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PREFACE. 


ALTLfOUttU moDj have Won puliliabed 

on tbe THJ&oitY of the Mecbiiijical and Chemical Soiencos^ 
none of dicm cmbraco n combined and ffeneral view of 
tlio PRACTICAL APPLICATION of those sckocos to the 
operative arts and nudiiiiihctiiTes of the l^inpirCp There 
arOj however, it miLst be admitted^ several morltorioiis works 
which treat jtartiaSi^ on these aubjectsj but to the objection 
of theix contracted pLm, may be added that of an incon¬ 
venient arrangeineDt for ready referiincc j and the practical 
mformation that may be nought for in the voIuoimDUS 
Cyciopsediaa of Science and Literature^ though attainabte 
only by laboHoua reaearcbj is, in most inatanceSt £U abstruse 
or antiquated, as ti> be of no utility to those wbo aue desiroua 
to avail themselves of the best comhlnatiaus of inventive 
skill, or to practise the new proces^a resulting from modem 
chemical discovery. 

The nnmerons npplicationii to mCj (in my professional capa- 
city of a patent agentj) byinventors^ for infaimation on these 
subjects, demonstrate the foregoing fact* and fully convince 
me of the great advantages that would be coiiferred upon a 
very extensive and inhuentiol portion of the eommunity* by 
the publication of a work which ahould embrace a judicjous 
laelecdon of all those machines, ENOiNESj WAWirULATJONSj 
PKOCRs^eOj and DiscovaatRSi that now lie scattered t^^ugh- 
out several hundred volumes of the scientific journals, or ar# 
inscribed in obsolete characters upon the rolls of the Court of, 
Chancen^, in tbe form of spccidcations of patent mvcntions. 



iv 




TaajCccsniplMb (ui undertaking of aiicb great convenience to 
tlie scientiidet m well as of teal utility to opemtire menj. in a 
fortn edapied io instaiit re/er^nca and r^ady appUcaiiong lioa 
been ray chief dim in the ptesent work, which wiU coni- 
prehendj in ad-dition to the usual matter cautmned in cycio- 
ps^dias OB. the mechonicat and clieraicaJ menees, upwards of 
two thousand modem invantioTis mid discoveries of merit and 
originality^ iUnstrated by Etignivinga caiefiiily executed from 
aceurato working drawinga. 

Notwithistanding the extant and variety of subjects which 
this work enibraces, it may be neceasniy to remark;, tliat by 
the adoption of a ftmall type, and dose printing, the econoeny 
of space IB ao far attained as to admit of each subject 
receiving the eonrideradoii doe to ita importance, and to 
comprise the wliole in two thick octavo volumes Thus, the 
proparatioa and uumertma mauuCicturcs of that invaluable 
metal, the indispensable material of our machineryi (Iron) 
hiiB received particular attention: so have, likewise, the 
various manipiilatioiLs and mechanism employed in our great 
staple commodities, cotton, sixk^ woollen, and LfS^N, 
The construction of jCN^tNEs (particularly steam ENorSEs), 
MILLS, RAIL WAVS* CAHBIAGES, SHIPS, DOATB, UOCNS^ CAltALh^ 
BR1POC:% FURNACES^ BOILERS, fiAS MACHTNERY, LOOMS, 
TRESSES, rUMrs, PAtlDLEB, PLOOOUS, ETItta, W'AT CUES, 
WATEE-WORKSj WliPELS, CRANRS, STOVES, and A 
thousand other subjects, retreivc, in like maimer, their shara 
of attention. The various important proce«5cs of dveino, 

UISTELLINU, BLEACHINO, BREWtNli, TANXIITG, and BUmeTOUS 
other chemical manufactures, present also coospicnouB 
features in the coDtonts of this work, the whole of wliich 
may be said to combine an exposition of the entire Beriea of 
the Mechanical and Chemical Arts of the British Empire. 
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ENGINEKR'S AND MECHANICS 

ENCYCLOPAEDIA. 


ABACA- Atuid of fljur, wBcb gmwa b tbo Ftilippme arc 

iwQ TJiii&tiBa nf U, tli« white imd frej; ttiE tbnner la used m the fahricatjirti 
of EnB linim^ xtod ibe latter cbiedy h#r i . t . 

ABACUS. An mstnimnlit eosplojEd to fadliu^te antliinctkilJ cnJiriatfliicnis. 
The HQine 'wm giTtn hv the uicieuEa lo a table atrewctl with diiiit, on which tbcit 
methematiclaiiB west? in the of drawing dairtr diagrams. SimSIar hihh'^ 

are emplDTcd lu <Hir LancaotErien KhanlBp for trtichmg children to wnta* TEje 
abacua ctnplovcd ^ thp anclenl Gmcki fw making calcuktlorta t™. it k 
flimikT tn the ** cDuntJog machine " eold in our ro? tmd atnticuar^' shoiWr for 
teochmo the ftidJuienEH of odthtnetlc. It euniiiEa of tweFro pELfahcl wireip fi^ed 
ill a light rcelangiilaT eacli wire eortying cwelvd or balk. Thare 

nrc thus i2 timea 12^ nnHweriiiig to the cofnmon multiplication tnhle^ all tlm 
retulti of which it demoDatrateB to the dullest c^acit^^ wvd hy moi^ug the 
heads from wie lida to the nlhErp the nperabntiB Of addiSwi or BuhtrilCdOJl ore 
rendcTEd clear nnd obrHmi to the juTeiiile Btudent, 

ABACUS. In mchttecture^ thclevel, tdc-shaped Inhlct, fomied on the capitill 
of a column to supunrt the hndxontai EdtabtaturH. 

ABRASrON. bct of lewnnK, nr wewing nway the surfiicD of any ttih- 
Etance by Tabbing. See Faiciroa. ^ 

ABSORB ; frotn the Latin Vef ahiirh€&, dgnifying to tack m. mpn n 
?olhi body comhiniM with one that is floidp and the compound remains BoUdp the 
Mtli j \j^ iiid Ui hftTa absorbed the fluid; j mid the solid in thk cnao, likewisOj. 
hEcamcfl an In common ki^uagep we sny, sugar ahaorhs wiUer; bat 

this ii ant strictly correct, fur in ptopurtion or the water ia t^cn up, the sugar 
il dJl§olved+ Sponge isp Lowcvct^ a perfect nbauirhen'L. In like ntannEC liquhle 
ahaorb .triform matterar thuap wiktcC at^orijE carlMitiic acid gaa± chojcoalj- and 
■other poroMi sfilidi df a flhroua te-xtnrei hare the faculty of khsnrhmg the gfluMja 
£n a irmartahle degree. _ 

ABSOBBLNG AND PRODUCTIVE CASCApb- An appomtits of great 
utihty and clcgmiee, m^efitod hy Mi Clement- 1 1 is known that tlio abwr^^ion 
or edutiion of the gases takaj plEire iu proportion to the presawm on the absmbmp 
liquidp the extent of Bur&eo expoocd to tuE ahMibing acdoOp and tn the length 
tf tinw m which ft ii expwed. If the preKura, baweyinv bs wery grEat. the 
p^cisiilii MO liable to rapture ? and it tlierefore ^cumej on impart^t ^ 
iiJn!n|thEn the influence of the other two princijdci jnsl mentimEdj w^jm hu 
been ubtained; in a xcij eminent degree by the inyenhao of M+ UlcmoiB. In ^ 
Hue apparatus^ which ii irpresctitiMi in the annexed disgr^t th^ 
preaaiim to lu&tain^ hut llie nudheei of ite enutoet jtre cxcewngly muIdpliHi ami ^ 
citrnded 






2 ABi^RfllNG ANL> PRODUCTIVE CASCADE. 

Hie cuI llhui a id filled 'w\ih a gteal number of Amell bulbi <of [Kirceiun, 

itfl lower e^tftrmity reeling m uncitber eyHudor i, of pemer d^raetur, in whkli 
id A tnrity adapted to ibe TvducEd didJnEtcr of the cutiLEunp wkieb communicates 
with two fnulf tqb« tlie fottnrt being cmpiloyed to loLmduco the gma, ud 


the fatter to dkcbmgD tlie liquid. At i ii a resepeTcir of wnltrp witb a conducting 
pipe fi the ■uppty llictrlixitii being regulated hy a cOefc Tlifl WAleFt fn Ita 
piuRHige to tbo loireT port of llie oojiinmp sooceiilviEdy moLitmi all tbo Em ai l 
ephcie^ nod being tbue mipedad m its prcgrcts^ a very contiiderablo tiuii! la 
i.tGci]pjed in its descent On the cthiir die m it ii Introdiiccdp oecu- 
pjTJig all the vaceiil Ltibcnutieeaj becotoca mllDltely diTlded; and tberefnre oj it can 
only pa^t throngb llio biterEnE-diiite ipcujei V^Ty dumtien of tllO GOnUvet 

h iiiueb proloiii^cd, oiiil tlitf abimfptjon promoted. The mTentor colculatee that 
die ebsarbing power of tllEi appliridul H 333 times greater ib^ ibe ordmaiy 
rloiple TcssLjIa llfled fur ibc putpose. Altboagb M- demeot, in mating Ulki 
eoiikboruonp hna tUil[U4!4dotiably sefect&d ihs moat unltvouniibfe cOsCp It must be 
□diiirttrtl that bis obscrbing eascoilc pu®e9»es greet adT^tng^^t. To tbe onmn:^ 
nitua thus deHrnlirdj M. CtctUfuf adapta aJiatberp whicb IkE rafli " die ^o- 
ducLiie CHaeadep" iltcwn in eoEnbuiatiun in wr diagram. It it mtended to 
pnxIuGc gto for a considrrtlbte pGfkid of tioie, imd in a mure emiTenient 
Eod expensive ttiimner tlmn by the ordEaary methods. Suppose^ for 
rtiUiiptcp it is required to prepare Enyrnuiiatlc acid ur rldciTTne; a large vpsial A* 
prov iiltd wkh four opeoingip la BJJcd with oaldE of mjiitgHjj«eT broken into large 
pieces ;VhE opening i ia by n tube ooiuiecttd to it luj^en tcuoI A, containing 
^^ommon salt cud lulpbiuitr dcid. hy the tube a email ilreani of water ia 
mode to duw from thn rrtH-rvcir above, which gradually mojitem the whuilo 
surlhize of ibr pieeeK of manguncie] and peTUilli the munatic odd gas to altack 






















ACCSI.ElRATrON. 




and dEuolvfi il Twry puily. Tlie cMorin^ vTikcli iw prodiiwi!, pities by tli« tuba 
w, into tlic ii^rbEil^ cpPMdGp nrhile tlia mnnaUJ nf Imm^iiiifliie k Bairied off m 
U fortds by the WWXtr, thmu^b tlae tube Oj into tbe rtitrTyIr ji. By thlfl ornuicE- 
mentp tbcre la pn occuuon to retluM tiw InflJigiknw to pawdcr* and A niUcFi 
liLiEEr auantily tn^y b* wi fit dkE iame time, wiihant the operator beSn^ 

under the neoesgity of fequently renewing the chsi^go of matEnW and di^ 
mwiatJiig biB. app&Kitua. 

AnUTMENT, m CAtpenby, motiHa tbs joining or irvwtjng of two piEces nf 
timber, of wluth ihs fibree of the ono cibEnd perpendicularly to die Jouit, and 
puranel to IL Sec NlcbolMma “Practical BoildcrJ Jn 
Cynl Arcbiteclnre, tbt Imn ia appUed to that whith racaivea iba End < and 
grra SEnipcirt to, any djfng buTing q [endtucy to spread or thrust tHitwarda. 

« ben tbe wbes of a bridge are Icaa ibrui oenueirclca, or jeii tliAn Beini-e1lipec£, 
^e pniu ^hioli £h^ ibiniit or rest n^inst, ers termed abutniEniJ?. If tbe mht^* 
DJB eomple^ a^i-ontlei w aeiiiE-^infcA^ oi other fomied arcbeft that jprijij 
a rEitlCll liO E, they flirc pitra or impMb. TLe ejcErercudcfl of a hrillgE are^ 
howE^TEr, ftlwayi tcimEj abutmentB; that is, abntmEntH of tin? bridge on 
the ^otmd, th^ the loadway may ^ ennridered an outer archp whose abutinenti 
ATE thci limd piers- Tbo letm abuhnent h like wiie inucli uacd by engioEor^ to 
■Bipre^ thoEE^ J&ied pATti of mEchanuun i^toin ifhAncie a rcautui^ or reacting' 
folrcE la ohlniDEiL Tbug Daeh of tbe ends of tbe cylinder of a rccIprDcnlLng 
stCBin engine form raacdug pointa for tbe prmucr of tbe steamr ounring tbD 
piiEon tn Le implied tbaooncrajy way. tn a rofAiy engine, tbe sienm ttop \m 
tbe Abutment j in a icrew-prefia, the itationaty bead through which the wrew 
pBoea, ii aliD an abnhuent. 

ACCELiBRATlO^f ie the ini^rfiiLsc of Yeloelty In a naoiirig body, caiifcd 
hy tbt conliiinEd Action of the uiQtiiTe furee^ ^Vll hen bodira m motion paj<i 
i^rciugli jpacei in equal timet, of, in olbor worda, when velcN?ity of 

the body w the Mime during the perfttd that the body Is in motion^ it ii tcmnMl 
uniform motion^ of which we fiaTe q fkiniliAr iiiHtaoce m tlic toalion of iIie 
haufU pf fl clock over die face of ft; bqt a more eocrect ITluiitttttttrti Ta tbe 
raTolution of tbe earth an iu im. In tbe we of a body nioviTig tbronch 
UtiEcjual ff|iaeeii in eqn^ dmcAr or with o Farymg Telodty, If tbe ytiwtftv 
mcTtiLae With the durution of the motion, lE ii tEimed Mcderotod motioti; but 
if it decrEasE wiib the duratjou of thE motiam it lit term Ed reuirdcd raoliDiL A 
stoTjE thrown np in (be air^ olfurda an iUiiitralion of both tbeaE caieB, tbriooEion 
during the Ucent being rotordcd by tbe force orgTATlly, end aecelerAlpd Isy the 
lame diiring the dascEnt of Cbfi Vtonc. All bodies hqrc a telidEncy "to preierrc 
their either of rat or of mod<mi lo that if a body wptc ict in mobon^ and 

the ranring fqree wero witbdrawnp the body, if uneppaisd by any forw, would 
etmlinUE to move with the BAmc TEtocIty it had Acquired at the initanl the 
luDTmg force was wfthdTnwn. And if a bedy in mation ba Bctad upon hy a con- 
ilaut force (a* the force of gmeily), Ebe motion becomeg aceelrrated, tba velocity 
increafliag ai the timoB, and tbe whole spacea p*fl6Ed through incrEaEbig aa tbe 
MjuATe of tba timea; whilfll ibn praportionii spacEa pflaaed through during ^ 
equal portloUB of lime, ^ be m lha ottd nnmb€ra, 1, 3, 5, 7, Ac.; and the apJH^e 
paised fiver in anj portion of time, wib be equal to half lie vrlucfty ocqulted at 
tbe and of mch time^ which reiulla will ba batter brought lo rfew in the follow- 
lAg Tflhte. 


l^iPEi Ttiiidiki. SpOHi fint rath Tim*. TeEnl &picr. 


1 I i 

2 2 3 
^ 3 IS 
fl 4 7 


1=^1^ 

3+ 1=4=3 = 

5 + 3+l=D=3* 
7+5+3+1=16=4^ 


It hfia been OMcrtiiined by eiperimant, Ebflt a body falling frEaly by i^ own 
wefght from o slalo of lEHt, wilt dcHEcnd through Ifij feet in tbe ftrat around af 
timct AJid win hfive acquired o ?eloeity cf 33 1 feet ; but from the rapidity with ’ 
which the velociri/ nicreasea, we cannot ertend the experimant, for in only fniir 
frecond^ A hody falling frcc^ wooJd psia through a wpact of 336 feet* But by 


ACCELKKATJON 


hieenioui eentriTiuee of «h# Into Mt- AUiraod, uf 

ti«i fcbove iAid d£>*Ti mfly be raiflcd «x^iroe^lAlly. Tbe mAclniie la calkJ 


an 

ifloticxi 

“Attwood'i piadune,** after the 
dF the mventOT; and ibe pcmciplc af in 
arilcti eaniiita in eauntemding b porth^ 
of the gmYitatillg pAWiET of A btfdji bj 
the miitatllig power of A imollerl^y t 
10 that Ihe fthiolute vidoci^^ and the 
ipneca puSSed ih-TErtig'h, ihoH than 

in iha OW of bodies dneendinff frtelyt 
whilst, M thE forefl k GonFlao^ the iRM 
ratiQ of pMgnsewn win bold La both 
ctwes- 'fho annexed teprwenta one 

of these tnachlnesi as cginitnicted hv Mr^ 
Toplk I* fl a is a trionffolaf ftamftp upon 
thriHf ranreahle kga i tf A ifnaB jdatlttltn 
auspended fnim it by a umTcisal Wmt 
ee^ Bnd mjpporting IWO npiffht Btandards 
d dp in which tha axia of a light brad 
wheel a Timlvca wilt Yvty Kltla Mcticffli. 
Over a groore in the periphery of the 
wheeTp paU^ 0 tetj light and plbble 
ant thread, from the entk of which hang 
two Cijufll wEighU /+ fft Into the nndnt 
lido of 6 ia acre wed n iqiiftre rod A* 
descending to the floot, to which it 11 
secured^ in a perpendiculij poaitn^p hy 
amall pins poHing tht^gh holea in tha 
claws at i L Oo the Auce of the rod U ft 
icidc of inchEs. d ia a brasa guidcj fixed 
ul the upper part of the rod A, ao that 
when the top of the weight J toLtcUeB Iha 
lowei ddo of i, the untfer side nf j Is on 
a level with the top^ or camnacnccmeiit; 
of tht scale ; Ih m imaD movable 

along the rod A, and having a hole In H 
aufliciently large for the wc^ht ^ to puM; 
on one aide k i lightening Ktrew m- W 
IE another moTable stagep fitted with & 
tightoning icr^w n, am aIio a fort yip 
htming upon a hin^. The isqwrinieEiti 
are condneted ea MJowf:—-A smell cir^ 
cular w^ht is placed upon which ia 
pulled up to llta top of iho nede^ alid ihc 
itftCT n IS icrcwed to the rod on a level 
wtto the luwidr part of the weight^ which 
k held doxrta npon it by the fwfc p* Uimo 
rekaniag / ftneu ihe ft»rkp the weight y 
descends wtih A slow, bnt gradually acce¬ 
lerated mothwiN end the numher of inohes 
lha weight has deicendodt at each fuo- 
cwve Nat of a pccduliun (impended 
from another trkn^) k oboOTed opon 
the ioiIq p and if the iddifional waight 
be iE(ch Bj to canee to descend tbroogh 
three'inchEri in the hxit second^ then tfi 
will oatiBO li to descend thmugfa 1 fsHtin 
two aecDods, uid through fil I'eet lu Eve 
leccHids. If the nddilkmaJ weight he 



















ACIDS. 
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nmufetlf thliil 1. imall bftF of E4;janl wwifflit, but pf a icnfilli exwtUng the diunctcE 
tUe bul^ in be placed upon pj and LEig eto^e i bo set at auj fiTuInn vi 
valtt which the Weight Would ornvo at ihc end of any niunbfr of ftecemdis, 
Lba Mta^ wilt intercept the bar In iu decent, and th^ will nmllniije Ui 

descend wUll the velocity it had acquired Ttpon Teocbiii^ L Iliiia if the velocity 
at (lift end of the second second be two In which cHae tliD wei^hc would 
have descended oiio fdot 111 that dmep if the ita^ be *et at one fnix^t upon the 
soaie, It will Lntenrept the hor oi the end of the second eecondp end the wdpht 
^ will move with a onihom Velod^ of two feet per iHond^ thion^h the remalTim^ 
pcntioii of iti dcHGEnl. If it is rcquimi to liluiURtc the cnec of rt^lardcfi mutlonp 
the small cirutdiT weight ii placed tipon tlte weight^} and a smidar small weight 
upon the weight ft so that Ot stHl outwe^hina f wid descend; btiL Ak scan aa 
’ ■ ' wbJi the smsll weight npen it 


the Etoge / inLeicr&tl the bar 


itjf becomes the 


heavict^ and « wifi defcend wi^ a velocih' decreodne as the squorei of the 
timeSr COUTtlea from the time of J paadng tSe stage L To diminish as much as 
poiaihle the friction of the axis of tha wbaal which carries the line from which 
lha weigbta bongp IVlr. AttWoodp iuslead of cau^g the A£ii to lum in EsimI 
bcoxiupp sunport^ It upon thu peripberiefl of four anti-friction wherK fi^od 
upon the enut of two spmdles placed paranel tn each otherp and oa close mgether 
jia the diomeLen of the wheels would allow. The sliding or itibhing motion of 
tiic alia of the wheel Cp IS hy this tneana tramferred to ihe spindles of tlie anli* 
iHcticm wheeisp (for the ejcii d«f ncrir slide, bat it rolls over ihefr peiipherieap) 
and tlic amount of ihe (ifctian becomea diminiihed in the propoTtion of the dia¬ 
meter of theairis ef the wheel ^p tn thti diameter of the SiLti^frieticmwhocla. ThlJ \£ 
on extremely beautiful and cffrctuo] Bmingcmethl, hut regulrei great care nnd 
nicety of CKCclltJMl; it sdsto enhances greelly the C^st uf the mBtrumenL Mr. Top- 
hj'i method of funportmg the axis of the wheel is le» cnmplex and eo^tlyp whitat 
it is attended with I^eir littlq IHetion, owing to the Oitremely ftiuaU quantity of 
nihhing aurface. hfU phut JS oa foliows : the axis consJsLs of a abort piece of itcelp 
noE equal in lengdi to the djEtonee between the two itandards^ between which it ii 
tu ppoiisd. In each end of tlie ixts acofikal rece» h fumted, teTtninated by a slturt 
cylindrical one; Uiese conical TeceaseH rECEivs chE coda of two sludi or pivots^ 
aiip|wrted by lEie vertical stondardsp and formed into cones moru acute tlion tlio 
cuiucal recftoet^ By this meono the mhhii^ tiufooes are reduced lo a mere hue^ 
forming a ipEcifia of knife-edge iupjxntj tfie asia ii kept siaady by tha diftVrent 
obtiqnitiEa of tbo exCemol flnn internal cone; and the end of the piToE ennnot 
wear dowtl^ aS it doH not reach the bottom of the cyllndricai port of the rceeSsk 
For the lake at pamhilEty^ the legi of ihe trianglCp and the squart rod A, are 
Jointed m ihe middle, and the whcelr etagHp &Cr can be packed separately in a 
snudl case. AJtogEthcT wr Lhiuk Mr. Tnplis boa rendered tho inotruiiLEiit much 
more portnhle^ and irts liable tu iJiJiary^ whilst be baa veij much dimitiishcd tlie 
cost without im^i ring iu efficiency. 

ACERIC AClB. A pecuHnr aotd^ oiiid to exist in the juice of the maple. 
It is deeamposed beat, like ibc OElier vegetable Acida< 

ACETATES. iTie salts formed by the combmatiem nf the acBtlc acid WLlh 
olkalieot sarthop and mEtallic oxides. Seb their diffincut boses^ and the arEi£la+ 
ActDi AcETie. 

ACETIC ACID. See Aero, Acetic. 

ACHROMATIC. A term applied to those 1en§ei of t^leicopes, and oilier 
npticui inatrttmenlsi in whieb ihe abEmiliana of light comiuei] to ordinary leni^s 
or* Kmedicdp and (be colaim justly raDEcted. 

ACIDS. A moot important daas of chemical compouudst which hare for the 
moet port the fonowiog properties. They have A Wliri or tourish toatep ihc 
Btmnm kinds bolng acrid and corrwtvc. They chongE the vege table bEuea and 

n fn to a bright red. They imitc with water In oIoioeL every pmimition. 

t a frw Exeeptiono, they are deeompaoed or volalihzvd by a luodcralu beau 
They combinf wiih all the alkalli^ and most of the meLaQic earthi and oxideji 
and form with them that; cIdsb of ^diea termed salts. The xarietlH of Bcidi 
am ExtremEly numcrouij and will be generally noliced iiniieT the bead Clf EM EIT XS- 
TLe fmii: pniicipal ackis of commerce, lix the oeetfcj mpbune^ nitrlcs and 
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mUtizLtjc, whicb are mpnuHictiticd dn liie gfe^l WC iTuJI dsipm'bd in thU 
pldjce, 

ACri>^ Acetic^ fi the acid wntpineii in enramnn %inc|:ar, trai in a very di^le 
EtntCj odcL in combtEiatiffn Tiilh othur principk^* ^ It ii ^winii tmsM 

witli pi>tuh in a great vanely of plaisU, oJpn in aerEiiJ imunitl ■Hi-rEticMU. It 
11 li'kewiie tlie lemlt ekT ji snanUucnnii ferin<inlattrti+ Ui tliicH liwl^ r^petnbifr, 
and aniimd tziaLEdtt, tre ll^le- Strenc add^ oi lllA tlllphuric and nitnCi dcvclpp 
ibc BCt-tic, by lliEir iwi™ m TtgataMra, Diy ve^mnle anbatance* gtrneraHj-p 
vfhtn ■nbjected in a red beat in dcwd veneUy yield it ctiplniuly^ Tha j^rwortlcin 
qf Hhe product* ^'adca not dhly frtm C mpld^jTng diffinvnt aubstinert, but tnay liffl 
diflbrent wbtti only otip luVn-tiince b mployi^ ncconlmg aa the beat b grtfftler 
nr IrJt, m the operation b difinrentlj mniiiigiid. When a vrgctjible anl^nce u 
iliftilkd in dnie iregflclE, at firat tbo Wntet cornea fiTjjT which CMtfidrenny mrmed, 
and thmi water fnnnEd by ttllicn of ihE nayacit Bnd hytlrtl^en of the inhstancei 
Anerwarb flnflJltity of carbEm if Kpamten; aiid by tha cBtatiilued a|f|jtiMt3Dn 
of heat, thia nnitEs with the caygen and hydro^n, an d forma an aeid, fciniicrly 
jrappoaed t* bfi t p4yniaikT *ddp and then cnJlfld pyreli^coiii Kt^ but it now 
ktiywn to be tha acetic acid, united with empjTecnna^ oil, wh\ch rista iornPWoaT 
hrewu, and grew* ddckcir stud daikert angmcntlni in density u the quantity ol 
Cjnhod ihcffftiefti At the same dme^ n amaJl quantity of carumie wHd gaa, ml^h 
earbureEted hydregcu, and tnwaide the cloaeT a great quantity of gaBonmj uiido 
ofcflrbna, etd disqingawL AH thecHrbon Hot cameicl ofi'ln ihcMn Varieui formi, 
remaina In the edlh Aim generally ureaervef the form of the VO^tfthle enluiiiiflee 
Bmplcyed*! Since we have IcnmiHl the nacirre of oil the« prodiicte^ the proeew 
hw been much improved, and panicnlarly by chamrig the wood, and by inmmg 
iIm other prodLLPt* to advantngc. In ihr forMta^ ih£ n'ciQd It fifEl chair^dj »o ai 
to diiiipate all the water of vt^tation^ t ia then introdnced into a large tip 
talar veiael Oj iuBde of iron, platsi rirettBd logclher, and haTing at it* upper 
part n lEnnll latcrnl boll ey 1 Inder; an iron COTer if clftMily fitted lo thIa pot 
and Tbfn || b lifted bj moiwu df a cs^m^r^ or other nieehanTcal pOWff, and plnOt'd 
in a Rtfl iron retort set over A fumace of the aame ehape. Thp fiiniace !■ 


then covered with a lid e, canatnicted rn miuonry. A moderate heat being 
appSed to the furnace, m flm the vapour of the wood ii dlaflipatcd. but thia 
npyur iQon cewa to bt twmiparent, and hecomes oootyn At ihb limn a 
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tube or cvliiulcir, encloned in OEinthct of Liiti-*o»b « 
btDnJ Gvllndeft end/otiui (he eanieiiiTug |“ diilermt m different 

pliUM ; ID wme, tbn eoDdcniBlicm ll eftcclod InJ the aitt the eaporir *IDE ™“ *" 
tn priM llrrKigb ■ long extent dI cjlindefs, and MmeUmEt ef a^p 

esA othcrTl^t mDstgraenilly the uaudcnutiED W eoaluig ta elteeted by 
tebuD it CMl be pruclircd in tufficienl qinmlitiet, mort aiiiple app^tus <M 
tliii ntirpnee euiubta of two cylfcdere endoBed one witbjn re o * 
liarinp between them n *pae* euflidcnl h> ellow a Urge qiuuibty of woterto flow 
bockwitrdt find forwanl#, and tlnseoeltiw rnpour. , 

to the dUtiniDC upporatust and pissed inehned to the hotiion. To Om 
appoTiituB a leeontt and iiDnietintei a third is eiluptedf and pleeed in a ^ xw 
&Z, m order to nceupy ea UtUa ipwe aa pOiaiUe. The water ^ made to 
eillate in the fcUowinff tmuilter. At the lower extremltv p. nf ^ condensing 
apparatui, lliere U a W whkb tiH|bt to he jomcwW %ber than 
psi^t of the wbnle Ilf this appartim where at A there 13 another etiort tu^ 
?nrvcd towaida the groand. water fmiu n rescrtoir w made to nm Uu^gh the 
trerneadieukr tube w ihn lower part of tilo condensiiig e^pamtus, and fills uU 
the snaoo between the rylinders. When the operation u goi« on. ae the re^ira 
are eundensed, they latfe the toinpeiatuTC lifthn water, wliicll becoming lighter 
ineoDMqnenee, flnwi out nf the irorved tube A. Tlie eonde^? appar^^ 
teimiitotm In a eneeted brick «nal i, undsTitoutid, at the end uf which ii a ^it 
tube *, that coudlict, the liquid piodm.ti into llie first CtdeniT when ^ 11 ful | 
ll discharKce itself by ttiesns nf a syphon mto a lalgli reseirotr; the tube wbiLh 
the eimul/plunge* Into the liquid, luid liiai =nls off tha eommimi^Don 
interior of Me opparalua. llie gaa hereby discnga^d. is conTi^^^by 
meOM of the tube f i, midtr the asll-hole of the ftomlCfc TbaS tube U Ibfflish^ 
with 0 reck, to rvgulote the fiuW of the gna, end cut off tlie wnmUilieoDOT ^ 
■lleasiins. That chd of the tubo wiiieh termiUHtSB in the a^ote, rum a 1^ 
Inebes w^iendicillariy, (md is fuimshed at its eatonuty wi^a perfotottd 
for diaMbtiling the gus nnlformly under the reasel, wiil^t bmng i^^ia 
beeamo Cltoked wt* the aihw, or to obstmel the fcrduig of the fire, ^e 
degroe of beat Becessary til efleet eorbonLmtKUl W Pot ttiy great, ve^ 
thf ^J of thir process it must be tidied suffltleiLtly lo make the ve»»I 
and the length of the epL-mtion is necessarily reeled by the i^u^nty of wood 
to he carbSU at the time. By the ctJenir of tlj gas ^me it ia aswrtainwi 
when the oachonloaihin i* oomflete; at finl It is of a r^h 
afterwards it beeemrt blue, as It ihrrWI oft moM e^de of taibo^W esthu- 
reited bydtogrni at last it bccomci Entirely white, pr^ably caused by t^ 
vessel h^g huttest at this period, and the eombustlijn, therefore, majf totD “ 
eonsideied m quite finished “ Tliem is dm anotha m«th^ of escerleHtmE the 
ctmipletiou of *□ operation, which is more i^qnentiy had 
tile cooling of the upper part of the tuhes, wMl ta not snrTOnndcd With wO^T. 
some dwM of water air then thrown n^o «-to 
nutfiTy tte^pMuUisii 15 coitBldcnd to ta J3jiiiihs4 llie siijipLtttf 
nrxtnMnOT^ fiom the vessd, and tbo opening in^t immcdiat^y elnsed b>^ 
Vaii'phlto cover, which ll then hiled with iuam. T^ lld which iwirera tl«- fi^ 
nace^^exl centoved, and then the veseel itBclf is lift^ onl^f the lurnwc by 
ofX crane, which ihonld be rauncdiately rr^^ by mother smnlsr 
SfiotwTfpr the nuip«e,W hen die retert wmeb has lafcen oot 
has hefomc cuid, it u uimvcMd, end the charco^ lairn out Whatever may 
be the kinds of wood employed in tliif ope ration. Dearly the 40^ 
obtained, aa far as respects die acid i not m, however, reg^ ^ 
cord. *^0 denser the wired, the heUsr the chiiMoal; and D has been remarked, 
that Whsn tho wood has been IDUJJ left hi conlact '^tbe epen e^, 
produced ftom it is of a much wune quality tlwu ft^ that wood wMl^^w 
Lrdred the samo year it was cut A mmu limubfled artMgamemt of appaiatas 
ihaD the foregohnf, employed Ihr tWs pu^ ty m eminent m^ufiictu^.m 
Glasgow, is d3rtd hy Lr. Uto, in f;beuikiil «"»“'* f ‘ 

,eiW'«isl-huii cylindErB, about 4 fiiot diametor. and 6 feet lung^ 
biiUi hatiioDtidly in hriclt-wnrit. mi that iho ftwuo of une.fimmcc may n'oe 
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wmiud two cylindeT*. Boili cndi *10 nuidtf to pn^Mt * lirtJ* &ujii jha brick¬ 
work, Ckoo of lliEin u prorideil willi 0 di»k of eaat-iron Mcnnilfl^f firtEd lo tl, 
and fnira tbo eentTE of thi* proeccdl 1 tube abotlt 0 fncha in dlstiiElBr, lhal 
enters eJld nulin tubir of ■refiiprtsuioil. The dimAeter of thii Lube- tiuit ^ nwi 
9 to M inelui, which will cory ucording to the number of cj-linden. The omcr 
cud of the eyliudor. whioli in cnilfid tho mouth of tho Htort, ii ebiii^ by 1 diak 
of iron, nuEarcd Tomul it» cdj^ with day lotB, md insde faFt by mcoai m 
wedsn. ‘fhe charEE of wood for n cylinder of the bcfoTe-mcntioJVfd dJraeiUlMI^ 
u abiut 8 CWt The hwd WnoJl, oek, nsb, binsh, Utd beech, wc mono mod. 
Tir due» not luiewcr. The heat it kept up ditriiig the dai-time, and Hie rimifli» 
it allowed to cool duriiif the oighL Next moniiiig ihe door « opened, ibe 
chBTcoa] removed, mid a new cluiige of wood intnsilueed. The aver^ pnw uct 
of crndE vinegar, calliid iryiuligncoua acid, is M galloua. Il It much eontaim- 
tiated vpith lar, b of o doep btown colour, und baa a tpecifie gTaVtl}; of I.D3,\ 
Iti lOlal weight ja thBrrfora about 300 Iba. The rettduaiy chucoal n fetmd to 
weieh no more than one-fifth of Uis wood employed. Hence tiearlj- <>)^hiar of 
the pciidiTpbi" oiftUEr of the wood b dillipnted m iiunndenfiblE gwtet. crude 

pvrviienEout acid ii rectified by a Mwwd diatmation in a ccmier itill, m the 
tody of which about 30 gallont of viadd tarry matter are left from every 100. 
It iit now become a iTBiiBparent bnrwu vinegar, having a cgnaJdErable emjiy- 
reumatic imdl, and a apccilic gravity of 1.013. In atiH powes are imanor 
to t hcf p of the beat boiueiiold tmegar in the propcTtitm of 3 to d. By re- 
diatiHatian, aaturetion with quiekliioe, evapuration of the liquid CMlate to d^c^ 



and giratenil vinegnr 3^ . i t ■ ^ * 

portiun to LhE c&nc^tnition of tbp dccAmpoirnsr ^tL It n a ^iininwii ejtot to 
K!CArd the WucdMi of frtJm the dbtilliitaoD of wood u » r«M?nt diA- 

ewerv. In ilhfr air«Wrtw of Glauber imUQ haa gi^ h» 11 ™ to 1 

weivtnowtl deicriptiyll of ba rcCLined, it 

miT be uiEd in the prapanilion of good medidpeH ^ In mt^oheuw arta J in the 
nmting of many fair cdmnt &™ iho ostraaLiDn nf metola^ mbEralfl, and iXmeai 
Btid for all tlimgi for whicb CDTUman Fuipgv k uaed; yra, (or pore oomrai^ 
dipualrt WffAflE il much eiowdetJl ernmndn wine and best viHCgarin jharpnerf. 
Glauber jnan^sin mniE dlbcT njjplicaJtiitna of thv aeid which have yet U find 
ihnir way into modEm pracrice^ If licp-iwles/ he aepi ” be dip^ in mo 
olL it not irtily nreaervea but fattfinj tne pJiiit; and m abbor ^em 

liM oib, if they be applied to the bark of ftmt twa, ft will defend thEui from 
ioideru, anti, canker-wormt, and other inawte: by thli meaiia, oIhj reta mid 
r^Ec umy ba prevented ficmi creeping np hovet poiti mi devoun^ the gram I 
An acetie aidd of wry coniidarablc (trength may cIm be prep^ by i»fiinWnig 
ocrfecav dry chaTcoal with common vinegar, and then diitlliing. The waiei 
^ilycomeaoff; Dndi* eaparated at find,but a Itrtmger heat a PUJUired tocipel 
the iid. If TuiBcar be axpoeed to venr cold eir, or to a frceiiiig moiitwe, ita 
water wiD he Bcpanted iu uie fiwm of ice, and the Inlerttice* he fiHEid with a 
■trong acetic aci^ which may becoiletled by draining. The redicfti vinepir sf 
the apotheenriCT, made by dissolving in it a little camphor, or fragrant duential 
oa. hM a ipaciflc emvitj' of abont 1.870, and ccnaiit* of gna pi^ of water to 
two of the ^rvrtalfoed acid. Tha pungent nnelling i^l ft miido hy moiatemng 
the aulphalc of puhuii with a Uttle etmceillreted acetic acid, Acetie acid ^ 
upon iron, ainc, copper, and nkkel, in tlte metaUfc State, and upon ila oiudes 
of vaiimu otbar inemla; its eomUnatton with the latter being effected 

by mi^ g a snlutitm of their Milphatea, with that uf an acetata of lead. It hu 
a vary alight oclton npon metallic tin, wbcfl liifiiily concentrated. The itrcngeft 
acetic adft will, we are informed, digaolvt metallic ieod, which ft cootr^ to tlie 
of chemical authors. Acellc add disHiIre) rwni, gum-mlni, cam- 
pbutp md mtenliAl oIEju Ita fjdmir u employed in mE^iicine to rsliL-re nerraua 
bcAdDfbcp flMAting. Bud luikneea friMn CTOwd^ raiHiu. Iti 
puwen itw not now i« cetLfideniJy rcbed iipcn fornnErly, It la tstflin^Elj 
ustd m c^ku printing- It imitoi with aiH the jdkRJievp md mmt nt du carttu. 
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anil wflB UiEflH hawM It 'fiinui «i1lJpci''UJniaT fianae of wllich are crjstoltuJl’ble, and 
uHiisn have not JH been rEdaet«d to a rGgiikiity fsf figure. Fur die propErliM 
and aies wf these cambliiMiDiLB wt jftfer the rsader Lo Dr. Ure's i)irfiffMrp ijjf 
Ch^idiry^ 

ACID, MumaTiCp mny b* obtflinuil by dlidJlAtlGi] froin n mixtoe cJ cofii- 
tntyn ult with day or bolc^ whiLb 11 the original bml ll la naVr only 

U^ed wbors furl and pottfiiy eonta era cbeapi, and oit af vitried dWh The 

mElltnd mi»t canunanly prartLEcd nt prOKht lo obtain it, ii to deramperae tbo 
mliriato of Kda, or cwmman oalt, by lolpliiEric w.'ld^ and cflnderiHiig tbe 
imirifltic ndd gaa in wttlcr^ for vUdh it has a gtrH atfiniiy. Tbo aiiuoxe^ eo- 
graTingB represent the m-ost Appravrd appamtua for ibis piiipo:^. 

* ffe. 1. 



and Fiff. 2 n longitudinal Boctairti of a booeb of «tnt- 



DodSi/of tbjTiaS may bf dmnlititOU^ and Ebn iron ba aa Hide as pebble 
imurad by tbs ftcid* For tbia ptirp«E, n p3^ nif carf-imn h « placed between 
the ryEmderfl ? and tbo anea h a« conati^ed ^ an to pred^ on 
tWghont E«ry part of the furnace. ^ cylmd^ are at ea^ end 
a plate of caal-^on luted mto ibe rim of die cylinder, e^p^c baa * 

handled, of Mit-inm, and a Email tube m, pro^ec^g from tbe i^par pm o^ 
plate, for tbe purpoae at opo end of potttang m the fulnbuna add, imd ofj™^ 
^y\ng away the ppodurta flt the other. Tbe ^ cylinder cnmitilocates by ^e 
bent elan pipe C. widl the efirtbim vowel d, whioh baa Uireemouths, Md wfeob 
ajraju eummunieate* by twp otbor bent tubes c, witb two Eiinikr vcMtlk 
™ not condEUKd in tbs firart bottle d, pasMS into the other the 

tame time tbi leeond bottle (f r«ei?«i Uac gas &om tbr scooud wlmdet, und 
trsusmltt tha gM which it dee* flirt coudenae to d third hotUi^ sn on lo tM 
Ifljl bottle, wluch reoeiTCi the go* not rendoiiied lu all tbc ulbere, m al» ibe 
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from Ihc East cvlEuder, Fnjlu tMii butlJ^ wljp-ter^r U liOl CQildctiacdt i* 
traiiitniltfd througa a 5Gf:Dnd of bdUEci hoiT fiUed wjQi wntePp which wiU 

ahaorb tw^fiftha of iu weight cif nmruitic add; mbl In this saenqd reogf Eba 
whntc of tkc gea k cnniJpJiBttL The first Tenge, h ahouJd be ubscn cElp ii plnced 
in ft ^uglry^ thnjugh wbkh k moukUiued Acmrieiit nfcijid wuter. The purest 
Hj^td ii nbuhied in^tfic Acennd nin^ gf boltlcs; thai whieh is cnniJenaed m thtf 
fiiat TJUiTO containing olwftp n lime lujphuric CUridj and ■□mctinieB aulnhetc of 
ajjJ miMfllc of icon, Kacih otlindcr ia clkOfigad with jiiwiit IGdlfai. of com¬ 
mon anit, imd thsa end ti luted with day, and die flro li khkiHgd; ISSlb#, of sul¬ 
phuric acid at CO*p linilm^a nreunjeEerr flrtt then potired un the uiJl AR?r thtf 
gu ceofici to come oT^r, the end plate ia mlum od, tho iulpluitc of mx1ii reniov^^ 
and theopentikon rcpcaieil ^ tlitti ]30lbi+ of muKB-dc wid, of ihc ^icc^graT, I 
may lie obtajii^ ftoin iDOlbfl. of tfoJL Muriatk ocid^ milled whli nittic acid, 
fbcmi a[|U!a regiEit wbiali ia a NdTcnt for gold and ploiiniinji: ii La ed^G Ui^ tu 
EUUiiAbc of tin for dytr*. to icour inctak, and numcrouj other pnrposeOi 
ACIDp NithiCj may ho made in TaiioHH waya, but th^t Elin^t i^onununly 
cmplgycdp k to decompor^ snJt^ctre^ or nitrate of iJOtuahH by conoanlnited 
fnijihunc acid, In oj] apparidnit mnitlHjr to Ihat ujcd in tljs prspnratLan of inn- 
rum oddri except Eli at futir cylinders are luunlly hooted tiy one fire. Tlh3 
evUndera eammuiiicqie by iuhra with three W* fgUf raws of oarthcu VnseU 
ihe two fim of whJdi mr^ planned hi waler. The tnhei which proceed from 
the cylinden miuC be nf gtnsa, thnt tha eotooir uC the gaa which pMaea may Lie 
oeeup Bs it shews tht nn^rera of the operation j the utlier tJubrt tnay be of 
earthen wiim. Eoeh cylinder is cherged witii l70lbi. uf nitrate pf potaaEi^ and 
lOOlhx of eulphuidc qceA of 1.9415 ipw. grar. The heat muat be equally applied. 
End the fire ooiidicteJ aluwl/p Am tile opemtign odi-Bnoem ilie vapotira becuttko 
red I tmd it is finished when thaao YoponFs are no longer Yisihle! a hriilc. fire hi 
made tcrtrnnti tJiE cloa; to duengflge idl the gaa. The nckd candeiPed \ii the firat 
psw of htJlElL^B k always the leait purot that euntiun^d in tin? eifcnad range and 
in pvt of the third conlaina only nitrous Cbcid, this Is djsengn^ed by carrying it 
to chunition ia glsaa retorts; tba nhulljdnn ii gnadluHy stop|»cd w hen it becomcB 
whitCp ^d it is m itntE lold in commerce. All the weak acid in fhe lost 
TEsaels le egain put into the Eui or lecond rongB instead of pure water, and wider 
ia b 1 vayi pin in the bul lOW Ui cnniplete the coadeiuadon. The BjCid thlu ob¬ 
tained ta not sufficiently pure for oh pqrpem for which it k wanEcd, but reiiuircs 
tn tw dintilled In ghiaa rainrtif taking cars tn SEnarate the pro^ti. The firal 
portions whidl are volnt il ii e d are chlonnc End mtrous acid ; thefeC ate aeparaled 
whim the liquor in the relurta hwoinci white, aAer which the pure uitiic arid 
c^&i over. dwdlltition sbontd be atopped when nrnc-umths of the anid in 
the retort 13 TolaLdizEd. fVEtric acEd ia emploved in the nion'tifiictnre of tulpliiiric,. 
oioliiv and o^ a^p m the t^posickm if a^n ici making the Trd pti> 

clpitatcp LEI ilyjngj gildings oBsu^^dElg money p. in paiting ^Id* and numarpiiJ other 
peoenv^ 

^ obtnicied either hy siiupk distiHatinn fhsm copperas, 
(w^h ihB qr^al method,) or hy the comhuilion of lulphuTp m larec 
Jcadcn chamhe^ rn cn[DhtUB.t£e^ with Euhstnncet yielding a iw*'® supply of 
OXygEm which is the method generally praetued nt lie prasent da^ The laittcr 
^^®^^ndu^lcd in TariuLia wnys; Uib nunt umal method m this cmmtry k 
tbefgl]owmg+ Common hHulstone, cmmely gmund, k mixed with Boltl^ctie, in 
the proporliaq of Slbo, of the former to 11b. of the latter; tho miainre ib spread 
upon iron pblcs set upon ttonda of IbbA in a huge chainberp lined with le&ni ^d 
cnrctcd at the iHttom with n thin dieet of water. 'ITie materiala axe iglihed hy 
mc^ ef a hol inuk, and the d™ Ii ck»^ The aulphut in rapour then cEim- 
bining widf the oxTgeu of tlie niEie, tbrms sulphnrk acid, and condeneca in the 
wabsTp wl^ch ia afterwards drawn off and CnncentratEdp finU in leaden Vessels, 
md then in gbui returts, fwhLch ore Bometinice lined internally with plirtiDUm); 
but iomo moiiuibctnfcrs d^ensC With tho leodtin lloilora nlto^tW- Jjv mquhs 
of (lie tiknrc recently established mcjiufactutiea in FniiiESEp th^ fuUowitLg prgceiH 
has been cmp%cd with roxy advantageoiu results l—T im ouJpUux k burned upon 
m plau;, Rt arw u furnace, beneath a leaden c}'lindor, opcnliig inti a 
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leaden diDjnbcr, contoinio^ abmit 2X}jm cubjc : at iLc stunc llmt, m rdurt 
pLoctdiira umd bathp Tmd ^|IIh. of nitric Add, nnd IIIU of molAs^t-^, 


U ndilUllEMi fnto th« ckaitiLcr bv a which imtora abcmt tho mlddio cf die 
chamber- Bwn aAcr the lislrDaiii^tfQn of the a condDnsalic^i a pArceivcd 
La tho duunbert and m smaO bale U Dj^ncd ta udiiiit n supply af fit^iiospheris 
air. WLoli ihc eundcHBat^ u eompletcdp whSoh li canuaf^iilj in about diree 
bofan' ticne from ihe commem^ttiEnL of LElb DpeTatiaii^ a ilctor in the ej^lIudEr, 
and twQ vnlTea placed under A tdl dllmneyp tum oponEd, m order to renew the 
ah In the diuiuber, uAcr which tbs oper^on may be repciitcd. The holLom 
of the chamber ihduM elwavi be cuvond. with liipid, and it U inclined in tbe 
borlzadi eo that the lii|idd may be 9 inehi^ deep at one enil* and only 1| at 
the Diber, end only iha overpbLj ie drawn nff ddiy- Tbe acid tuay bo cancon- 
in tbe chomberi to about 1 .-L^ apcc. grav.; oftEr whicb it la removed 
io leaden bndeTa, and brought to n ipcc. grov. nlT LddO : the remaining 
requiiite Concetitraiion £i afleel^ bi glHSi and pllitinuiii rctorta. A quantity 
of acid CMnei ovef during Iho ovapomtionp which ia conden&ed by a leaden 
wernn fiaed to the neck of the retort. The oimjcxcd nut Tepreaenta the ap[idrtiUt» 
Employed in this pcoce^B, 


aba portinD of the chamber Imed with lead; fi* the leaden cylinder entEiing 
the chamhc-i- at one end of it, and rklng ebout 10 inchea bIIotc die floor c. 
The cylinder at Its lower part hirna iuworda and upwards, forming a gutter 
concentric with the fwlmder; in this gutter a portion of waak icid is idwayi 
kept UP 03. high is the hue g, in prevent tha liisd frnm geUing too niuch healcA 
Tbe wtinle u placed on a moa of brick-weirk A, in the middle of wblhb thonc Ii 
an hnu dlah i, bavfng a canve^a botlonip and a rim it bicbca high ; it ia fiounted 
over a fiumicc f. mlt a door in the leaden cylmdcrp ami n, an ait^hule m the 
dnori htlcd with a itoj^Mri r, a fflaM rnattrEi^ cuntaiuin^ the nitric'oeid «wi 
ittolaoHeBi M, the alram boDor; ^p the iteoni pipo. Sulphtmc arid h very eslen- 
Itvely used in the chemmpJ aria, poiticularly hi Ucaebingp and iqmeof thepiocerae* 
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ADHESION. 


of in tita murnfActnire af tJiia uLtru: and mimotic ecLda, utid in utiEnprviia 

brmictchef of manufitctmis. Tbi^ comliiiutianj of thlm Bcid wilh vorioua 
aiE called lolpluitH, many of which mia of ^gwnt utility lu iitid 

the arti. The aulphate of almnlmi, cximbJjicd with potuh &r amtnonLm 

famu th^ impartant article calied Aletit, wblEh tee# 

ACRE. A m[?aBun! of land^ amcuuEll^ to 4 iqaiirs TXwdar ^ tqUAre 
poln or pfTchH. The End^ statule tm ll about kl roadi and fl Mia Itaodard 
majgtnire of SooUand. The Weiih mre contfuni MmnvaiilT 2 Engliah ddu. The 
Iriah mm h «pii] to 1 acre 2 roodi and perchea EtigHih, The nuiuher 
of acECfl in Endand, according ta Dr# Grew^ amoantt to 4€p0^4tMK)^ 

A-DAbtANT The juidecit uame of the di^ond. Thiii tenn ia slaa sofnetimet 
applied to the ccanm of ^id, mid to e apeidet of ilDU cre^ 

ADAMANTINE SPAR. Them am two vaiieti^ of thia unportaut minEml 
known in Eratipej one of which a hrcMij^ht from Chinas ihti odiEr from Indk. 
Thiy BTE both reaiorkable fur iheir extrenie hardum^ which approaeh^a to that 
of ihe dlamondf and it therefore uaed in pniUhin^ gemii niid stcol. In Inditp 
oofiindum powder b formed into a pasha with Inc rt^, and moulded into gtiud- 
■tonei of e diuuhla nature. 

ADllESlO^ denotea nn Union, to fl certain dfl^gretp batween two dbtrnct 
■LihHlaoDf^p and ditflan Crotn toktAcn^ (with which iKb fcmuct word b often con- 
fotuidrdr) inoitnucht u the fatter term b alone properly applicable to the rctoinlng 
together of the component pujticlBm of the aome mana, Adheaian hy hnwererp 
of two kinda; tha one^ n Bpedcfl of natural attr&ctiam which tatpaplacB between 
the aurfacei of bodic^ whether ilmilar or dimmilaT, and whmhp in a certain 
degrto^ connecta them together; the others the joitaJikg or fasten ing logelhct nf 
two or mr^re hodiet^ by the application of extemoi fEirce^ With reapeet lo tike 
fijrit-mention^dt it haa been pmredp that the pcFwer of adlicatun b pmpcriJoiurte 
to the niunher of tiuichioe pomta^ and thup fn aolhl bodies, depends upon the 
degree in which theb turfaccs are polbhed mid tompmsed. Tho of bhia 

power am Bjctimmcly cuikHiap and in uinuy inetoaces a^tonuhing. It h itatod 
uv MtUKhenltTO^k, that two cylinder^ of glaai^ of Tather lega than 2 inchfl 
dametar, being heaLed to the temperature of hoHing wntcTp and brought inio 
cnninct wjtli Eucltiid taHow between iheir Amfajmp required a force of 13^1 pounda 
to acpajuCe ihem; pUcea of lead, of thn same area of atrrfBces re[|ii[red 27S 
poundi;; and wft ircm+ 3150 poLincM Tha ciporimeutH made tuid described by 
Mr. Martm, in the PMod^Ma luake tliO fuTCa of this kind of 

adheainn much greater than Musachenbroek. He took two leaden balLsp and 
haring aarefuUy flcraped offp with the cd^^ of a shaip pen-knUeT ao much of 
their tphene^ surfheet oa to form two ^anw of one-thErtieth of an mch m 
areOp he pressed them Ingrtluit fnrciblyt and with a gcntlE him of the huid. 
The adhesion nf these small ittrfaCC* waa anch, that he lIRed, with the belli m 
united, aborc l^Q pMiuda weight The adbesinn bciwocn two brass tdELriEm 4| 
[nebee in dbuncEeTp with grease umBored otce theik surfacesp wai itjcli, that liv 
could UEver meet with two men Etmiig ennugb to separate them by pulling 
cgidnit each other- The editEir of ihia work bad put into hia hand many yean 
agOp two brau ploiesp of ahcHit 2 inchci diaMetrr, hasrng their BurfooH bo per- 
ftclly flatp thnlp urthouc any IntjoTpnsmf niattcr, be could emty separate ihem by 
filfding them edgeways- With THopect to the iceond-mentioned kind nf ndliesianp 
wune uoahil cxperimentB were uiadc by Mr. B>~ BoTon, on the adhesive force of 
inm oeHsp screwsi. mid pina^^ also nf the common comentop glu^i mtd lealing- 
wmtp which that gffltlemau commimicbted to Use edltnr of the MffAa- 

nici^ dfn^mcr The folliiwln^ U a condensed EiecnujlE of dlEnu i — 

AoniiioM OP laoa N^siat which Mr- Bevau'i object waa to determuiCp 
the adhesive furco of diflerekst kilida of nasloT when driven iivtiD wood nf 
dI0creot species: the actual weight, wiUimit impulK, uccessary to forte 

a n ail a given depth: tAird^ the force requisitEi to extract a naD when ic driven. 
Mr# BCteiA obsoTTW, that the theoretical invcstigiilion poinU out on inEtjaality 
ofrEoutanoe to iho ontracce itnd eilractina of a Uflil+ sapporiug the thlokiim 
lo he mvariahU; but u tJto gEoctal ihapc of ooiLa ia toperfug towards tbeif 
potnUi the resiitonce nf enWenen necesnrny becomes greater than that of 
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extnu^tiuni in Mflfie e^|Mrritifcf:nti hfl found tlia rttticv ta lac iboLit G to Ttc 
fulJowm^^TaliSe exiiaHtM the TeUti™ BiUmlQn of niuk of viifiofl* Ymdw wUtn 
Mvitti into tirr Chiiiliarn deal, at right am-'lea to tlua gruin of the wood. 


Niiti wS. 

Tvsnkber 

14 fbr Ik. 
4VEiliril[Klll. 

1 Fma sprigi . ^ ^ * 

45Cn 

1 Ditto ,....., + 

n^m 

! Threepenny hrnda 

618 

Caat-iruU Tiaita ^ . - 

336 

Siipcuny nalla , * ^ . r . , 

73 


‘ ■ 

Ditto - I ... . 1 ► * » ■ 

- ■ 

Fivrpcfnny nails... + ,..... 

139 


i rvrhi^ 


0.11 

0.!^3 

3jn 


2M 


Intdicii 
ftHKtffI U|il« 
lll£ 


O.’IO 

G.d4 

O.GQ 

G.:^0 

LOO 

1.50 

3,00 

IJO 


PuHtHffi J 

rei|[i1ral; i4 
If linn; L. 


32 

37 

73 

lti7 

327 

G30 

330 


wna W htoffi or fltrokei InlUng Inwly itie tpHW of U mchw: nuii thf stnnd/ 
prcMiins to prodocn the Mams elfLct, WM A aaipcfinj narl dntcri 

into i^rtf tfiNL, tfi the depiii of fliifl inch actoss^ the gmijit a. 

fff 327 Ha- to estTBi:* itj nnii the ssms nalE dfiTTO ond-navs or Iwl^tudinally 
mto the same wwd, waa ertrActed with A for«! of 257 Tha. Ihfi anms nad 
driTen 2 indica clld-wayA Ititn drjr CftrutiuiiM waa drawn hy a force of 
2a7lb!t| add to dmw nOL I inchi under like ^:ircnra£taincw, ti»at a7 3bfl^ OHIt. 
The ralnti™ ndherim* Oiere/nre, in the eame wood, when driTcn HmngTeredy 
End lon^itiidiisiJlv, m 100 to 7&, or ohont 4 to 3 in dry plm, and 100 to iO, or 
B.bout 3^1 In diefll T and In Jiiie circuniffta[kcea^ the relative adlimon to eJm 
(Hid deal it oa a or 3 to 1. The progreBaree deptli^ of a rirpenoy naO into tliy 
Chrktkna dcnl, hy iimplc pf^^nre, were aa fuflow#^ — 

One nnartur of m mchi n pressure of « « - - - 24 Flw- 

Half an mdi , *.. ^ ^ , + . - . . 70 

Ckie inck ^ ► - ■ - ■ - 233 

One mch and s-ha!f.. 400 — 

Two inches ^ ^ ^ - ^10 — 

In the above Mpecimrntet greai care ww taian hy Mr, Bevan to apply fhe 
wai^ls ftondily, end toworda the esaocluy^oQ af each experiment, the oddihons 
did not esceBd 10 lbs. at one dme, with a cioJjcmto intorml between, generally 
about oup minute, wmEtimH ten or twEdty mmutoa. In nrtber speciea of wood, 
the miiiiidto force to sa±nxt tile nail wu dilfereiiL Thunp to extract a couimtai 
flLrpcniky nail^ from a depth cf one tochr out of 

l>iy oak, retpiirEd . - - - ■ 507 lt». 

pry beech 

Qtcen sycamore.^ . 312 — 

Ftocn these experiments^ WO may infer tliat a common ^|rifriny nail drtVeU 
two inches into diy oak, would require a force of moro than half a ton to extract 

It by a steady torcc- , . * l l 

ij^HKSiQN or laoM PisB. The force neccBsary tobre^ mteor out ah^Hoch 
iron pbij applied in. the org-tinEr of a pin to a tenEJU m ihu oiortice^ baa hfcEwise 
obtained the aStonlion uf the same cslehrated experimLUUliHL The ttockneaa 
of the Wrd woa 0,H7 mcK ODil the diataUM of the ceiltK of the hciJe fitotii the 
end of tha board, 1 .03 inehl The fEKroe required waa 076 Ih^ Aj the St^ngth 
of a tonEti fnmi the j4n-bgle may be etmsidcred in omportlon to tho ^tance 
from the end^ end also be the thic^esa^ we meyr/'^t' specica of wood, ahtajn 
thfi btoahing firrcH in pounds nearly, by mnltiplyitse ingaliiEP one ihousond tim^a 
the (Hstaoce of the h(de frutn the end, by the dilctnaas of the tenon m inch^ 
Aontaivv nr Glok, blr* Bevan glticd together by tlia cuilff, two cylinder, 
uf dj^ Bih wood, one^fiflh of an in*^ in diamctcfT nlraul 8 fnehes long 
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After they liad been giiied logeiBer tweT»h^-fu«r haur^ th?j reqyiitd a fbrw of 
l2QOlb^/ta sepaTmte tlieili; and u the Jirefl uf tbe caTeaU; euda of the cjfUn^un 
were 1 itvcll. It foUaws thui the of 71A Ib^ would bi? TiM|iiirpd tp aEparate 

one square It ii proper Lo olnervD, tlmi loo g^lup tlB«d m ibii r.xperimctil 

Tu newly TUBde^ and the fleoftOT] ¥eiy dry ^ for In uiue fonntf exi^Erinientf on 
thli iubfttvicE^ made m ihe winter Beaaeii, and npceii lome glue winch liftd been 
frmiaiently made, witii occadonel Eiidiiioiaa of glnE nnd wolar, he obcuDEd a 
mult of ddO to 500 Ibi. to the EquaJT^ inclu Tbs present expemuEnt wu^ boW- 
ereFj conducted npari aierger icue, and wiih cojo in the direetiDii af the midtont 
forcep io lhn% it ml^ht bep sa near as pfoedeitiblsip in d line posamg ttt right unglei 
through the centre df the lurfocea in crnitneL 'file p^flure wai griiduallv 
tpplicdp end Wflj niitained two or three minutef he fore the sepiirikiiDn took place. 
Upon examining ihe wpaTated Hnrfiteeot tbe glue appeBinad to bo vary Lhlap and 
did not Entirely oorer the wnod, so that the actual adhoBlou uf ^Luir uttiat be 
poniEthlug greatEr than 715 lbs. to tlie jr[uiiire inchn Upon comparing with thia, 
the natund eoAeiiFc! forte Iqierally uf wood of the Boiae kind^ Mr. BeVim fouud 
it to be only 562 iho. ^ coniEqiicntly, if two pitce? nf thil wood were well 
tegetbo^ ti]e wood waldd hixe yielded in it* ?uhgtnnce befam the glue. From 
a Eub^fqaent experiment made on solid gluet ihc cohextrC furcs WOi Jbuud to be 
dpdOOlhs^ per i4|Uftre ineb; from which it may be infiti'rcdp ihdt the applirodan 
of ibis nibttlince u a cemBht il lUM«|idb1e of impnpiremeqt 

AnHEsloy OF SexlIWO Wax. The beat red^eenling Wax wafi pored to have 
a cobeAV^ force oqiud to 1500 Lhs. per square inch, and the hlork. walina wax 
woi ratbormore ihtm t.oOOlbi, to tlie HUBie ineb; tbe doUciency in ibaTatter, 
wp fappene, wfti owing to the dndniined qunutriy of lac rain wd in the 
Gompontiun. . * 

A bit, in Miniogp ii a suhtemLnemia pasKigep il%blly ludirkDdt ohunt fi feet 
high* Bfld 2 or 3 feet wida, begun ei the bottom of a uelghbaEiriiig villnyp and 
cnnliaued up to the TGin, for ibe purpoiB of carrying onl the mlnerJi and 
dmwing off the watpri 

^/u.rAt^ HARPp or harp of J^Su% is a mmical iojtniment, wliieh pro- 
bohlj raewd ki noma from the effiseta produced ntma k by the ak withooi. 
buoiau aid- It conNiti of a Blight box of ftbroua woed, lunalLy drel^ contaiomg 
a low bridge ot «Acb and^ over which ii itr^tchndt Eipnn pegHp a aeilcfl of flue 
f-al-gut flbuigev generalJy abuiLt flftcim m niimbcTt which being of equal iStt 
and Icagtbf ore thereform unuonB. Itn length shuiiJd carrapond with ihe al*a 
of the windoir or other aprture where it mny he ^oced; iti width need not be 
mncE than from 4 lo fl iuebei, and in depUi from 3 to 4 bichas It ilmidd be 
placed between tfaciuwer Msb snd stU of a window^ with ita i^gs uppcrmpstp 
under wbieh k 1 circular opeuEngt ^ belly of the guilaTr When ibt 

wind blows athwart the stringip k podtLcea the effect of a choir of muoic in the 
airr fwollmg ar dimmtihing Lla Mynib according to the BErcugth or weoknew af 
the bJoait. Mr. Crooitbwute hoa simpMed tbi^ inirtniment by dUwnaing with 
ihe lanndiaf'board, and making ft iknply of two deal boardsp with the 
^^^ded between them. Father Kirc&er being the first Eornpean author who 
it, the inrentioci hoa been attiTbmed tn him; but the lomcd Mr- 
ELchsj^^TVin bis l^Merfnlim on ihf Loflfftaigf* md Manmen af tht Emi^ sayo, 
that an ftiirmmlffit of the kind hiod been long in um in the EoJt, before the time 

of ItirchcT. ' . , , 

.SOLTPfLE. A ntnvE ibai lioa been giTcu to an mitnimEnt Taziaugly 
modiiwd, for coni^Erting in a dos* vcseel water into Iteom The first b[hvlduaJ 
who used It, appeort to hawe hem Hero the elder, a Uraion mcchiiluc, who 
Mtlled “Lci Alexandria abmit 130 years prior to tba chrud&n era, whose ingcamty 
arid talenla bdng foatoriMl by the EgypEiim momiiroh, wai the probable cause of 
hiilntcn»tin|^ 3 Worl» Mag hondied dcFWO to m hr hii work entitliHl ■S'/nr^ 
or Piimta£ai. Althongli in the state that bn ha$ pesenkd it to lU m bis 
^lipilo^ il pamioL rogorded ns one of bij mail uscfiJ inventioni, (bif fet^ 
lam fur rwaing water by conaprased air poMMfliig fur more mtdnHu: menl,) 
■till al^lM^g tha eariksl germ of that peal mrcboiuc power wb^a leenu. 
destined tcTc^nge the fiice qT tbe entire ciTilixed worlds il is well dewning nf 
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B. d«KTip4iEiii in thk pUcc, w^iicla WC ahedl with rFfercntr* Hi the Hihjoin«d 
Ovct a. ima]! iiinujce woi 
puice4 4 we or cdilrEic a,, {rcnimmin^ 

Wiit4rr, turn cHei covet of ^Licb lira* 
ceedcil two nrmi S c, fnnn]n v ili^ 
of n hoUow giobo dL Hie arm 6^ I| n 
dt£ihm pipe+ OiB other aitni is solid, 
hAvillf Itff cxtrannEy formeil into a 
cnaicS piTO^ Al right angleft to tho 
axil of the hollow then! proccE^ 

&am it two i^liEtt E bent nt their ex- 
crEinitte! 9 i, which form the outletH of the 
jiteiHL IWat bdng applied to the eal- 
ibm, ratiea tJie &twn, whicb flowing 
tlirough iho Lubtilar aiid fr, esters the 
globe; th^^nce the Jleun flsik its way 
tilrorigh the tubea t e mfco the atmo- 
ephcKp the rmfrion of the latter pro- 
duclnp a totutury motion of the global 
tho vcIocEty of wiiititi wtli depend upon, 
the Etrcsgtli of the iteaiELi 
AERATED WATERS. TliLa term being popularly applinl to a variety of 
acjdiilmti and oikaline bevertigoi more or lew imprecated with fliEd air^ or 
carbonie acid gaa, we fntroduee our article on tha iuhjeci in tbiii ploae ; aiid -aa 
the Ualiu fac^s 0 .f thtaa Ji^idi hoa of iato yaan become of conaioEmble extent^ 
owing to their agTEenhle a< wdl m medicinal propectief^ wo purpr»D dEBorhing 
soTETal ingciiEolu apporabife* liul hare Wn iiaeiii or are irilf rmployedp for tho 
purpose. WaEi*r ooiOdH Iin4iifr tha natural pressnra of the atmoephEre nhout 
tta awn hulli nr volume of caThnuro acid |itf- J f a preasmra be applied cqus^ to 
two aimoiph^ej, the Waler wdl ahiOrb double Ifa own Ttdume, ita alwotbing 
power mctrafilnn'^ aa the pranom. W ater thus impregnated acEjnirea a pleumuit 
acid taatej lo wBch u upilly add«d 4 amaU quuJitity of potach or aodo, and 
such ilavoiiring or other htgr^enti m may be rtqtiim to imitate iIie naturril 
mmamJ waters. iVooi/A V i^ptiraHa wee one of the earliejt ctHittivancM, and k 
adapted to the prepomtaon of amaU quankitiee nf onreted 
waters Jt u represented in the Bobjolncd ent^ and 
conBiatj of Lbreo i-e»ela; the loveit ff, ll flat aod 
broad, an u to fotm a good bosia; in thi^ uput a ouan.-- 
Uty of chalk or poundod nuLtblcr ood some dOutc 
mniiatie or other add is introduced through a acrewedi 




lie impregnsted, and li mraiTilod with a stop-aick to 
d^aw the liquid. The tuho of the uppermaat 
Teasel r, dips into u, oeeamnnlng thcrehl some pressure; 
and the gM which u not ahsorbed lo the latfrcp poaarfl. 
up iutn e, which btiog provided with a hravj jtoppnrt 
acts aa a Talve:^ amicaiuies a coniidcrahle prsi^dreaf the 
gaa upon the water within it. The gw which is not 
ahsorbed by the WAtet in c or d, SKopei by the aper^ 
tujE al top. Another apparoms of great shuplicity 
^d to opGTodng upon a mure extend 

i» dclmcalad in the aubio' 

A Is a strong plonk 
taining a \ 
and sta| 

bcdlowa E, which me ntppuriEd by tho Upright stand Fj C is a stop-cock 
connected with Utc tube which passes from chenco into the itrong 
iroQ-houped air-tight barrel suap^ded by its aiH ^otp the upHgbt 



^mned cuL 

on which the vewli 


are flxed^ B k a hottfe, can¬ 


ing a quactily of polverLsed carbonate of Hme or ehfdk \ C u th-e mbuhire 
atopwr or ue bottJv; D a bent tube for cooveyfiig the guj into ti^o 
ffwa E, which me ntppnriEd by tho Upright stand Fj C is a stop-cock 







AERATEI> WATERS, 



f»HaWN>.4?r --AC.* —. -. .. 




Then wiiir thortigli the tubolnre of tha boltts wine Hilphiif ic Bead, dRateil ’«ith 
irve or ^ I3me« iSi of TfELter, tfrer ihe etwlk, ond illcfe the aperJnrE by 

litp icfifW-sloppcT C, tlftTinp lakoi off the w^hl from the belliiWl^ the 
limie Mid csif icnted from due chalk hy the Mi]on of the leSd, pWf B out 01 ihe 
hiktle mtu die heBflirt, dirnngh tilt Ltibe D, which ha* an oriUce epcnlll|: under 
ih™. ^Taen dtn beflqws etc fuHy duteftde<4 the cock G t* to he turned, 
the weight beitiK plBiced npan the hehow^ tho fM » thereby pmsed dowiiwiHft 
iota the btrrtl, and ii there Absorbed by the WAter, which U Bccelerat^ hv 
citiuc the barrel a few tmick tumA by ihe winch S. Th e contervii of the barrel 
may thtn be drawn off mto ftane bookfli whach chould he ifiiickly corkijdp and 
bcmid down with copper ¥rire. to he preBerii^od for me. 

A. very complete tnaEMiiep in^Ented by Mr, Camcnan, of GlcjgoWp ealculiitcd 
to offer A rtiong reaiihince to (he preialire of the ^ And farce A conwJEFAbJc: 
quajicity into WAlerp li ihown on ihc ntxi ^e. The j^aa genc^Ot O, iH ttuiiJe *f 
das* rrolip ihrse quartmof an inch ibiekp BTin lined imturicrly with ahe^ 3eaii Coi 
9 Oh. weigbt to the fooh) to prcveist the nctifni nf the acid upon the iron. Thb 
vessel contain! about ll and ii filled up la the dDltcd line by a niii£tii» 

uf whiting end walet; it has on ELpiEntor b, aIm lined wiili aheet leadt and which 
wrk* cut A phrol a.1 (JlO bottno!, iSc ixifl pflJidTifi thTOUgh the etufllllg^boaL Cj at 
ibt tern of the rcAicL The Actd-Mdcr e, ia fcomd (if lead^ of ihe caracily of^O 
^DU9, And in Sled with <wl of ritrinl up to the dotted line. 'Hic Mid it kept frnui 
running down into die gAncnUcr by meartfl of iho Hmipal piU^/ which fia mto 
H ctmteal npening "ra the Leaden ^pE f. Ttda pino la AUached to B lud, and 
mncAA up ind down through die aiuffiug-hai ^ and ii presented fwm tnnihig 
round by raeana of a pin fr, moriog in a aht b the bridle and the acrew-nut 
Ai, Ii fivstted IcKrtfl into the top of the bridle^ The pipe n, which forma a com- 
mimtcotkin between the top cf die acid-holder end the pipe t, in which the 
luoTci, pr«crr«H pm cqtiilibmini of prcMunc^ Km tn preTi^t tbt acid 
‘fVam riaing higher b ihc pipn a ihiin the letel of the add in the aeiJ 
U' which mEBiia Iha broia Work of the ttuffhig^^WK ia prreKTved from injury. 
To pnffent any of the Eulphuric acid from beiTig earned urer by the efiErvefcenco 
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in rntrTronltbiE a, aiulaiiik^ oknit thm |;i]kns, ts fantud of iJyck 
iliwt Jfifid dme, or of cut irm, lined with ieJwL Thii InterntediAtc ¥e«el 
U lGll#d with wHier up to tEe dcitEed lisE. Thfl imprcpLatjxr u ahoiild cuntjun 
nbiFilt 16 j^miL Tt may be made either fif Copper RiuiihI, ttr uT CA^I iroEi, 



Hned wiih ilwot4ftids and the agtUtor m may fcithw be oF turned ^ic^pp^l, or 
of Dinple^wDod T wMch Urf, giTinF no tesEe to (he w^ier, 11 for that reosm 
prpfcmblr. Una inipH^lor i» Wled up to the dotied Hae wiih water, to 
whiehf in making imliue wnterih the pruper proporticrti of fewTH-carbotmle of 
■odo, carbonate of ina^eBiai, ur other ingredienl^ k to be idde^ A piwni^ 
gauge t, of quickAiiver, k to be placed at a litclp dlctimce. and OMUJecled hf 
mcina of □ teidcji pipe- The operation of tbia appEiratiui k veiy eini|de^ By 
iiimbg the nul pi ™ plttg la rai»df dllawin^ the Hd^iutir add to mo dorni 
into thE peuBmtor 0. Where it acte Upon the whi[io£[, duen^ne the oarbook 
arid gflj in jiroportion to the quimtity of ndphurle acid adumted al a time, rne 
out m \mT\g hirord the clher waj, towen ihE ptu^, Hid *to|FP lhe deKchtof tb# 
lulpburic awd» thiH regulalmp the dssengapimfnt of the ood preventing too 
vmlenE on ^er^e^uce. ThE diaefigW gju pcB» t^ugfa the j^rmediatc 
veawl into the imptn^uatoT where it le abAOibed hy the vatCTi The impre^ 
bated wafar ia ihiut £aim off into itrong half'piftt botlke. hy meanj of ajmk, 
which deacendl to the bottom of (he buttle; on TrithdiawirLg the bottlt, itahpuld 
be iiiitJintly corked, and the curkii he wired or tied down. 

A pn(-j»n r bfls jost been granted tu Mr. F. BakewtflJ, of riunpftleildr UiT A 
very enra pact mnd ingeiiioua nppaTatuj fenr the preparoliDn of oerat^ witf ra, toe 
pecuEnrity of which ctffifisto m the gad gf neratii^ the gu impregisattog 
appamtua being mclMed in (he anme t'eafcl, and in the whole OpefMhm 
efiected by a Aimpie OHdlloting motion. A cormCl idcft dt tl^ nuchine i^V be 
fonnod by the ann tied figure^, (rupreaenting a TErtieal eectmu of ita priucjpiil 
ports) logither witli the aubjotned explimniKm. a a exhlbiti an eitornil coiaii^of 










































AERATED WATEES 


A CTEnddeal farm, With sphtriiail flid% miiie ^ng en^agh to reiisl b 
«ff HV«r«l flhBMpherea; Mi B partitiun. about two-tlurds fwin lb& top of he 
Trt«l. Mpanitinl it into two paxto. Tba bottom parte W a nrocpCaelB for ibi 
chalk, or etbef icitoble maiatiiil, iuto apaity oonjuteuej VFilh water; il li 



mTeaflel contoLikiiTg diluto muriatLc or mIpbuTiir arid, which b made to paas out 
in »iiia^n quuitilin^ dJ mpiredt at the apertoro ■ into tbo ry/li b guard 

to preTent tho aperture f &fnn being cbotfid up| ® fonn of 

R tmucatod cone inrorted, belu^ aWnt an inch diauietEr at bottom, and two 
inches Al the top- Thb pipe is fittad into an aperture in ibe partition md la 
clcKcd at the upper eivi; rta object b for tbe Heejftit tif the ge« Hi it U generated, 
wbkh pa™# Jtoto iba top down an eatexiial pine* into the lower i of fr 
TEKcl k, and ihniugb asmidl apertiue the tenth of an inch dinmEt^p (w ihtough 
uTcnd apertum wIiom total area# do not exeaect the tenth of ull ineh,) ihrough 
the P&ititojn Into the upper part of the weasel A ThU wbich b denD- 

mmatod the mbing tesficl, IJ ftmibbud with two ibelve% ilapmg in Dppdiito 
direction# near ito top, to deUm the gOM kneer in its poraage tbrougb the 
npertm / to an ailernal pipe, Jbmiahed with a perforiLtod rcac, for diitri- 
btldng the gaa M it scape# mto the water to be impregnated* contaloetl in tbs 
fewaU 0 o / p ifl a iton-ciKk for drawing cfff the impregnated water m required; 
a b an Bnarture for the introdueijon of the cbflli auil water ; r* anoth et for the 
mtnMhicttun of the arid; and *, anolber for tbft wator to be al^rmted : ewb of 
tbeie apertures i# provided with a acarewed cap, to itop ibem HeenrEly afler the 
refp#cdvH TMielA havT h«Cl oltargeA The ap^ralm b made to ewtiip on two 
plT^h^EPtio of which b ehown La ifiCtioQ at t vTlien the ebaJk ami aad rceep^ 
taele# ^ to bo iupphed witli those ingredientfl, the appatobu is to bo tunted 
on II# pivot# to a honiontal poaiiicnL, With ibc apertuft r upwarda, and a funnel 
or bopner, widl a bcut Ftem, i# to bo employed m dlling me vesaai e r ^ n ii jui 
end it a pendulum or agiliUorp of the torm of bu ancb of a circle* ectEndlOg 
ACroBA tba bottom of the ve##^ Apd su^nded at ita two OKtfemillrA; one of the 
foapensbn wires is abnwU in the dmw^. The ajqMraJui having b^n dafiTged 
Ds above described, ii to be put into tribratioii on it# plvou^ by wlibh tlie chalk 
" ^ uid water will be eSbcrirely agttatoil by the mriion of the penduluin, while a 
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ntltD pof t!cD of Acid will frum tlie Ycasel mlo reaul Id np 

the generation of the g&i aj It pfisHa off to Oie water in which will, at tLc 
abjhb time, by the vibratiaa of the apporatutr be tharooghly mured with the gai 
aa k eflcapea thmogh the rqse ■- Ad elegant appUrntoB, D^pted for aohiraung 
litpiidi With the earbanic acld^ ds wcU ba Erther gaoei, WAS mvanted by M. Clcmobl^ 
for whkh, lee the aiticle AaHO&niJCG AMit PAaoDcmTc CAflC4D£i Some mantx- 
f[uti£ii!Tv of aerated wnieiB employ mechiuiieol mL-ona to hircB diE goa Into the 
wataifj by the tiae of a tzAmimriDg pump or (yftDgr. wMcL la connuEted at one 
end with a bladder, or uLher rcicn’otr of the gaj^ and at the others with a vofisoJ, 
or ningle bottle of watery the up-rfltiroke of dm pump exlmcting the gM from 
ihe bladdEr, and the down-atrokE troiiEferrmg it mto the Water. 

AERIAL ACID. 3oo Caaeoitic Acid. 

AERIFORM FLUIDS. A UalUC Eftcjllclitly giYm tn the gn^ev- 
AEHOGRAPir3r+1 Theae three termft have beeri Ltidiflerendy applied to 

AEROLOGY. > that aciEDce vbieh treats uf the limiCir dinm^oiu, pre^ 

AERQ^rETRY. 3 auitf ebtBticily-f rarEfkdJorL, ccndenAOtlon^ and other pra- 
perttsfi df our ntm09phefe| but thc^ terma ore geneiAUy diaUKd by mEticnl 
wntcie du thu Wanch of Mtun] pbllouphyp by whom k m ndw designaled 
PhEUMATJeOp wbieh see. See bIbd At At ATUCirUKAlO. 

AEROMETEK, An irutmmciit, to wblch thU name baa boen given bj tbs 
invratorp Dr M. Hullj for inakdiig the aeoeMaiy eoireBEioiig in pneumatic ex- 
perinicnta to ELscertaia the m^on bulk of the gaaca. Jt consiaLi of a bulb ol 
gioM, of 4| imbic ineliea ^Bdty, blown at the end of A long tiiiw^ whoee cape^ 
dty ifl 1 cubic inch. Tbii tube ia maErtcd mto oitotlier of nearly equal 
lengthp which is BUfpoTted on a lolc; mid ths hnt tnha b eueteiiicd at any 
mgnired height within the s^nd, hy the pressure of a oprlng. Frvo cubic inchee 
of atmpfpbene sht, at a meditim presffUTE and tempeTUturtp fife to be iniroduc^ 
into the Dulh and tohe* of the latter of which it will occupy ono’htdf. The Other 
half of thit tdbEp and pari of the tube in which It is Inbertcdp me to hs occupied 
hy the Buid of the pneumatic trough, whether water or tnertury. The point of 
tbe tube ol which the oJr and duid mBotf ifl to be marked by the figure lo 
denote 5 cubic Lnehoa. The ufpcf ami lower halves of the lubei oro each 
diviiied into Gvo parts, reprewnting tenths of a cubic mck ITie exlctnai tube 
hai a icaJa of indies tttcached. 

AEROSTATION. The art of nat'i^ting the air in aemtotic iMchinea. 
S*C Raludoxs. 

AERUGO. The mat or oiida of metal^ partEctdody that an EuppeTj cdTecl 
vardigrij. Ihufl, in the Xcm^ijHKrMi, prepared vetdigna k Icrmed 

Airiiffu pr-^rpitraia. 

^ AETHEIL All extreme^ thiHj aubUfij penetrating Ruidp much finer than 
air, whjcb hax been eon^dared by the undent and many modem pbllosopheta 
tc be difliued throughout the uniTirrBe, bnt in Ua purrs state to conmnence beyond 
the Ihniti of diir atmoiphefe-. The dditence of luch a duid ii wholly hvpci- 
thetical; yet it hoft given birth to COllj^tures oj indefinite m the ipacD which 
hM been auigned for its cumJatlon- With eume of the oncieu t phL^ouphera k 
wij considfivd the nrigiu of oh tiunga j an attenuatian nf firei tn be immcirtal; 
knowing nil thfngi; accingp hearing, and dctctmiiimg wIiatHevcr U^, or iball be 
bereaker. From thii ffnJ^ cxijltng nnly in pofftctiuii in the bighExt heavenSp 
ell grosser elements were firat derived, auA ooni thcaCr the variaui produedona 
of natone. Here the gods were enthmned, and the slnis rolled in sublime bB> 
moDjaroiuid theml Although the poeta went bond in hand with the pbRo- 
foptiera in tbii apecnladon of sdcucep it would long imca hate been e3i|5ndEd 
frani ell coTincainn with the indoctiTii phUaacrpbyj but frir the sanetJan that bos 
bee™ to it by acme canJectunM of Sir leau Xewtwi- 
AETITESp or Raoie-Stotiaj ; SO culled, fratn n popular liotion that 
tuok iheni Up into tlietr ncdts tn preser^'c thecr eggs from decayp Thev arE 
orustated lioDow iitonEi, contaiiuhg a nudeui, whkli nittlca on being ah^cn^ . 
they uAUflliy conmat of oxide of iron, miJEed with iilei and aluminiL 

AETNA SALT. The impure ml Bminonuic found in tha ifroviceB of ^ina 
and other volcanoes^ and an the vurfam of the Invo^ 
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AGKIOTLTURAL IMPLEMENTS. 


(Pot many vorda vhEdi were fonitefiy csmiDien»iI iriLb tbu 
diphthem^T Kc cb^'ktur £.} 

AFFINnT, CHEMICAL. S^e ATTi^cntni. 

AGAUrCt Mineral^ or Modhtj^zn MihlVi fotmil m llu of rvdci^ 
and on tliB Tvah nf uvea, it ■ fLUtirt dBrlsonBla of limp. It ia lUcd medldltdly 
in dj3cntmt» and otlicr dinrdcra. K. Pubtoni dcficrilHi it aa a atone of loofle 
cotuittefice, ftlamdAiit in IViMJiy, of wMch bnoki may ha made eittier akne^ 
Of with the ndmbtqre of one twentieth port of day* *o m to float in 

Wttter4 

AGATE- A mmeral wIhhb bflJiis fi edcedony, blended vith varkblo pro- 
portiEmj of jfldpcT, Hmetiiyi4 {|m£rtx, opab helio^pe^ end cfimrliun. /fwm 
affaie Emnabld of altcrtuite and ponJIcl layers af oaleedciliy with livperr 
quiirtx^ ts ftmeUiy^ llie rtionX bcautifol comea from LiheHa ftnu S4xony ^ 
h oceuia in porphyry and Bmstm&td it of Saxon ori^n; it 

hai B hflse of Bmotbvatt Eontaining frupnenta nf r^hon agate, noBBlitutiDg iha 
bBoOtiAil TOliety. found in ScotlBud and wi tlkt: tUjLner ull^ 

nodulea of toidui ahapea* imbedded in omygddoiil On cnttlnE it ncroMLj and 
poliahing the inierior zi^-xag pamUel lines bear a cuDsIderahfe isHinbUnce 
to tbs plan nf a modem fonibraiLun. In the reiy OFUtre^ quajt2 and amethyaL 
Me aeen in n apjiuury mou, snirounilFd by llio jaamr atid calccdany. jl/aEAu 
Mtmf, from Mncba, in ATabin* where it t* ebbfly fgiind, k tmniducent iialnc- 
danji ccutainfng durk tnllllnei of arborixatian, like renetslile blamenEJl. Mom 
agatBf an cnJIcd &01I1 Ita mniflcartluiii of a ve^Lahle form, is a ealcoduny, 
vadotuly cdoitredp and oceiHEanally traTemd with btrguliir vebu of tod jaapex. 
An enjiE n^tie act in a ring helon^Qg to the ead of TowBit cm tain* the diry*^ 
aaHt of a moth. Agate Lb fonnd m Hint amnbTeSf chiedy ha Imp rncka and 
ierpentine. The Qritntal affole u Blmofll traUipejEnt,. end ^ a vilrronfl eppear- 
EBce. llie otndaiial is of Varkua Eotain, And nfteU VEinod With t|UfLEta Or 
jaiyier. Agatea m most prixEd wbeta the bitotiml %ure nemly memblea some 
Btumal de plant. Again are KtiifiEuJJy tsdlniurd by iiumenion in metallic 
anlntaani. They are cxteiuively iiaed in ParEi foT making ewpa^ ™K 

hmidln for knivpff mid forka, award iulta^ heada^ EmeUing uttlea^ anuff boiu^r 
&;l\ At Obemtein, on the Rhine, where the aloncfl arc abunikn^ they are out 
BHil pobahed on b oEHisEderahle scale, and at a Teiy^ modsrate price- Ttte furfeoa 
to be poliabed It fltit cwmeiy ground by large mfllEtonaa of b hard reddish 
sand-abuDe, mored by water. I1ie poUab la BfIi!TWBjda giTcn on B wbeci nf aoft 
Wf>«l, mhtvtenad ami hnbtied with a dur |Kiwdrr of red tripoli, luUtid in 
the naigbbonrhoad. AntHjuiiriM tiK tlie term agato In diftiola a itu-no of tbe 
kind enj^Vrd ^ turL In tkia; aertae figa±e* make n nuclei of gottu, m 

tbo worknnmhhm of wlikb we End ernment pmoff of the grant sMIl mid dex¬ 
terity of the MnJptnr. Sevenii ogatca of e^nliite beauty *ra prwerred in tho 
cabinets of tiia 

AGENT, in a gener^ aenaap denoltv any aEtire pnwar or canae. In natural 
pbOofiophyj the term |i applied to sueh bodira us bare a power tu act upon odier 
bodica m a wtAih tuid detenxiln.iite ni&iuicr- 

AGGREGATE, in b ^neml Benaoj h the aum of poTrenil thing* added 
logrlher. ^ In ehetmatry, the united maja h called an aggregate, wheo it doei 
not differ in in chomiEkI prnpertles from ibe bodlct nf wblcTi it was nrigmoUy 
compoaed. Elementiiy wdlera tbe MmaHeat parta into which an aggregate 
can he diTided, withoui'deatruying Itt chcttiioil ptopertin, lute^nt parts. TKiia 
we may eonceke th-e mtagrabt porta nf cammnn salt to be the emallcBJt parts 
which can xenaain witbouc change i flJCLil beyoiid these, that any ftuthcir sub- 
divinon canuott bn macLo without dereioping the cnnrpoQcul the alkali mil 
the i^id j: arid that the dliriihm nf tbe latCer must re*[dve tbem into i heiir eon-.^ 
■titnenl principlea^ 

AOI i ATtON- In genErali the Bct of ihaking a bodyj nr timing it ahmit. 

AGITATORS^ Ina^umiinta uaed in rations pmcAaos for tba patpoac of 
agimticin. Ebewiwo, Disnt.LATioa, EvAFonjiTzow, Ac, 

AGRlTOLTUfiAL IMPLEMENTS^ S«^ under the reftwedre biada, 
Pton&H. Habedw, Ac. 
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AGK!CIlLTUliE iM ths j.n of cnldrjidng «iTlh« m is ta pfrcmre or 
bicTBriAC tho dKturfil terUllty of the hU, u weII bj ta rfindcr iteriLr trscti pio- 
duetive of vegetflikn luofulVch msst j uid Xhs p^irfcotUHi of ihh tzt D^dy be Hud 

10 eiHuiit Ui obtaining the ercQiiait ([uont^ty of tJic prmhic^ iVom u 

glvon quantity of Ininc4 at Isut poBaihlg of lafanur and ntoterUl- 

Bcdiile* tbn prodllCtLOa nf gtain and le^urdnoua plants vhicli ufualiy fbniu iba 
chief buimega of the liirmer, it^eiLriino inaiude* ihc euiturc of treoa, and 
every d»criptlnn of jitanta^ their phintingi. pniniufT gTflftLn( 2 , 5(c,; Lerhcs 
liarbcnltnTe^ nr gardening, Li a branch of tbfe arL ft indudea also the brreedjog 
and niHiiiigcment nf cattle, Hlnn? iboir manure end tiiDir labour are BKEutial to 
the buiineaM of Liubaiidry. Nothing wonJd tend mnra to tisc eucccisM urectice 
of thii tbe miM impertant of nil than ihe etudy of chemiatry bj the fannera. 
if a Juil ba unprodiirtiTE, it must be mring to reuia defect in iti ironsKtuiionf 
wbkib may ncia bo apporent cthth fn tbe ejo of the uiuet oxprtieDced hui- 
bandmnn. Not all ^ obflm'nlJant nor all bia praclice, vithmil the aid of 
chcmkal biDvIedgev TfUi affwrd bim any iiteans edtner of jmcertainpfrg tbe amea, 
or ranoTtng lha eifecL By ebemfctll anaJyBiit bnveTEr^ the oame \e raadOy 
detarmiiie[^ and tbn remedy rruule ob^Mie^ If the mli* uf iron ba preacHtp they 
may ba daconipracd by lima f if an excess a£ snidnus aaniip tba application nf 
clay and odcamiu matter will impFove it | If vt^gctahle matter be tn exceas^ 
linimg, DT paring and bumiTig, vilf be ad^antageauj. The exceilFnt ruiae kid 
down by Sir llumpbrey in hla /f^rii^furDl CAewiriryp Ore parEiirLlidrly 

de^endug of attention. In cBaes where a barren Soil is examined with 1 view 
in ita nnitTuvemtot. it Duabt, in uU casca. If pdaBiblOp to be ccunpared with on 
extremefy fertile Mil In tcio ncigbbourhoodn and in a ahndor aicuation. The 
dinbrem:E grt'en by their aaalyaet would indico-^e the meihodj of eultlvntEDn, tnd 
tbua the plim of rnipro-ramcnf would bo founded Upeil ucetiitlle identidc prin- 
dpljfi. if die fertile Boil caotakEd a large qu^mtfty nf aand in proportion tn the 
barren loi]^ tbe procesn of mElinr^tion would depend limply upon a of 

this jubftauce i and tbe mEtbod would be rqually sinipk with regard tq soili 
de ^cdcEit In clay or calcBicunfl. matter. In die ipphcation of clay p aan^ lamk marlp 
nr elklkr tc lanikr ibECo are no porticukr elnrruoal pnnelpla Co be ohaemd; but 
when quickdima ia grem care muat bt taken ihal it a not obtained fimm 
the magneiian limcfftouep for in tbii anop » hu been shEwn by Mr. Tennant, 

11 is exceedingly mjniions to land. The migneflum limastone may ba diitio- 
gukbod frem ^ cnmniim Ifmeatone by its greBlEr hnnlncifl, and by the langth 
of time tllat it reqiEcres for its lolntijan in arads | and it may be ooalyBed by eJlb 
procesa for aarbouaki of lime and mBgnE^n, When tlTC jwialytical compurison 
mdicitea an cxgcm of rcpctable matter vi tbe camie of iterility, it may be 
destroyed by mneb pulveMatirm and expomre lo aiTp by paring and b^ing^ 
or tbe agnoey nf recanlfy made quiclc lime- Tbs dnficicncy of either animoJ nr 
Tcgetabtr matter^ nuistp of emme,. be Kqqilied by animal OT eegetabla miiinitc. 
The geacraJ iudientidnv of frrtiliJy and bammoeW^ ai fonod by chendcal eSJ'c- 
rimen|% must aecesiuuily diJtlbr in different climate^ and under dijfI:srcot cir-^ 
cumilancee. Tbe pow^r of soils to absorb rnnkhiret a prlturtple nseotial to 
ibeir T^uctiveneH, ought to bo mndi greater in warm and dry emmtric# than 
b cold and moiit ones; wid the i|uantil^ of fine Blimunmu ^th tliey rontafn 
shauld be larger. Soi^^ likewiBEj that are situated on declieitiea, on^t to be 
mucc abiorbaDl iban those in the aame dEmalB on |daintar m valleya- The pro- 
diielirenei* of loiLd niuat likewCie be influeoerd by the nature of die aiibacuts. 
or tbe eiuihy or itony itjrAta m which tbay^ rest t ^d ibU circumstance ought 
to bE particularly attended In in eonsideimg their chefnicid patiirCp and the 
a^xLcm of hnpioTEOionL Thuip a sandy Mail may owe lla Ic^tty U> the pOWPt 
of tbe iubfcou to rEtaan watsT ; tm d on abaorbent dajey Mil miy OCCOldonDlIy 
be prevenMid from being batren m a tuDiai dlmaiei Iw the mfinence TSf a ih^ 
Etratnm of sand or grevd. ThoM soils that are mmt productive of oorn, ™uun 
dlwayi certain proportlona nf alimnnaiis or cftkareotu earili in a ftorly-divided 
tlatc^ and a certain quantity of vegetable or animal inattcr- The quantity of 
calcBieom earth iot howevernTHy VArtoni, ami In lome ewseh meetofly amall. 
A very fertile com loil from Omneiten, b Easi Lothianp afforded in (UO ports 
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™lj 1 ] fina c^cflreoui cflith j the ^dcilj-Mlfrided eUj ainSMintjiig to 45 

^ j P*^ decomposed Burnt} mid TegcEsJilo nuLtcf, 4iiil d ia 
WAUrr, ana exuituted indioatioa^ qf i. iimlE i^uflnttLy of pboiptiiite of iime. 'fhu 
^ WU *T«y Bne texture, and COntALOEd very f^w BiaOEB snd TwelAlile 
Bbres. Jl n not ui^eIj tlwt its fertility Wks Ln aomn ttiettitire cGOoeotEd with 
IbB plkO^pt^lo, thu flubahtnee h ioLind in wheat* qitti* cmd bqrlt^, and mav 
be a ^ thoiT food- A aoil from tic lofrltuida oF ^onimebihirep celebnttKi 
for prtdiicLfig e*£cUEnt cnope of wheat atnl hemm wi Ehout maour^. Sir iliunphrej 
ary foLknd to ceusbl of qno-iiEntli of luiiih ciuefly jdlEcioilap aitd eight-qincha 
qF c^eart'mii merh litigsd wilh iron^ lond containing about darts in the 
hun^d ^ vegetable tnalter^ Ho onedd not dstect tn it any pfiwphatc or 
suJfFhato of litncp lo th« ita fertility urnat have dEpEi 3 d<?d principaJly upon ita 
p^er of ikitr^iidg prmotpl» of Tegrtahle nimriRnoient mim watfr end the 
^ i-i Jn Mrae oxt^iincnta made hy Mr. Ti Hfft on Lhe compgdtioTt of 

Hifo ^ut ^Bp he found ^ a soil oompnaed of three-eightht of ctey, twi^ 
eighlha Di nvtJt nsn^ end three^ightlka of the parijiga of tiaieeioneT waa vorr 
pr^er for wheat. In gEnernlr hulboni TDCti require A Boll mtinh moro landy 
nnd iihanTb^t th^ lU A very gootl potatoe fitJUi VaneL in 

Uiniw^lp niTurdEKl wvcn-e%hthfl of Biltotous aand, and ita nlwnrhenE nqwrcr wa* 
M im*U, that im p^ losi onJy 2 hy diying ai +00" FoKmiheiL &iti and 
ro^ of which ars Bhroua and bard, md capable of pen ftnitmg deedy 
into lliE thp will vegetata to advantage In almoit bU common voile tbai ore 
n^eniely dry, and da not canLuin e veiry great meom* of vegrtahU matter. 
Tbn aoH Liken irtm a OeM at ShcField^lae^ in Shmx* remarkable for pm- 
dumng ^uns^g ^tss, Wat found to conBiat of e narta of juuid, ind 1 part nf 
eiay and nncly diTuied maltcr; and 100 parti of the cntiTe soj] lubmilted to 
-iwJytl^ produced Walarp 3^ aflex, 54 ; oliunina, 2fl j cajdmnatE of l^mE, 
™do of 5; decqmponng vegctahlE malttr, 4 ; kvttp 3, Fmm the Ereai 
I^rrnc^ (rf the Ceuica that influence the productiTeqeisa of bndj, ft la obvioiu, 
Uict in toe pre^nt *ta±c of adeneBp no cEitein eyelom can be dsTEicil fiir tiudr 
improvewnt* inJrpendEnl of experiment; but there are lew wee lu which tW 
I^UJ of andjt^maia wjn net be am^y It^d by the certaintv witJi which 
they danote thft beat methods of moliuraticm; and this pirdcnWly boppem 
wlwn the defect of campuiitioa is found in the preportiofia of the nriSiive 
Bupplymg imimd or t^getable numiire, a temporarv food only ia 
prov^l for plnim^ wbi^ u m cmbs exhausted by ineana nf a cerLkin 
but jhen i aoil y rcndcmd of tbe best pojwdhir cooatitmioa 
pwti, ia fertility may be oooiblcrcd aa 
parmancudy eatablnihed. It becomca caphtE of attracting n very Luge portion 
^ragetablc nour^m^nt Irnm the aioic^hercp and of poducing Xu etopa with 
^ paratiyeiy Ltuc la^ur and expenaer Frer the mode of pmceedmg* and the 
^tniniEnta r^niM in mating Bmdytital exprimcola on sotUp wa can refer 
the reader to the before-mmuoned work of the Late Htuitrioua cherniit: nexy 
BTcaiBifi^onBAUm on this anhject wiH, however, be found in l^r. Ur«‘* ei^ 
CcUont if But tn tJlOlfi whofiE bustnCH It may he to 

pnttLLB tnii ni-art Impitant of rtudie^ in all iti intereating detaQi, wa atron^y 

TeMmmcnd tha pern^ of the article* A nxicpLTi M, In the 

which form together an ehlhtffatii campendhim qf iha best 
Worka w tha HuhjenL in the Eitwbah UltgUagCj enriched throughout bj tJns judi- 
CMU* oWrvatioas qf ita leamd e^Lofa. ^ ^ 

AJ GREMOl^ A ncM gtren m charcoal* when in that atale of preparatSnn 
MoSLTtlf which TEnderx it Bt for the admixture if the ether 

»" instnunent lucd 


or 


A[a-pi™r. 




A 111, ATUDafnimic. Fr^nn the nnlU. m compflratjFiaJy 

recent peno<iK liie iuV Wbj Ctmaidered b3 cnc of utut eCemenlB, of whath all 
thinp were componTjdcdj titlil it Wiu geaemJIy Iwld Id he 0.^ mviiiblei ilDporw 
dprablpp and eunple auhatance. Some of tSie sjicients, it is true^ had 
nadnnfl of ltd gruiitating power and of it? eiadticity: uman^t others may be 
mifntiDfled ArlflCotle, who thal a bladder Elled wilJi air Weighs taOTc tlian 
when qcrite aijii Hero also lays^ that thp tlr, in a ^ivoti cavity, may N 

rareHcd by oilLcing out a port of it; butatiU their ideia were eery nnpeiiecr^ 
And their OpITiLuns wero Dhandoaed liy tbidr fDUDwarSj far TOrinuS mliru hypo- 
theeeal^ which they aueinptrd lo ioeotmt ibt the plieuctnenA produced hy the 
urtioh of the atiiH»phere. It wjns not imtiE nei^r the mEddle of the seventeectb 
century, ihjt die real nature and prDp€rties of tlie abaorphere wem uecrttLiiteii 
with pecMlan and eQuHrm-fti by eJc^ritneitL For these diBcovpriea we nme 
preneipflEy indeht^ ta Galilei^ and his pupil 'Tan'iceHl Galfteo taught that 
the air hod weEghh bqL doe? not appear to have applied this idea to expldn 
thiwo prnoamolic phcnomFnii which were then abmidly attributed to an imogi- 
nary prinofnlo of nature, termed a horror of a toiil: but TorTicelU following up 
the prindpTe, sbovredf by luoontmirertible citpcfimeiit, that the rise of Hidda u. 
pnmpfl wBa owin^ to the pressure nf the atmosphere^ nnd liut the height la 
which fluids weald Hae ru woa exactly propoxtiotiafe to thciT weighty 

which Would, in all cases, be exactly equal to a cohmui of Illr nf the Bome bose^ 
and of tl]t? height of ths atmosphere. These great principles wm succeasAdly 
followed up by rjirinus emmeut phlToiopltpr^ and nmoerons important «m- 
cluaifiQs And naeful oppIicAtJon!) of them were the rendt Towards tlie close of 
the niceteentb centu^, the air was ducDirrrd to bc A ccmpou'nd of two goBra, 
to which the aamei of oxygen and UKoto Wtre given, sod thia diaoovtl^^ icrv^ 
« the boaia of the modem syiHem qf chemutiy, whkb has Wn m (ortEle in 
briDLont scieotilc resnlEs. Under the ll^f5dL1^ Cm&KlsTRT and PNEt^iraTiGi 
wilt bs found liifl dctnOTiJttatioiii of the chemical and pbysitoJ pmperties of dio 
atmosphere; we ihall, therefore, in thla place, merely slale what are Ita prin^ 
ctpal eharacteriiticm and tha uaes to whlcu they OTB amde ftihscirient tn many 
process? qf the arta and manu&ciures. Air^ then, is on invixiblq elastic and 
poaderohle gaseous fiiaid, iCa bult and dansity doMnding upon its temperature, 
and the preEsure to whioh it is expo^ied. Under a prewune of 30 incliin of 
mercury^ and dt n temperature of 60“ FiihronhcEl, ita aptjc. grat, Ai aKertoined 
with great catc buJ ocCLirACy by Meaora. Arogo and Bioi^ Is .00122^ water being 
1.000€fip or it h 820 tJmei lighter tlian water | aad if we taie a cubic inch of 
Wflter tQ weigh graini, then IM cubic inchea of air will weigh 3D.B63 

graina, and a enbie foot will weigh 532,36 graiTiXr blariottc ascertained that 
ib hulk ifl iuTersely as thuprcfflire, A doohle preBiuna redudflg a given vqlume 
to half ita bulk. The applL^ility pf this law to air undtr TCry mat presauie, 
hu been quesfcioucdr but not saiiafoctEirEIy disproved ; and for airpractical pin^ 
poses ii may be safely receired; whilst, frun itA simplicity, ii may be refflenir-^ 
Hird with ease and appUed With facility. Au expands by an racrease oi 
tempfraturey the rote of expanoioa is uoi exactly equal Ibr efiuol lucremcntf 
of heat, fani ou an average, tfae Encreott) of bulk ahure 33<^ Fahrenheit il of 
its bnll^ for each dcgrte of heal em the samo icaler The dtpunsion or rare- 
faction of olr is accunipBIllfd by a dccrcaae of its temperature, and in its Condcrl-- 
sotioD or compresHion, It gives out a propotltcinfil nnoiltity nf hcaL Air con Lake 
up and hold in suiuliEUi js portion of water depending upon Lhc temprTAlure. 

AlR-PUMF. An InitriimenE or macbliie for exhausting or rwrefyin^ the 
Atr In dosed vesstk, And very generally employed to illusbratc the propartaes of 
aiTp and tn e^loin the varloua phciluuicaa esmuected with the uneriee of 
pueonLotica. The InTcnlor of the Jih>piimp was Otto Guericke, a magistrate 
of MagdebLLTgh I Ills machuic WdA of fi ruda end EncenVecient atruAuTBp and 
Worked under water, but a dcscriptlm of it having been received by Mr. 
BoyEe, ho, with she osBistonce of Dr, Roek, mlr*Hluced such improvcmenla In 
the cofietmctinn os Id render the machine extremely serTkcable in phllosophkal 
cxpcrim!!!OtA upon the HAture and propcrtlcf of the almDspbcre. Nlimemua 
improvement? have since been made by Hawkshce, Gra^ciondp Smneion, 
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Priqu^ and oihm J Imt iqms eipfcTaUj hj Mr CutlLbertsHii Tiboie ATWsn^^ 
nurdLi Ufs kp j|i to rlnim m porklftiUr naiicc and dfacriptiofi. 



/V- 1 r«|jrMEDti n peripftitfirE view of the wMi ita two 

gHng«« UT^ed iniA ihpir plu . - ^ _ 

eaccpl in caaq nqii|Hii| 
one of them la retdd^ 
df 


prma|MlI 

plftMtp nrhiGh need iiDt, haw^nv he used 
ring the latmoft CLcaclneai j but m counnoii experimedtl, 
Ycd* and a atop^DOck put hi rti place, /jy, S w a Kctitm 



in ^ g I> [t^pTBiHiab Hie faarrd, F the edUir afleather^ G a holkw CfIld- 
dncal yesEBl da cocitaui dl^ Ek idw fin oit-TMld l&Tecdvfi the oa ^rliTdj» dniwn 

-S!? .TT *’’* *^ 5 ? I*'* upwBrii^ iif) 

W^b tliD VDuel M hll Ibe oil la cotheiI btwt with tht Eh alone itw IdIm T 
mto the nO Ttyd Cf c c ii a wir? whi^ ii drivEn upwatdi ftnm iha ho^ hy 
tJie pMWigB of tiM, UT, tad gj nou « (Jus J^u etcaped, Jt lUli dmni again hj 
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Lti own wfdghit the holer pra¥Eiiti iho return i>f the ilr into the 

barrel; nt d are fixed two pletrea of hrasA to keep the win c e to a Trrdad 
pwiitoiit b order thof it ma^ ioeuratel^ shut the hole. H La the piiAm usd, 
bATin^ m nwk on the t^pCT end, end made hntlow tn ncehro b Long wm 
which flueua and ahula the hole L; on the lower end of thia wire ia raewed A 
nut w5iich, by itoppdng m ihe niEmweil part of the hole^ preTenta the^ wii^ 
ff finm Iteing drawn up tno Thk nut and amw ire seen more diidnctly 
in ; toe wire iIiiilEi b II collar of leatherF ehewn in^j. 3 ftnd 5 to the 

ntidd^ piece of ihs pintail- 4 and 5- ore the two inikb ptecea which com-- 

pose the piitotip which li ahewn nHtCre In Ftg- 3; J^r 5 ii m conical piece ^ 
brbfl having o ohouldBr it bottom, y o long hollnw screw ia cut bbont twa-thirib 
of in kngtli^ and the mnnining part of the bolop to wlaioh there ia no ictew, is 
bhont tlin lame diameter w the screwed pert, Euccept a thto plate nt the end, 
where tlie diameter of the hole ii juit equal to that of toe wice^ o. T^t poii 
of the insde nf toe brosi in wmeh no screw iai cul, li hBed with oded 



leilhcrh having hnlei in them, thnmgh wliich the wire con ali^ anffly a ihmt 
extentnl sc«w^ woAtog to the totemal ocrew^ and i washer with hoJea to them, 
tbnmgh wliicb the wire § paosest oerve to compreaa t^ lelthen. a a 3 
and 4 ii the oatside of the piatnu, ton inside at which ii tom^ so oo exantSy to 
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fit the eutaidc of Fa/- S; tb, 3, ate nmnd Irathcta, aboiu 60 in bumhei 
of the ume dJamctei as the barrel C D, and har]a|' Lalea in the ecsIte iq 
feeeiVB a a ; a cueulnr plate, ot araahor, t e, /7p. 3, Ji pluied otw the lenthisr, 
and a nut 4 4, upon # terew cat epac the upper cad nT q sertES to cninpreu 
tliEin. The pietDb n>d H ii wmwed into the nuddlE piece of the piston, 5, 
and when dmini upwni^ it wiR cuum Fijf. S te abut cloae into Fig. 4, nod 
dnvB nut the air above lE j but when ptlalled dawn it will CTpen as u the 
ahnulder on the rod will allow, and pennit the air to paea helwcen Iigi, S nnil 
4, HnT-^g thni deeurifaed at leige the aei'erjd part* of tins machine, wo proceed 
te eaplam the prncem of larabcdon, winch is mrried on in the feUowaig mnn- 
I^;—Conceive the piston to he at tiw bottom of the barrel, the innde^ which 
contalita comtiltm oir^ Ifow when the rod U drawn u[n the Upper part of the 
initUQ tbcb foot ID the horrel, till tlic congeal pElrt connected willi the rod shigta 
the enni^ hole and ite simulder applies clnae to its botlunu Tlie putoQ bemg 
giOW shut, the whole ia drawn np by the rtek-wmb driving the air hefote it 
throo^ tho aperture, into the oil Teasel et r, and out bito the nlmospbcie by the 

1“ “» t<>P bjp of the barrel, and Uto wire a 
wHi stuDd nearly as shewn in the figure, just rnised from tho hole L, where it 
IB provetilcd (hiiq nsiiig higher by the nut O. Ihitiug thU motion, the air will 
cBpand m Wic receiver, attd come ntijflg the bent tofae into the bilrel- bv 
^ meene twnrl wiil ogaln GRed with air, which, as the pirtOU rises, 
^1 M rarefied m the fMpoitioin of the capacity of the rcoeiver, pines, and 
banvl together, to that of the latter alone. When the jnston te moved dowgi 
again by Hk TACIt-work, it will force the oonica! part. Kg. S, out of the hoilow 
oa far as the shoulders a a. Fig. 3 will r«*t on a a, Fm 4. which 
wiD utfn be M fkr opeii as in pemiTt iIib bji tc pass fiiee^ly t]iroug)i It^ while aI 
tte E^e tiMfl the end of gg is forced i^nst the top of the hole, and, by 
stuittog, preventa any air from retnnitug into the leceiTer; dins the piston 
biovlna downwards snffem the nit- to pam out between the eides of Fto*. 4 and 5, 
^d whim ii ie at the battom of tho bacrel, it wiD ImTe the column of air above 
It, and, cuniMimnlly, when drawn up^ it will shut and drive cut the mr. and bv 
^nins the Me at L, will at the same time give a free pMange to more 1 ^ 
from tb« reecivuT. This process bung continued, the oil of the receiver will 
be rarofied as far u im ea^galve pewerv w3l nemit, foe in thil machine Ihero 
afe Uo VidvBS to be fbteed open by the elesbdty of the air in the treeiver 
which at last it » unable to elect; there ie, therefore, nothing to prevent the 
air from eaptmding to lU Utmost di^pee, which ii the irecnliar exccllencv of 
Ukli^ culiFtnucbon. 

ytheu^ the machine just described ie equally adopted for candenjlng air 
“ . •'1' mtittly cannecting the bent pipe with the oil veisd JL 

mstc^ of the lower part of the pump, yet os the former gpeFatlou teldom 
rcqmm tho Boi^ delicacy of process, it U iWqiicntly efTccled bv e eimciler 
rnechme teri^ a ccmdensitig qninge. The Ibllowing dEscriptiira’wRl rive on 
Idea of the urduiiLry constnietgon of this inatrumeut, o Is a cvlindiicul tnhc of 



small Ji^t^, opn at one eigo. the ether rad perWed with m very small hole 
Atof to » ^«ry small Minder. A atrip of^dder, 

S -uTi. rL {}'■’ a 9n extema] «3ew, to attach it to the -- 

A« ^ I»»ton moving afr-iight iu a' A 

the pgaton red serawmgmto c; this rod it perim^ with a Khofe throughaw 
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itn the Sower end of the huk hiavittg a TIiStc t, 5^Io^U^■ to tho thIta £ m 

Um ^yfijider, nnd opniilk^ into tht cjlinder^ To the upper end of tho^ rod im 
fixed a handtr. g U Ute neck of the TeegiTATp liaTio^ h llultdW ierew fitting iht 
BOlid iortw on the end of the cylinilcrr Now when the pi^tnn u drawn DJ» 8 
void U below ll^ and tht tJtLemfl] IJr ruihln^ Ihe pec&radon of tho 

puLon roih Opens like iiHLlve fi. and fiHa the cylindeT'. Oil pudblUK down 

the piitoii, the valve e EdoseH; iJie air being ootopresfled Into Im rpaoa, peaaee 
on the voive ahuta it, and none tBeaping ihronfh the pist^Hl^ it la gradually 
condeoEcd ofl the puton descends tilt it opens the ^tdvn end k added to tSiO 
air oireody accumulated in y. We may thua fbtee into the Tcwel fmy q^uontity 
of ah- consistent with Its fftocrifth; and if-the receiver be fnnuBhed with a atop- 
ceck, tlie cock may be turiied, and iha receivar be detached fmtn the aj-riiige^ 
and thui be in a itote to be transfE^rred to any Other purpose retpiu^d. In oil 
CXkoee where EcmaiderEibla fcjJtSo U rcejnllfd, find* CMU^EUthr^ a great conden- 
aatioD of oItj it will ho wqntaite (O have the candEnamg flynuge of amall bore, 
pethape Hot exceeding half an inch diofnEtcr, oLbem1» the foTce rrquioite m 
produce the compreBoion will become eo great, that the epeniEnr will not be able 
tn work the iiiaeliiup 3 for oa the prcHEtre each e^iultb inch n about 

15 Iho. for Each eddidood vol lime of ak forced mto tha rteoiTerj and J i Iba upon 
each cbTular ff the oyringB he of 1 inch dlamel^rp It well req;iilru a force 
of ISOlbf- to condensB ton volmneE of ait into the borrelp wbEreoi with A holf- 
inch bore it wonld only rEquke 30 Hm. 

We insert Lha robowing descTipdon of an ^|iniinp on account of its ejcb^me 
oimpliidty. It ia the InTcntiDn of Mr. W. liitohie, and has no orlKicial valves^ 
whloh^ U commonly cnmtnictcdi arc very liable m be deranged^ and the rtpaln 
ore oitonded vriLb coniliicrmblc trouble and expeuBE. The tnoebide consiaU of 
B barrel abut oi the lower end, and hav^g 8 ittildl 
mperturo at ftrf CFixag a free cummunicaUori with the 

receiver at /; the pbloti Is folid, jmd ituircii lu tlie 
Eiflual way.^ The p1ab>n red wurka i u b small StufilTig-box at 

aa as 10 render It completely air tight* Thera Is a nnall 
aperture ai Cs in tho top of the hnrrelp to ailuw the air to 
mako its eicape when iLcpistOfl U raiseiL The air^putnp 
may ha wntied m the umid way* or hy llic method of 
continued mutiuik In cemmencing Hee exhaustion of the 
receiver, the pklOD la a-uppoied to be below the onudl 
apefUitre at c« TSiib piaton Ib thru mticdi and thn air 
whicJi pccupied the barrel la forced out through the 
apertnre at e. The point of flUe of tike filrgera IB applied 
lion in the same monutr m m pfa^'inp 


T 




r 


d 


to the perTotation in the some monutr m in pfa}'ing 
the German fluls^ The air coaily paeMt hy the Arwr 
which, when the piB-toii begins to descend* vhutB the 
opening, olid completely prevent! the entmiaM of the 
extern^ aiVi The piston is again forced down below 
the opening c, the air in iho fcceher ruaheB into tho —— 
hoTTcl, amf it again expelled hy Hie baCeUilbig pbloti. bince the air in tha 
femver has no valve In upcn by iu elasticity, it ia nhvinoa that there it no limit 
to the degree of eihvjiftkHi, m in the cotnmon Miatnictton. t^or & long time 
the UH ^ the air-pump woa confined to the purpnaea of phiSoanphtcal eiperi- 
mein 1 the flril application of it to m-cchiiniciJ purpMca wiu made by BnlLon 
nnd Watt, m their etcurn engines* where it is uaed for drawing oiT the air 
cxtiicaEed from water by boiling, oa ab» tha water usad Ibr condenaing the 
flleom : and abomt twenty yeora ago* the llon- E. Howard avofling himiolf of ft 
wElL-knDwu ptlnciplr, lliat Hqutdi Miter mto ehonitiDn at a much lower degree 
nf temperature in viciio^ than when under the prettfurD of the almonherer 
intnutiiccd a mwt importmit improvement in the process of ti^gar refinmg, by 
caaccntrotLng the lyrup In clove veoBelS] in which a ncuqm u MoiDtainm hy 
meaiLB of on Air-pump; and sohscquently, McaBtS% Altcn & Cn^ of PlnLigh Cour^ 
have odoplcd the nrincEpite in preparing the more delicato mediciliid extiocl^ 
A patcitt hai aiio been taltEn out for more fpeedily tanning leithci, by rnchHing 
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ilu* ikiiu In hoxt^ uui ektiJui«LEti? the air fmm The iijipfr nzrfm of the 
mhl\vl the IE>wer iur&» ii moftH lo the toniuni^ lii[i]Qfp which k /breed bihi 
the p™ by the prtMitre nf die atinoj||ihe!re. Bt. Church, of Eimungh^ eha 
lui A piteot for uztprovetiiiniti m castini^ mrtAijir whlcli Eoneltb Lti enhniutiDff 
the air frwn the mbul^; upd paletiti ^re hem tahm oat for du^Eadon in 
TAcqaip ad of whith appJicoitinfa of tliS Air-pump ve pr0|^e to expSulu fn detail 
when We come to trtAt of the abqve-iunim DijmuJbEltE7iT!g procesaef, 

Iti the detAfiptiaik of CtithlnrtHn b air^ump It wbm etated ihul it woi eouiillj 
applicable to the eandemiUioo of air, u to iH rKhitlitinn. We umr piwnt In 
OUT i¥ad£!ra a coodrunuj^ air-pump of a direnent dirtimiptmi^ wlimh ii the 
iuveutiEHi of the late Mr. D. GordaUi of the Poitahk Gu A'^arho, where it tfm 
U« d far EompreiAtFif the gaa into tlw podiahle gaa-holdefl, and wiii ho found 
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with the pStmger o ■£ lU lewcfit immer?iacit «r dDWfl'flLrnke, ** it ii 
At ihu moniEiit af limo fllfLiry part of ths ^-phtm It completciT fillad Wllb Uid 
ftuiii it ci>Tita™ tu the entire ejdiimoQ cif ntiTH>!jphjfric BiTp ihe deewlj ■badDirfed 
pwt c Iwiiig water, and the lifter tint, qtilctailrer. It will thejafcire be ^aaiJy 
eoacGivnl mat when the plungi^X b willidran'ti by tlie qp-atntkep aJl 
ipDCc cr vac 1 lu^l^ ci^U-il to tbs xufaic odinca^nirtit^Eent of the plunger, wiU be left 
m the fjpban j and ea mEreuiV Ii a tutich heoviiir be4y llian W^tETt the bilKr 
b punbed Up bj the farmers follnwa tJje plunscr lU it asceisdi Tbc meTcuT^Tj 
C{>llfe4|lief3t])\ imlta Wluw ila prawnt levcL 'Vllicb omaeo the iucdon Talre “ t 
tu ffpepp End lo let m a valuma of gW lit the anlinary prtMurei whieb ttdWi 
from a. ^aeotn^t^p m- f^oi-liitKlileT', cbrnugh the [dpn /. At the dwWlMtrote uf 
the piuPlgeTt the 1 ^ W then comprewied nJid forced mrolj^b the disuliiifge 
(which opens imly ouLwnrd) itito Uio ntpe wblch lefld» (a a strang r^apient 
into whieb tbft gaa h catldeTWed- The aetbn of ibe pniupi continiic^ 

the compresahm of the gaa ia oHccted td wJjJHevci de^c maj bo tequlredp 
provided the power of the |rns chgiTier *rther ftist inoveTi be adr^uale. In 
the Portable CiM IVoits aboVe-meniioned, there W«e recently nine pumps in 
operatism p worked by a \ Quhtnae EQgino, I'he ni^uicfciiTver and water ore poured 
iulo the eyphoti by'meani of ibu haHiD and perfomtiou at i, the aportute at h 
being opened Eo aJlnw the lif to twap; the aptiiture it ia neit umde p^Tfecil^ 
tight by a plu|^, wtich ii screwed into thf orMce, during which tjnaetbs wnleT li 
EonliDually being pmiod in at ^ to c^pel the air completely^ and fill up every 
Ctovioe with the fluid ; snoEbar pJlJg if then scrowcd into the orifice iX f, wi^ 
the water above i% After thl», th* fint doWll-^trwke of the iiltinger eipcb the 
ermnspberio tk on tbo sltrfjice of the mercllTy^ m tho short leg of thy syphoop 
and Ibe pnnsp la then ready to peHbirin ttte o^h of alteriiateJv drawwig m the 
gaa from the gaa-holderp and djinpressing it into the p^ahle limpa, ihe gas 
lent DLit by the company tl compreayed Into ^ of it« od^n^ Tidumer 

AlU-GuN. A nmchinc in nifhkii higMy-ciHnpreaMd lir W iubatitutrd Wr 
Ifunpowdcr 10 expel the bnlli which will l)e prajccted. foirwerd^witli ^ 

fese velvd^, scconling to the rtate nf wniennHiOD. and thewlilgbt of the h<^v 
nrujgcleil. Tht effect wili, llrtfffiite, ha liinlldT (□ that of a gun chaargrf WlUl 
euttpowder, JurinfUaiEd gunpowder ia nothing mura flioU air t'CTJ jfraatW COIH 
dcued, w tlwt the two (ortea are ctuwily auniJiir. ITie eloiiici^ ot WW ““ 
geccTBtcd by the inflankiuatiini oF gunpowder bai bwn Htimoted by Mr* Romni 
aa equal to about 1009 timeetlnil of eoinmnn air; it would thctet«rob« reql^ltc 
tc cobdenw air into Oiie^lhouaandtb part of ill original bulk topodnra thu df^tB 
«f gunpowder. Thete ia, however, tliia imfmrtant conaitUiaiiini to he attended 
in, .i. tt..t the TElocHiei with which bulla are impelUd are direclly propo^ut^ 
to thr aqunre root of the ftrees ^ ao that if llw air in an air^ be cundenMd 
<mlv ten tiniea, the eelocity will be equal to i of ihat oriaLdg ftwn f^pOW^rj 
if rn.i'd..Ti«A twenty timrt. the Tctocity would be * that of gnnpt«»d«t ond ao 
on. Air^na, howCYrt, prfqecl theSi WlU with It mwli greater Veloctty than tliat 
■Migned ahore, and for thia reaetm, dal, aa the rerermir ot magaaiue of «o^ 
denard ait k eonunCnly very Urge in prupurtion In tbl lu.be which conUnw tha 
ball, iti decaitr io reiy iiale alined by paaaln^ through that narrow tuba, and 
coniequenlly file ball ia (Uged all the way hy nearly the aoine Ibree ta at the 
first ; whercaa da aloide fluid oriollig from infiamed gunpowder a but 

eery . m.vH indead in peoportioB to lha lube M barrel of the anil IlwrefoM 
by dikitiig into a cotopwatively largo apftce aa it urge! the ball along the l^*lt 
iA foree BimiptirdonaEy weakened, anJUalwnyaMUltaeand lewoo^ bj^iu 
the lube. HeuEeit hoppeni, that air isondenBed only ten bmea into o pretty laree 
reoeiTer, will project iu ball witli o rchicity Uitlc inferior to that or^nowilar. 
Having thua ex^hied the principle of die uiachtne, we ahall piu^d to deaertne 
the cciiiatruEtiiifl uf one i that by jrortin ia perliapi die beri^, and U aa fo^own ;™ 
It EOnaiata of a lock, itock, hoitel, tamrud, Sf C. of atHJUt the MM Aud weight of 
A eotniuito fowUitc-piece. Under the lock at it la larewed wA A hollow wp^r 
bidi <1 perfectly ai ('tight. Tiiia ball U fi^y cha^ with condenaed air, by 
ineana of the aitipge B, prcvioitl to in being appiiEj !o the tube at b. Being 
charged and acrew^ OD as above Itatsd, if a buikt be ntwmed down ia th# 
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&iid Olq a be Xhu pm m b wiJl^ by thfl uprb^-WDrk m the 

IC»Ck, fiQFtlQ]^ Stilte ftUL ihfCl' ttlP hll]l, Alkd ihcnce bv plmlilnH it iil rirt^ nly n 
wllhm It will let mit ft pjrtiiJil of the cwiJtciBil ftw, vbVeb, ni»W Lbrnitek 
theipiSrtiiM in the lock, irilj nci forcibly Hgedusl the bdlp Ltopalling it to £e 



difftuue q£ 00 or 70 yMirk nr lurthcT, if the air he stfottdy cmtinrfttEid At 
flrejy iicliftigE only a portiiiii of tbii nar eicdpoB &oin die twill; theref^wrop by 
re-cockmg tins piece onetheir may be lEiadc^ wblcti uiwy bo rEpeatod 

for ft amii^r of fitnpa propOTtinned to Ibio riie nf tht balk Tha nir In tbc 
copper bnll it candeitHfl by the tyringii B in the foliowana mmuicr. The hall 
U KTPwed <lilite clnae on tbo top of tbo wyria^^^ Rt tlie ftim of ibe Bleffknrjin ted 
^ atout ruigi tlmm^h which fHaacS Vrw.- tod kf Upon tllli rad the fetc 

.™nl4 be llrmlT iet; then thn bfOidt rth lo be applieil (o the two bftUiilEi i ? 

baiTel of iho ayrin^, wbirtj, by nmrin^ tllr lurtrJ B 
^odik np and down an tbe rod tbo biir ir will b« 5 cini^ charged with cnti- 
dMtBO air, and ^e progncEE of cu&dcnBftdon may be natimnted by the IncreABin? 
diflicurjy m fcrcinp down tie syringe At th« «id of tlio rod jfr a ntiiolly a 
BC|4Jfcre Inde, that Ine rod Itiay apire at a key for oiLacbin^g lbs ball la either the 
or lyrin^ 111 ibe iniide of die ball i« kittd n voItb imd BprJngp wbfeb 
girta way to Uib admissjolii of the sir, but i^n its emUkistl^ enmea cIum ixp tn 
the oridcEp ihuttilig out d&e Ofttmnftl air. The pkton rod WiWrtg ut^eht By ft 
enlbu- of Icolher on It, b the bftrrel B; ifc ia therefore ob^ionj that wbi'n she 

' ^Pp ** ^ ^ i when it h pnihcd dipwit 

ri win ha¥e m other wfty to pnaa fiom tho prfi^uro of tbe patou bnl into the 
ball V 4l the inp. The bairwl btiUL^ drawn iif^ ihc operalian ii repeatadp until 
ibc cftpdcnsfllian IB bo g™£ os to rasial the AcljOd of thB piRtQU. Tf bit be Tftv 
eiiddcnly comprcEBed into n amall cnintiftflH, the he^l given nut ia n mtiMicleraS 
aa to be m^cieht to Ignite mUfttninftblc fflibtftancEi 'Hhh ducoveiy wna ijiade 
Midenlnllyp by aPmneh loldier* who, in bii muskpl with wadduin 

iMtencd to Ihe ramrtHh fuuud, *Ber ebnutiag dio nunrod vuddenW dawti the 
Pitce, Ibftt the wadding had ignitoiL The fact he cmmuimlraled to lbs Naiicmjd 
InBUtide, ftTid Tewflled the eKperimimt in ibeir peience. Tlui propem 
been turned to odvantage in jui appoiutoa dendUnoaiad. **An 
Light cMwijutUHi ia i TridWiig 

M^trly fitted and irortiid in a c]^iiiid«r, by the luddcD itn)]i« of 

af mi eontHinEd in the oj li^det hciotec « ± 

luifimont tmu to fi« to a of the dJJ 

A Itotant tTBE elio lakon out in 18^ hy Mr KawZrel. ,7n U ^ 

«.c!n.«d m the rtoet EHtbo hrwoh. whieh li.. » elaitHS**; 
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vftl™. 'rtf iitrioii '» r«r«d htttk, by of a 

nrrinj;. JMid upon being Telujited, it impelled ful^Tiid “,'**,*’‘*. 

ns to cL« ibe Sir tuffoTn il to pTC out its ettlonc in tbe state of 
Ecr fi InS ieitUTO in lU* brfeel, ^bklt T»bs% ibs vslve, eotert ihs 
bsm*!, nnd instantly ifmilcs ihe clutftfe of powder. , . 

AIR-PIlESSURE engines. Sn^nnea m ^^hioh ibn drfferencf of p1^*- 
nre nf oir 'jf dilTiWcnt dEiuitSes is ctijlilojci! #a n mnljee force. From 1^ 
Strew* liBEtaas^ "'^'^nity of nir, it Lm been ^£7, 

it III a meSiam foT tninMnitting motion to nooitibery ■* a. cunmdenibts Siat^C 
ftnm Ibi prim* mOTOt, Athoopt Hie fcit wbo ottemptrd tl>« U tbe C^e* 
lira ted Papin, wbo invoiltefl the rtcelrnTil safirij'-tidvft He 

W^or t^eiJmprata H« »ir in a eylit^Je^r tltrtugh lha medium of an 
hL tttiujn' Ulldbc connected Ibis cylinder to another, at the mflaitli of a minn 
n^nll a diitani V nieima of a pipe ^ llmt lenglb, i n the second cylinder wa* 
nnothcr niltota the rod of wlilcll was intended to wort 0 aat of piim^i but 
contrary tac^tafina, tha coniFW«'*Tl of the air In the first cvlindCT 
no mSLcnt^ the piitan of the lec^iL Papoi 

lirino Ui Mhemc into me in EaijHimd, but did flOt succeed, ^cmiir^, hOW^ 
^arfhe erected giaal iiiaeljilies in AuTcrpie and VFwIp^Eis for 
Slncfc tnit ID far bring effecEro maclnnp, ibcV woniti 
move He oltribuksl the Mure to the quonlilj of wr !n liie pipe, ^ 

Sriondrtied before it cim condeni* tl,e air in tiie rrmotc ayindw: b« iber^ 

^ *4 ■ 1 -1 j ii,_ nf tHlfl Tiitip Bisd inPi'fl^ his V-H-tpr tKluinit 

rtaad“™S,t!rmc fad nVd^h. l. t^e Immense Vlloei^ o itb which 

tht of'lieat air^ta Sifoth ak pmrible. itwimld liardly blow nut a condie 
Th^lbn™ WM aisihod to Ihafanpoiribilitj of niniiug tlir ^'P« V 

rhovE ten minutes elamed after the aelian ef the jaatoti in the he! i.Wi, Urfort 
th^ kail wind could bTjiCTceiVcd at end P'P*’- 

1-1 nij mrald'cil n.1 ilint thi! 1IItE fV i'll WQUld Tint flecondaL Txie HiEfgain,g 

SSiStS aS Skill ftom Hr. nob-m.u.1’. X,filial i^htl^ojAg, art /bicmoch^ 
mill an^lrtnaliott w "f eiiriom plumomrfioii; but on 

S it* oSt. uc mnil it; blit ibc foDewLlig ramtirk., wbich oiwardd m 

1 l?rmSln Jmi^^al. are de^rriog of imtl«. "IT we t^a a 

and ealLidale the trtiitanee of Air moving liirOU|h pifw* nccimhlig ta ^ 

SwkdBiul prioeipleA wis sball And nothiiig m^anuat m 

It wtu be fnW thatif tiio bJow-plpo ii i m diameter, and oftli n 

mnc lonm the ri^ at one end mUit ba kept cemtiuilly Kfidcined hy 0 prK- 
lurv cqitt! to Si etuionphercs to Jirodluse a veloeiiy of 12ft feet per second . 
and irt this vi toehjr gli^ only 2301 g.yiltma per mui^le. only 
nuanlilv u.lhI in ifia fuitmeee ef Europe: a hlari faniacc tiiiTa espeli r-d 
jSerofoir pjr minnte. {AfeeiE rf. Vol. VIH. p^7840 if we e^eukta 
the velocity of W^r iasuine from a pipe a mde leU* ap| d >" dlOULCtar, 

Side* rWibet head and fttil, to be 1 fool per siwimL “= eqjud Tci^tirt 

KC ^ (tencrated in nil Buid* by ent^ _ril riber e,renmstenc« 

beinz Mini it wit follow tbit n J-foOt head of air, or ^ of a hfnd of J fret of 
wata^^lll jTBnctnte iu nir a yelodty of 1 foot per accoud m ft taiw 3 ineJiM m 
diamr'ter and ft mile lung- Ajfsin, it ll known both fruW tbcoiy and CXpenment. 
til lit the beadi of premn: gencniting velorillBa in Hmds, are ^ J 
tlie vriiieitia* i now the aquaro of I ll I, and tlio equata of U'? ^ ‘'"X 

r^lbfw Of pri^^ due to tita vricrity of" 128 frTr,.it ubtSmed by tha 
fXwtsF“P"tfok « 1 = 16384 It fr; UMSe, ami this number 
aOO, gives irfdi emifti to a f-J rimoaplirtei, 

,e iulvpflW this vSncilj doubled, or 35C feet a avwnd, HI onlrt to ^ 

enungbV A bliiil filtnace, the bend of preasmt ituni be Tmir time* as great, or 
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upwtknli of SI mtnunplic^rrk T\m wmiid rEqiiira a mulLdat of 3iSG htow 
pr/wer, ppovtdod a Vi-ow am mrrk ei^t Is^oiixt a i\Ay, txlfttii' 1^0 Ibft. ^DD f^E 
pdr mimitB. Nocrithsumdinj^ tile rHilure of both ur the plAnft of Popld, and 
Iho plitmible Djglun^lib ■snil-Ut dim JiibE quoted, ih^y bc^ji tvoi^filty 

Terired in thk ecHititrv- SkeelueI W’rigliL kiu LuLeh unt a pioirpt f^isr Irani' * 

mltliil^ power to iiiBekinfny mOadd cf OHlilollied air ^ Inti We hara not heard 
uf any ereetiDCii on. thi prmolpU. Mr^ however^ lib« taken ant 

pfltrnb tar effiKtin^ the «mfl object bj die raxeSLcdon of ftir by m ttir-puinp, 
ottd ha# establiabed Kvefnl maolilnnttpatl tbli priiKiplc^ tbn SEEceetafuI opemtlfOt 
of which ksit'M oo doLibl lIuiI lite fuHurc of Pypm liiuHt Imvc arliiCn fbam aome 
Hefeotiye amingofJieut?v ttikpetfecS wwknmnAtLip. We have ictecLcd a few af 

Ulaie tnochinm to which hir* Hogue oonjideiv tbn prio^ipic M peculLody 
BpplicAbie. Tho &n\ of tbeae which we okiolL deHcrtbc, Ik u crane rilfld^ 
into lofty wiirahoum; but pfvvbiu to iliowing tbc ncttuil arriuij^ement 
of the msidiiitBry, we ihlU explAio the pcinciple by miMmi of die &ccanipuiyin^ 
t'lgTWe, 

Air^PnuMn A. 


























AIR-PIIESSUUE 


a TEprwenb an ud# of o warrhoun; b □ ^Imdsr truly borud, wd W 
tlcatl? to tie Trtill; e n putoti fittinff ttLT4lglTt m tirt uima , , 

peaded fra in a rope <ir ehniu pwaing ever tilt Jib » loud ® 

tl^rape; d a dellWe-bartflbWl air^p-jnip wutked by tbf two 
be tiu^d br hand or btf utaBini e 4 of commnni«i[Jott batWMn tbu all^ 

i^andX and fltUd wit^a cock/. Now if the W ^jet « 

n^on ibe air m the cyllndEi will heeuine more and more twefied, and tba 
preMlire of the eatonial wr wilt «t length « 
to sauee tti» piatoU to deiccnd, and, ooltiequentlv. toniwe 

would be an «WMdij3j»ly incnfltffllent fontv; ibr llw maclline, ra It* powi^ 
™ld c“ wUbin fcn' nareow limit, by the larTjJ^ cylmdor. whiA 

canid be eonitrtietedi bitl in tie aMelhmt wMEementa of Mr. 
wo now pTDCcrd to drtrttibe, it wtU be nean that any load, bowciW m*? 

be mbed to any rniuired beigbL Itl the aubjoincd engravittg o repfeaenta a 
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lijUiidftP vSbratbs upoil one whscli tuJ paste^M 

ta ibn top Mid Vittoai of llie cfijudET j fi plEtoJi rtid connErd^ to the crunk ! 
d ef guide rc»dfft ^ ftxii of tbc crork, driving / a loolbcd wbeel on ihe 

axiB of ihe ilriiio gf ^ TmlTc-boK^ fn whieb the b&llpw gndgwn iiftli* sijrliti' 
der tirma^ Mndt aSmitlEtig the BtjncHpliFrG to preM upon oio aide of the purott 
wbUattUc wria dT^Trti ftOrtl the nppavittc lideh;^ no Wotknl by a tlea^- 

cngioc ^ it the ipiUtnet for ceveteiog cird n^gukCiDg die motaoDW of ILer tiurcbLD? ■ 

} pipt tif ^ ttir-punip; M fl^'-wbceli 



Tiro ntjov-e Egqre rcprescinta n Eiirin| 


flgiire ] _ 

the firCDirrj tb&j iuppc»ed to form one of n rtuige rnini-d a dpck lu^ ^in. 
A h a EiuITow ra^t-TTcm poit* tlptUj irliJcTi the Ctano hmiss Hfid ra Emdy rrattiKlded 
in inasrmTyj frnni ibe upper cOd ploccedi e pip* B toniiin^ filr-l^pJif in a 
aenjfing'box, and cntuTnunicarnig with a eyVrniicr tf by menna of a iVam 
epek e Hle cjiinder Tibrnti^ mwti i ’ ' ' - . - - 

hullDfr ihff Wic IcBditig to I 


rin^Tomjd'cTBnE, npon tiro laroe pnncLptrH bs 
to f on " . . . . - 


llstw-wjiy 

i gttdgcoiut in one of wisJeh ete fonned two 
itro (op, and tlieodier to thebmiom, of tha 



edhs _ _ ^ ^ 

Iwlow its ]ifaton of Ihe ^bTfltin^ cjllniW, vrliilrt ths* 

tllB mrpnilie indc uf iIie piitonj t1i« fnnlinn af ifie Utter Icirai the 

«wnt £ ETiS i3ie piiteti i, trhJcTj driTsi the wheel £ fUe,] uiitm the uu uf tJio 
«^D i^ttel 4 and lliua T11M« tJic loBct r m jj a ftv-wiberl, ty meun of which 
itie nwipracatiTiB motlwi rf Ihu pyUtiJer unpaitt * rofiiSaiv octuth k* tbe er^i 
























a S Eh the hiuncncT tummg A fuknim at i; c ihe mTil ; d a cylmdur^ 
iU Ojk^l iiiiniwl]lltt]y over t±LE biUiimer ? e the jnstoiL Kffl nected with tJie hamiistT 
the bur/, nlirl thf ilin^ A A eMc Talvt, WCirked by the leFcr wMch U 
sEmck by a pin on Lhc bar/ when tha piston amTci at the tup of the cyTind^p 
wbich (lirpTEsiM itii; valve ao ai to ihut^ off the cnnitnuilhraeion with thn 

R , anil admit the ntmcifplicre, permittaDg ihfl hamnipr and piEtoti tu ftJl 
itir own wrigljt ToWrtrJa the doac of the d^Hcent, the hamaiQt, by meiml 
of a. line AttA^hwi to it nnd to the Lver 4 n^reraa ihp pdiltinn of the leycr / 
and of the aliilc-ralvT-, thus reHipening ths commuiiietition betwoEn the cyliadei 
BJid Bir-punip. k ii the pl[i« leadm^ finni the cylindeT tn dia air-puinpp and m 
a EQtflt jhtutfni; olTthe eommimieBtion with the nie-pump wh€ll the bammer 
b not a± work ; tin ipannen for opeutii|? and ahlittin^ the cock, 

^HMrotPC T’nmf/wrf.—In the year the infeniaui Sir. Jehu VaUftllce, 
of Bnghtfuir took out a palcnt fut It mode of employing the nalond preasnro of 
lIiE atmOSpherE^ Drp«Tatiti*U|>on a partial vacunm, for the piirposo of trnniportinff 
™™irn and iroada With eitnimTiEltAry' rapidity froni pkop lu place. He proved 

ft-bnin, witfidently Ln^ to allow curniwei 
pass thruogh them. A icHes of tb™ cylhaiiEra 
were'to belmitedT tJrteod firoiil town to town, and the jimctiona made 
mSdcntly air-tight to admit of a tarerMtimi of tho air within the tube, hy ihe 
eotninueduftian of powerful exhaiutin^ machinerj’ at one eniL Tlic cajTia^e*, 
which WETH Eo tlfaVrf inside of thts ttibe^ were to Iw of the suni'e cyliudnc^ 
fomir and nearly of the Nine transrersc diltiansina a,« ua tn ctmatitiitE^ m 
piston^ wbieh wm lobE impelled by lh« flir nt'htTig in at om^end of 
the trunk, to the eqnOibrfum, or fill up the tfuunoa Apace mBEbnnically 

produced on the oppoaite nila of the pistana A nsorlel, *ti ^ rttfliincniJy iargo 
■cole to teat the efficacy of the pTjnciplE and mode of aetina, wu wt trp 
an the patenloe'i pmniMfl at BrightOia, and many pHaoni were thin h/mmi 


Aia-rnE3si;iiE e^^gixes. 


The hlat esmuplu wh sheiL give of the appiiciiUcn of ^ M Ti IIiotO i pfttent, la 
' " tilting or powerful lorgO'Euimmer, which a raiMd hy tliD atmasphe^ 

cputi It pSHCtiU connected to the hammer, (tha bit uH tlie oppo^j* Side 
b^mE raTeQi^d hy meiinj of an pir-pump sLtilated nd a di’^^tan-ee^J. and which iiuls, 
by its owu weight. Upon the AdmiMHiou of ihc atmusplierE above the {daton. 
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diTDu^h thc: tube, NalwELbstanding LElu d^mt^naeriltioa of die v^CUtcctneap of 
the pTmciplDn BuOkifrnt BiiWripticiqi were Hot oLiuncd to cam' the plan 
islo eik t uo o L-rEotei- ictde, A nodoo wm very gsjiprally GntEi^ned tkaJ: 
the BCJicpiGi if fcJlalblEi ocold- Hot Im carrieit iiUs pni-cUee Oo ao exlEniivo 



oHmI™ hm, however^ Wn ohviateti hy o novel (LTrongement of mrehenEsm. 
which hu reMnlIj been the aubjcct of a mtent grajitHl to Mr. Henrv Fintiit 
whwe invendou ecusaijiia in tnmitenhi^ the ectieii produced Hpon n paton or 
diaphrAgm, m^lng in the ^leiicr of a tunnEl W tube, to iti eatmorp by tJon* 
nceCinp a. Tebjfle or inacJiiniv {termed the dytuimic traveller,) ailuated wilhin 
tlitf widi B COT or carriage wlduMii* (deEitMniiuited the govf niorj to vMeh 
the troJii of tnutaport cnrriAgea are attaebud. A wcitLing model of tlualnTendon 
It at peaent Itfing cahlhltcil m Wlgmore-itiect, Cavcndiih-t,niHrD: kind a jDinl- 
atIKiL eompnnjp cahlfd Kntional PiiotmjaEic RnJlway Awocietion/^ la In 

pragreM uf foraiHtioc ; Ebe avowed object of itkieh Le to cam the pbin mto 
effict on al] the principal roiidj of the Mnedom. This Eingulur mmio of imniK 
port having dma gained eonsidcxahle ctlchri^p end tlie principle ™n wbicb 
™»acd being eHaoodaJly currect, wo thaJl (nutirilhttltniiinff Uin EncchulicBl 
dLE^tici uppucndy to be rurtnounted) mEroduce b brief dcsmpUon cf the m- 
Vcntion under thli bend, rGsexviiiga in Ore citcnded taneleleratJun cf the lubject 
for tho ^de R^tJ.wA^. The poomnado Hiilwmy adinila of kV end mrthodi of 
applicatJOl], Id cndi of which ELe dkoeni^nt, economy, smd dtitoiLi, vorr t>n 
^ wllrrc eLo traiuil a Vrtv nreat. Bg, M«ini|ile, between UveTWel 

and Maodiepter, A dcrtlhlc line would bo required, the cylindcEH Cif wbicK^ 
pAtentcc BtotBs, flhouid be 30 idEhea In diameEcr, and m mutilded a* to he cf 
die Average UiLckneu of thrs^quarteiw cf bo idcfa ; that i*, [hi? iDwer acmi- 
circumfetunce to bo tbriM-quarlen of an ineli, add eidntgcd into a aeriet of 
iidp tW feet Apart, » m to be 1* inch thick where the rin« occur j sLus 
giving the lower iCTdiHorcdnLfer^cc nji artragB thlcknew of iwven-dchtha of 

'HFI ■ inji Trimeiv i m ^Tri ■■ fcl. i jw-I ■... _ J ^ j. h ^ B ~ 



Im in^BHd to 40 mcLei dinuieter, mid Be of b prcuuttiaaDU] ili^BniTii - 
but trien ilia Bncnmatie ijrtcin i» EombiaHl nfJib a eDmuien TailiDsd liwt it 
LiM between lie DTdiiiiiiy a mudiuin for treoatiiiniiig moliee jxmer m' 

cajllMEB rnimnvg m the Lun^ rosJUIrr on nlli fiied upon LTnski, ibe erliadcr 
hajmg to eniiain the weight ot oolion of thr Joedrd cafTboie. mav be 

If^ 9tt ITIJvTiDA J^I MVN-i lali pw I 1- j h. f i -h 1 ^ " V 



paiL, hr ronetdrjn to fuJ, edrqiwie. 'rko length of (he pnemnatio tole 
Wfll ^ to the W^le length of the railway « cenei to wLEeb ic tnay be 
appll^ and a Bh^ be CMt b portion* of the gtfatr-at length possible, in 
moolh metal modda, eo that llieir iimw *idee ehould be veiy evJjmd tAie, 
and Uiry are to he tonneeted by the ordinnry eortet jouit, /«. I of the 
anneinl wDod-ctita oihibiti a pmpecJive lieuh of a portion uf a line of 
pnetnuiliE taflway, biid down, nhibithig the "gi}¥erjior’'^dn>wSng a iratn of 
camagM along lu The upper bnlf only of lie uir hinntfl o a U itro, the oflier 
bai/ being fmlwdiled m a Bemidtoiibij- trenth •, on the edgaa of which trench 
led™, which are coat lo omteidia of the tinmel, in a 
lo^mdinal dweeHM. Ibree Jedga nre abont three Jnehta wide cm thrir tnmer 
flnftera, uni wnetitute the rmlway upon which the whetla A A of the Eoe^nw 
or “^nod thnae of tlii trelii, nin. To esukin the mode adopted of rotn- 
^jcsRing tfar motive Torec gEneralcd in iLo interior of the bwnd to the 
gm^rnr OB tLg ootaidc, wo must refer [ho render (o 2, trhich npriMenU 
> ^ a poiUo,, „r the tuunej; wherehi ft wUJ be that 

? sutrernw, ao ua to dopeud veTticaJly threugh 

a longituduml chase niado in the lop of the tnune), and roaehitig to ie ee^ 


FsrEiicieliive view of the tiindi]! ctilyp vUh thn lowermcwt half imbL'tJdMl id cdtlb \ Lhe central p^rLivn of the figure belni; Lruken 
jkSfKy tu ahow tbe piatjon; iti nttaebciiGOi td the Elynamic travcllerp tviiA tho ovnnextos of tlic Uttei by the iert'cil bar jf td tbe 

gO¥a^^Vl:^r^ on the uutaide, mn im Fiff, ntg. 
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AlH^PaESSURE KNGlNFJi, 








of II it ti iiTUklj |AEtpi]if>d tn » Fpedci ttf eaiTiogr, lJj4± ftom £»f It trelo 

wbicli uperiLl.E?& as a. guLLlc Eiud BtifibliliSg-Jmme the^UtOD OT dia|jiilii^m 

Ct that nH!e[v4s tiu* itDpuJM: of iLi; atuiDtph^re; xht e^tindnig ^vin^ n 
conical iioul rine around iu Mriph?!^ ,. anc foqt wi^E^ and pWel at ioli m^le of 
nlHllit \5^ from md^ce crdia cyliudfr^ ag^imal wLick oUd eh%e cf the cone 
flcU wiili a slight pro-BBUJE cf Lhc oir, lO as to totikirtn tu any flight inct^unlSly of 
thf cyhciAcr. A oicro oacocl cncrtprohcrkiion of th«e tunii^fmoPLU wUi ht afTonled 
by Iho luy oimsti iVy. 3^ vhich fukibiti a tromvCTW Bcction cf the pncununic 


rriilTO^ kti eml «leT 3 (imi of the gnvmori ill cpinn eikiiii and pouliotis alio 
thai^ar v^Eftl of the dy&ftmic tniYtUcr; it£ pciiticn wi^Ji the cylinder; tiat 
g^de rail (catit to xW intcnoT of the cyliodcr) OH which it Txma; and thi? niflon 
in Bia¥BiicD. ^ aa a iaiht cylinder, the Tow^ Hml^ijtiilllfeixnc« of which ia cf 
thlcknPBf than tllE niipcrp to PDnihlB it to iritkrtaiid the greater fircin ehi 
ihil part, to which it la BUbjeeted hy the weight of the cArrEogea rolling upon 
the prdecting ledg^ nt mill bh; oc c ihows the area of the pt^ ftnrci^hcTicd 
by cron haj*5 ^ddd lUy rcilBr conticcting the pistim to the frame of ihe 
dynamic trnTL'llcTp the bind wheel coly If of which can be seen in ihb view. / 
exhibib an et^ riew of the bar ihoit connecti the dynnmic traTcSJof to Uw 
gcveraor y, of which A A aro the running whee1a+ eppnected hy n muibid 
ulctTH. In coTUimicn witk ibt wrticnl arm / are inflexible hraStontal Itrma^ 
ftmm which bjb lurpi-nded by piTOb or TFrdcaJ nxlc^ onti-fficilatl wheeTa I n 
prriplkEtici roll on tbo outer lidee cf the Icngftcdimd iboie, and keep 
the Ti^caliann in the cintre^ k m tc prerent lla tcncLung on eitber 
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Till. .]« diDwi .hm cvf li,c loogitudi'inJ 

tJiroiish urEiwli 1,0 ennneiloi* i. mJs Jioni the iiteriw tc thu esUr:^' rhk 

of the . In onfer that running whee]. nf tli; guvenicr, u weII^iu 

li«e Of the it^ Df aurtEgH []ini it, may be kept mJy itimn Knl^ 

Ime of the pwjee^ rjult, tmd never nth igmujt the ddL of tfe^nnel, 
ann. ^0 projected JtoEn tlienr thtln^ «ttnyinff enti^fricEion t^Leelti, llie 

1 ihelunphttljiLiil ehftte^!| imdeSeed^ 
Ute flange; tin. Jeller ateiitot^tee effi.rrl, n great mtturily egnEnst Upee 

Anil fer the lHiiTo« Et keeping the peripIairiEi of these ujB-frictioTiffhMi 
al^ye ui a^EEt with Ik- chese, vrJ^evrr curvee may be reade in Ik k rof 
rail*ay, thetr turn m -Joe^ and eie nr™Ed inwoni by ETirtiim rnte Ik 

^h, nn El^te neaible padded ehEin, rJleit hy the JiElcnl 4 ,Rlvular™H 
u iitlcJ Ik *hule length of ti.e timnEl, furEoing.EE i I* ere, a continuoile 
In lliE anncicEd tgure, tlin valve nbown in .«lkn eu a peitlcr ecale ^ilh 


ft£- *. 



ilx Ae^LBe! J ia ill place. Tlip fi^M uf cor^J, wifcEEi mt corapreira^^de 
Urt a ^ Ed figrire.fti rrprrtEtilDd 1^? rtie doited Vmn; it ramnindEd wiili q 
tout of frltp flJuJ dm tilt tn|k lie AtLaclkcd ajaiiit*d liiiEid m of Iro]], rcieizihHn& A cdo- 
hBuam &en« of ludgE^apa, tlitjiiicci adjntitiiig of tbe iittncMt nliaLillty to llic 
cord, and nflbrdLng a cnraptnuiiliori tlic cxpanilon or contnuctioo of iht 
indBllJc pmtirtn of iho bond ; the other innterfali of iLn v^vtilBrenrd ora of too 
loft and yleldiji^ n nmtu lo irquira my pitrrEajoQ agaiiut the cliuiiEEE of 
tempemtun^, and ibete an? HdncHrcd over^ or aftlurated oneloaqb malEcr, to 
iceep tUtm «oft and niorfl liiTftJtHpJJy olr^tiglkL Hy leforcticc io /To. ^ it wH* be 
■cen thai tbf pbitoii p^dc4 tiii? dynttHilc trovkdlcr in tbe tHtim-l- and hv 
lEfbrence to %, 1 tt IrAI Im percEiTeJ that tlicTe u a njuiU nhecJ in the CEntr^, 
(wJtli tbo ToJ^ukr cord f paasin^ »vcr iu pcriiilkErr. 
whtto tiim Is another ihtifbr wheel in frane, and a ihird U the fifnd pan 
which conjtandy k«epi tJlC vnlvulir Card in Ltji trough. The ofliev of tjie ctfHire 
wheel ts, LhcjiifOTEv aimpfy to kww couEinUaflj liftin^x out tiir TalTllliir cord ftnm 
Id aeat, ^d ihErehj Ejepow Uio back of the piFton lo Iha full and dirwt acHon 
of the prozdomto obnoripheFE: diB fors wlkerl, hy M pifEsure upon the valvider 
cold, prwrrhkg the piirtial yacuinii cAci<te!l before ifiC and the hind 

wJicef, by Its prestfufe, rratnfiug e]ic Tuli'ular cord in it* pr^^vf-pin auiiione To 
rnahJe the conductor to retard or rir^p die pruj-^jsa of tjjc Vplkiclc at pEeamire, 
the patentee pitvpofiEB to form a calvt- in iLe lawi^r quodriud of the pitttffl, to he 
opened or dosed at pk-aiufe hy mrariB of a lever, or a chain and pliCEe?^, Wiili 
B Tiew to Ikcllltalo tho operurTon of Eranilt, and Enable Varioqi j^ana of'the mme 
lioB nf tfje pnemnatic tifcnnel lo be UHed uilikultHocoiuly, tile pn-tfUtee pmH.i-«i 
lo diride It into Bccticma, (af convenirnt Icogtha, wUidl mat bo dctEriitsiuil by 
tliE lUdoilt tf the operaJiTkg ellgiTU^^) by iutcEceptlng itatJim tcJ vei^ wliich may 
Iw mnda unt^ iu form and con^tmcdoU le the cfFmmOil gae vatvEa 
ftp|k]jrtl to mainii; aUd the connexton Uiny, iu this case aIm, he bjjjiilftr* T he 
potMEdv IlDwevCT. prefcia itatien rolvirt of the nature of VE^rticalEj ^Sdinc 
Jhuttew, mti^p down into dUi hebw the line of die hirind, aa thng admit of 
readier working than the gnu main Tnlvts, Statimuuy eihaustiuE eiisihca or 
oh-puiupa, are tu he pnt m redon hy atiadicd h^coj Ek ihTii eBginea, or oikpr cou^ 
tcnkentfirit mover; CNjaintiuicaiuisi-i hrtwci-ii [lie EalunirtiJig efrgfiic tmd tlie 
punitiinlJc tupoEl to he uirtde by Tm-mw of intend tnhe-^t and. die cimiieiiotifc 
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*re 113 tiif trmilc III the Euuiiii^in nj4inut?r upou ihp h^wur ijdc+ M thk- iliiUltCfl nf 
MbouL 2<Kl 5'i!t from itte atitibn volvi*, and un Uie tkiia of it tlmt li« in 

liir dEiilJifii whiincc llit |ruvcj:iifir, H-illl iU lTii]n of CAmigcC^ U Itl be drwwtL 
Thit ataUiitiA fijr tllv engines inuy he at 3, % ot ihlIls njiartf ncciiniin]; tw i\va 
pcnrifr tli^ cTtg^^e^^ E-kn ca|Hicify uf the puL-Ulliatlc lUMcek ihii di^ree ttf * 

-jinTnjttiiiji EkLM=eB&aiy, tliii uveiffige weight io be LullVfjwli the Tciudty required* 
and t|i< [iisiigbi of iiuy ui-cliiied pliuu tit iunnotiuted. As ths j^iwcr to W 
produced In l*y the prefisure of tlic ELtinoaphere actiug Egnirihi iIif plitgii, in 
ailvauEc yf thp dynnuiic traTEller, hy the nirefiiqiiori wilhin the tubv Wfure it, 
tJie prcsKiire will depend upon lli& df groE of retcfuElion ; QJid tJiHt iniy be toii- 
atOiilLy ttflcii^rljuned by lurlLnii isf bfljnnietert pbfvd fll the ditfbrcul HtatJoEi, 
whitb win indicate the Bp^HTUjidl of the gtiVESTlor and LLa ttWJJI, find cdiulil Ua 
dbitonce from the ^ttttEoflh A bitroiiieicf nluced on the gCrt'^'l'lier, nnd comuiu^ 
uiijjiiuig by n tnmdl iuhn wiili liio Inlfrkjr of die pciuu matle cj lmdyr, and tlitui^h 
the pHton tn ill Furuimi nide, wHJ litewisa intlicftte tbe drgrov of nircfiiction^ 
flud* conAeqoL-ntly, the praHaUTE tJiE |Uflton, ilia BuHicienc? of power lu 

proEHd* Olid dme for moving off. Actiwo being given to tlse cKEHiuiitlnj; 

«U^tli;» flujinfiLtcd with BedJoii of ibe lubfl tbroi^ wliith propolwon ia to 
beetTdcted, the atution valve bidng c!o«d, and the air idrttrttEltd from dial cud 
of tbi" scclloJl of the pnifLiiiiiilic cylifLdLT, mrofwltUjfl wilS take pbiCO iKrougbout 
the wLwiff of tbo iiietudtd atnia^heE« contoIlliMl in die apuce lying between ihe^ 

Atatbll valve iind the pifttotip windi ii attwhed to the dyauJoin iTaveller- The 
iii;irdal voLiuuiii thuj cd«.ted at tbii Mtadun will CtUK IhE includud eoIluiiH of 
tiir to niuv* rapidly tuwardj it j and the mmimbviit otniMphcrH pro^hig upon the 
volvuLor cord, will tend tu aid the nctim of the wei^t of the cord in nmtkbg 
the pueuniatie valve iiiffideEidy cliiee to prevent tha IDgneSfl iJif die Eitemal aii'i 
aud piVj^Erve ihd n^quired degree of TarefacdiH] eD die VW-iium dde uT iha piAlon- 
The Iimncluded AtcnoqihEre itlahlug into the cylinder througli thfi uperliifB ill 
lhl^ pneumatic valve ovicT die dyilAlllic tritVellEt, (which ia leld open by die lifting 
of the Vidvilbir coni over the oentral wheel of the governorT Oft bcfurc THiniriQned.J 
auiL iiiiplcLgiiis un die ph^nuin aide of du- piston, wllJ produce a prea&nre pro- 
fH^rtiouLil to tli« degree of rurefiictinil on iti opppate Bide, and cmn^uqueintly dniw 
the train of cjirriagiw ominee|j(Hl thoretn after IL Oo the near appruacb of a 
train to m Blatton Valve, tho Inller wiO be qukkly lot down into Iti tcCcob, to 
allow the rnnuL-r U* poas, Tlie volvo may then be again rubied; and tile aame 
engine euiliinning m ahatract die air, ia before* Brun thu amiie fectfnn of the ^ 

railway^ wUi he agimi bouji prepared for another liwn ill like TUiiMuer; wbFlr 
the tmi ti that liud puwird into tbo ncvt nrfdon ia being operatiid upon in like 
manTirr by the eDgine belongiiig U* it, and; mo on* ifVoih one Becdon tu the ntb^Ff 
tliroDghout die whole line of railwa-y. For tnrtbcr reuiarki *n thb intefraiiliig 
proposition > wa mum refvr the rnadeT to the nrtkile Rajlwat. 

AJK MOTl V^ENtilNES^ It boA been already cjiplaJliEd that m ejEuimdji, 

□r liGii itB elastic prt^ifiure inereaiicd by tha appUcutltin of heal, and U^ai iia 
vuluiiie COn^OCtH, and its preaeiwe becoraee hy u di'CTtittae ef tempvivtiire; 
and revcful altenipta have been mode by taking Eiill'antagfi of this pmpi^rty of 
liir^ to Bubatimte it for atcanii ai a priine mover of machinery. CckuM tliin be 
GlTecIcilt it would be n gT*'-flt ad vantage in many bituatiquai BO, fur matancej 
wbere WuCeIr U ACarv^ or in ttHuni vcoseld or tncomutlvB 4-|iclnc9^ where (tiia 
mulimcry' forming a pan of die Loadn) it iB dcaimV.e to reduce the weight lu \ 
nmeh AB pofisibla. Having ■ aid tiiUA much nf the joinedptE oi ihEsai nucninaij 
we ahfiJI pfocecd to dff^rilw one or two of the lulcat &lTaJigtiIlietll4i fat the purpoie^ 

'llie bnl we ^buh nuUce u Mc^a. K. & i. Stirlillg''l dr^ngiilE» far which 
itiuik; gebdciiiL-ii Mbtiiined A jui^'iit ill 1li27. Tikifl m-ocbine membJei the steam-^ 
engine in the ciwbsEiticLiiMi and ^[iplk'atinn of niaity of ita porta* such oo the 
pbitdd and ryliudiir, rtfripnkriding beam and parallel motujn, crank* and fly- 
wbEeltOfl; ahewn in /V *■ hkitiou Li caEnmuoicatiai tu die pbifan In the cylinder ^ 
by altcmaUdy beating a portion of air comiEottd with one aide of die piBtun, 
and at die MJUc tiuif owning tltiii in ceunexum with thir Otlier. tliU H etftfCtoi J 

by Ujciuia of thkj ah' vemEli a a, one uf whidb eomnioniciitiia with the upper f 

part, anti the miner with llw lower part of the qyhuder^ duroi^h cuivcd iiQO,lea, ^ 



tlikt ptpe ^ 

lop or tbd 


AIH MOTlVK-ENGINliH. 


ihs c&mrnttlUCfttiPii betufFHa mje of ihc no^l^fl oA^ tii* 
3 :rtpreii^iitA i pecIkhi uf af tha air VM&€k 
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Y j; 15 himJalied witb & plunger c C c. The to]* and b&tlom ut thfr l« 

mnX ^ of eheei^titpn, pmfm-awd wiib T€r^ mi meruui Dimll bulEjt m ^ih i Jt 
thfl nir. Tlw intEriur of th& plungvT U fllllnL witb rciy thin plfeltl afahtet-LPcin, 
■o brut Aft td piTTtjQt thEir flit nirfiLcei from camuig in nntAc^ iliM ibe dr may 
liave ft frtt bdtirrou iLeru, Theas are fllw p^rfcnitcd irith ftniflit bdlei, 

wlikh halea are ndt plaerd upfwaitG tu cacL nliiEr^ but fed njtBlkged aa to came 
the ult Ed pan tlirtiigh tbe pluTi^^er in II rig-iaig ^pcltutir "llie plttUgcr fa 
furmftl runfulitf, to Ht the- tup and auttom of flic dr veuel when drawn up tnid 
down, Tlie rim e e of tlu) pikingcr^ wluch move* in a cylLELdrical rewptiide at 
tbu dnairriference nT the air torsfel, ad JimTe&aiitB^ if not pcrfUiELtcd aa LUb Eriher 
part* It la krpt steady hy a fprin^ Bt /f enUffia^ng uf a bdt tUEn lllijcl4tinu+ 
aitaalied at ila uppid^cd^ ta the rim cc; a number uf lEts ore made U tlio lowtr 
edge of ttw belt, l& admit of lEa bring bent ULUvrardi to rest ngdiiji the air ve«»ai^ 
nun act aa p Bpring. The [lltiUgcr is alaa kept ibeady, In ft* ftaceni nkid deacent^ 
by t}ie pluiapcT lod d paaame Eltrongli the iluJUng-lmnL at the tup of iti alid 
by iLp gniLfc-Todfe whldi Wnrk iti the guide caaea I ij 1 and 5L TKo 
gilld« OTL- fijced to a .ring h k which U ntteehi^ to tho pludHer ond iheplunger rod 
by the anoft/^ fuur in numW. Tbi! Rmdpa ore auppEied wkb ^ by Hie niiniup 
and fftnp-cocfc at the top their CAief* 'rbeJopre of the drTHiel li nonged down 
in the ]]]Jlnncr ro^rcIcnEed at with n tbiu ring of thee t lead b«?tweeq lhe ftaugrap 
to the joining ur ti^liL The tower port ef the air reaftcl la lirai^ 'fy e 
fire placed nndsr It^ and itl uppt^ WXi knpt cmE by a currEnt of cold oir^ by 
Water, tir by uthiiT hleatu. The pt^pirT rodj of liie air Teaiela a a urc 

oEUicbed by ilingf In the end dt tno beam an that t]]e mntiDn which elecateo 
one pEcniger m une uf tiie veweli, dr jirtaKa thal in the uther* \^lieH the plunger 
ia rmsedl the cnlil dr in the npner part of the t'Hfel wiH be heated in pnBsing 
tbmugb the fntcreticea of tho pluugnr in ita nacent^ wbitdi has ilaelf hern lioatrd 
(lEi rc-acbEng the hert or lower pmt al the dr TEftwl ^ nn-d dttring thia time t]ic 
ftlr in the uther v^trl will be eooted hy poaBlng ihmugh the iutcriticEa uf ttio 
plunger in lla dewent, wtiieh hni itself been ccralBd by reodiltig the cold or 
upper port oT [ba air vessel Tbeae cUangCI of tcRlpertitiLrE are furtiirr ftUgtn^mLcd 
by portion* of ibo air being Bltcmalsily cbangMl from tlia huttu tlje cold, and frcmi 
the cold tn the Imt parti of the vcMolf^ by the olterniitE M.-enpatko of lhe hui 
and cold parta hy ikn pinner Now^ or onn of the air ^ u ecHniiettpd with 
the toji and the trthtT mtn the bottom of ihc wurkfng cylinder,, there will be 
a mubun pruducEti un the pktun by the altLmate appbeation of the cazpanrii'C 
forte of beatk-d nir s and Hiu motinn it COmmunicAtrd to the beam t ihrougb 
the ^ion ri>d and paraQcl tdnllun, and joiqa the beam to the flj-wheel * w. 
On fle iLxia of tise dy-wiieel 1* luted on ecrcutfic t, which coTUTHunicmtci mndon 
tn the ptntlecri in the air twhseU throilgh the system df leren t* 2, 3, % and thfe 
bi'-cuH r, ati3 ibis motinn ia odjiutad fto LEwU the chwiye uf ibs pIcingEri ibah 
efl^tE'd wbEnerer the pniuo machnft tbe top ur botbitn of the cylmder ? ihm 
appl^-ing to tliiiE end of the tyllnder whEm the pkton ii, the hot oitj whicli, by 
itft incrBOKd claatidty^ wxU drive the ptilon to the uther i^nd- Thia engtua ii 
nJftu fnri^kcLl wltJj im air-pump^ the pUton ruJ of which fa ftbewn a± jr, for 
condenring ibc dr into tiic rraemiir few, Tlie inr la |M:rrrjItiJcri lo pna* through 
Hclf-flcting Viiivca iulu the emred nnaale*^ andliitnce intn the cytindetp nr ina 
air a but la Hot pErmxtled to return f^om tltcft4.' Tt5a$c]a ur the eyhiuler 

inin thq rvfefitvtfir wbit;' which is. nlau proviiled with ft ftnlcty rulrc for the efica^ 
of lupEifluuui utr, when mure ia pumped hi than la n«^cvu;feri|^ tn aupply the nir 
VcftsJi- The aiivpurnp U uuJy Ot^aaiunaJly ic-quirE-d to be Act iO W-Utk* 

in IS^B, hlciL^rj. Par|dn«<m oud Cru-salcy IimjIl out a|jati‘nl for Jtn air-^n^ine» 
which didEri conridcrohly in the amiTjgciuL'Ht of ita parti hum the ane'^ju‘^t 
deacribcdi and qj it appuon In be qf a AOlncwhnt oimplrr entiitrurtum, we allftli 
ley a dttoTption of it before onr readc^TTi- ity. 1 ihEwsL a fmiLt cletation of m 
much Sf die engine ns ia nec^Emj in explain the mrentintL. h an end 

elcraliuti, and 3 a aectfou (opan nn enliugcd ftcntej of s dlffi^rEntiai rcAael 
and Iti trrinftfem.T, oxhibltEng plno 4 mttde orbcatliig and coding the diflhrential 
^£**^*^. Tn. Q-c^]\ Hi^o where ibc? ocenr, rt fer tn the Bamte partsu 

fhfl diftcrculiftl vtisFrcl u 4 uf the fxiriu nfa liaUiFv cyliudcr wiili ennres- 
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uf IUlIs n Scngth M to pnsMTff ail cwntUl di0trcnt‘i? of t^^tttnirratirrE hciwceti 
line! snd ajid tile dllkcr, iktid ticJirlv Uclug fxpaH^d ta o hptp oitii llkC; nlJitr 

hjjf to U coldi nusdium. The TEBset hna u. iitui&g-bocE ai thu EJni nud flt tlae 
ottkur end ia ftu opeoing or pipe j ift dr ^ H, fw ihfl ptiJ|wie of forpiing ii com- 



Fig. 1 


N!1 




miiBtoJi™ TitJi ttie ifBrtwg cyliTiaer aad pfitnn. Thu (rnnifeiTflr S t u 

Jilr anJ » much ihorlrr, U tfl leiTa a tufflflent ipJi=S m th* diT- 
fcrcntiol twiseI ftr c»ntalaiD« * vniuttn of air, whtEfi, Then rjrpa^ed by heat 
puamz thrauali the plprt J» or; rt, wiU aim 611 the Torfciiiif cyBndrr, anti lofE* 
Sb pUtoo fnam one ctiil of Jt to the other. Tha tranrferreT u aim made^n y 
ac mneh 1 m> ia dmmeter than thi lUFcRntiiil tsbbcI u to ahi™ it to more ^ty 
fnatn one cud of tie differmtiiil Tcisel to the otbet, To tnw end of- Ltuj tninrfamir 
ia fixed a rod r, pai^g throufjth a f, for tba purpom of movinjt it 

fTtmi one niul of fliB differenHia ™ol to tlio other, thwehy causing die bit to 
pas* in a thin ttMtuiii tigainat its hot and cold parLs alternately thus proonottig 
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thB foKfi or pawer to bo Otnpldy^d Igniaft the vnriin^ pUtDn. The rwl ff, 
wliUb a ijtcd on tlic tipper jmn nf the difftrclitiiLl vc^\ T* blcfnW tii 
the trau^feirrr in iH propor oirectinn, hj moiihl of II tube which it inserted m 
the upper onil of ihe trimsfirmir* the InWrf end of the tnho being trtsdf 
tight Motion la given Id the Imn^rrrrr by metmi of tho ccteotric p 



Fig.% 


ilktft p being ceaniitted wkk the benm r, which beam k cntinecLed. to tho rod 
t of the tmiiiJetTofi W the Untt i e* The working tc with itt pktiiiD, 

iide rodflf crnnkB^ thjJlth fly'-wheeh BLsd eccoctnCbuiticicit are the samci at tkose 
ciminiiicly ojied lo tt^din-rngineiir therefbeo require no particiilu description. 
Thoipipi] I m forma m eomniTtnicatidii betweeq the di^TslUiiil vesset. No. I, and 
the of the cylicdcri and the pipe f ■ cdnn#otl tha diflerential vewh No. 2, 
with fne boltum of dm i^liiider. Ih^ ofp^thm of the engine wUl be ai Jbllowi: 
Suppoalng ibfi ffccantric dkcanneolef;{ fVnin the beam r, and the upper part of 
the diffier^Eitbd tbocIi healoJ, nud thrir Ei^wer porti edd, and the troWerreTi of 
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frnncE) of tht flbildc force of llic nir m the two diflcFeri ttal ; esd iflieti 

t he wytkiD^ pUtCin he? been furrsd tn thr top, the litumian pf the tnUllfidITerg 
■liDuld be t<vetr«e^ hj hmid^ m thuL the sir m ihe dlHetenilB] ¥gw!| No. wdJ 
owipjr tlio hot part^ end comttiimie«Ee iu fbw Id the Lkppcrfidc of the wVing 
putori^ nnd therebv piTo^luce i Temmlug stnrtei end the etCKitnc being then by 
riimd re-cozmeclcil With the beAuu^ the ■Itcrtbatn cxpiiDEion and eontraetion of 
ILd air Iti the tffO dx^erenlirJ teueli wHL leep th€ onnine in motiDn; and thenp 
bjr working the UHnsfenrirr in die ft\me way m ihe etira in ftpam'mgfneB, the 
engroe may be either itopped nr pat in moiiDiL Fnr the pyrpow of healing the 
di&rentiaTTessrtir tho tDVentnrs prefer the craplajmen E pf gnflitmmehlE ga^ a 
mode of applying whleh » ebefm at 3^ whcni d ^ ii a hoDnw nn^r 
roundlng l^e dEflerEniial tirflcL, and ^ammiitnicEitin^ w i th tlie Itibc by whteh the 
gsM ii snpplied; iMi ring li perToratwl for the en-nawim of jet* of gM, to flow^ 
when ^niceflj round and ageJnet the diflbrontiiiJ Yeiielt or nenr]^ lo; c c n 
an Teseei, for directing trio heat in the dlffeteutiill V&GSel wllich cadng ij 
Dpen at bntinm for the ndmit^Pn of air^ having aleo an opening m top^ to eerre 
ad a cbinmey at flue; Jt ie on outer oDvoFieg of pybihod metal, of about two or 
three morr inehee in diuneter tban the eailng e c, £br the purpose of lEiitacniiig 
the mdlatlon of heat The worMng cylinder h may be kept hot by ineoue of a 
cuTTont of beafed nit being coddacied to It from the fluca of iho dld^rkmLfal 
tosipeh. i i represent the Sifftitiilifiil viiBtl pkeed in a dstern of wld ^atcr, 
wUb 1 t:N:>iutaflt mrent running in at thebotcom h agaimt the ^ertnlia] vewl, 
and pasdng oiT al tbe top Wo ore not awnre that the engine juat dcKtihed 
hm been broughE into pmeticil oporatiDD, bat that invented by Mr. i^tlrling was 
employed in a itono qaany; it hm^ howeref, we learui been replaced by a 
eteani-engine, in conseepeTice of iti Tui^oriEj to the latter ii^ ibe eomiomy of 


ibo two diflerentEal eeuela placed by buul in the ailUiliona HboWt] in the AgUTd, 
and the Toluma of nir occup^g ifiO hot }iart of the diflerontiaJ Vcwie4 No. 2^ 
and briing inofeoacd In cla^dty in propartion to in temperature whilst tJis 
Toliimo 01 air in the dldenmUal vouch ^ occupying the colder pArt^ tlir 

working piston wdl be focised npwardi hy a power o^rresponiUug with the dif^ 
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worVlne, Diuticul>rlf 6i TDirwcta lli* einmiinption of fiitl. 0<w objection to 
socwoa u, that tlie clwigei at rolume iJo tot take pluoa with mfficieat rapidity, 
ntid that when water li employed to neeelenaifi Mch ehwiE«% th" 
neceBBarr for ihol pnrpoBe \* greater than would be required lo nupnly the bodcr 
uf B hmtt prEBsare steMivcaMCf bd that m lituitwoi where etUier wnl^ m 
■cBttt, or the wrfght of it all Dljeedcmt the liirter eogmoB wowW. oti Hiom 
oMounU, b* fmmd Boperiar to die fanner. . , . , , 

AIR STOVR, A- stove, the heal of which !b employed to heat a itreani of 
air dirreted ogaioit tu turfwe, which air n then admitted to the tipartmenti 
requiring to be bcnled. The pnncijde of the eonetruetion ia, to Uielow the itoto 
eoulainino the ilitl in b caBing uimewbat lutgt^ than the Btore, ao ai to leave a 
tp n-'" of a few inches betweru them. At the Inwer part of the eaiihg w an 
aperture filled with a regiiter to regw^ta the odmijieioH of the lir, mid at the 



I 

1 


I 



uppck part ii a M mil AT npEDin^ ta allciw ef lEi exiL When tEa air-xtuve tt not 
in itwa opiitmeEik tMeL ia to be m ppe li fitted bo bhe upper aper^ 

tnp^ tlie cfiaqigp ta cimTcy tLir air to t1i& ^paTimetiL 'Ilia 
be Tailed to tult circmiiftBiitaA; iht qIkitb cut is. b. tEptMcutatiaii of tmff vliicn 
hu been used Wltli veer good tP he:at tbe InfimuLry at It ll 

B p^£S^ irluch iw fifil thhnditrtril 10 thU eountr^ bj Silt. Slnittj of Derbyshire 
wha employed ft for the purpoii: of warming hts extiduiTe cettun worki mivK 
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imifn^imly md with gx^atiT BCCHSOmy iliMi farmariy. 1 » ■ EKctlutl of tTia 

iur-B 4 £nT Bail cockle ; tTld 2 a transvf^n^ ttCtTim of ihe Jto¥E^ eihitwting ttlc 
of the nuBonry iUirtniEidiog' the cockit 11, ttus cocklsj, is inul£ of a 
fcirmj wilh it dotnoi or rEthor o fitoinDd ureh topp about 3 or 4 feet 
and ifl Ififlda of plat* lar wro%ht iron cboiH ^of an inch iJiickj rivctfd tiTgether 
LiJi? llip ordinBiy boilel^ of Tita WUokc pasMB ofl^ by a narrow 

pBAsapo at frp Bt the hist of the cotkU lEllO Lbo flue whieh IcAlL to tlio oliimney. 
ITifr briefc-work sarroundin^ tLo cdcHe fs built with iJtemate opaFiiogt, aa 
rcprawuted in tTw side view at / at llMrUt 0 mcltea dJutoiit firora tho Eadits of the 
oooklo. TkroOjli diEsc apcrtiarH pipep are liiEarted which may be inido citlicr 
of ■hrii^-inTtl; Or of comman dUibeniFiiro, ki m to rx loud witma an inch of tJio 
cocklop hy which mEikni the air to be healed may ho thrown neaTj or in imme- 
dktio contact^ with the HdifbcE of the cookie if dcatrahle^ wkidt was fmntd by 
Strutt to double the cfTccI donvahte fronk t^ie anme quaulily of fuE.i. Ilte 
borkuntal pariltinn of the air chainbcr at cuts off* ihf ccHnmmiitatioA betweea 
the lower imd the upper hidf of the chaniber. The mebed opentnga iu the lower 
bjdf p exhibit the opening of the main air Huei Icadljn^ &mii the exterior 
ntmoipherc. The air paXdtU^ from thwe lirwier ffnes y Uimogh. tbe apertuTM 
bcdiialh the horiznoEal pfirtitioii i/ t 7 f ntkd eoming in immediate cautact with tbo 
body of the rtovp+ nmst ^d iia way into the ii|)^ ak chamber Ap tiaTough the 
nnineTont aperturea or^pipea m the upper di-riHn.m, hy which circuit Its vdocity 
will be rel^^rd fuffidi^ntly lo nhtiiui the necewry eleraticm of Icnkpcraturo 
from the heated cockJe* In order that ttiC air may not be injured fur the pur- 
pi*a uf rfflpvratlmi^ the eue of theae Delpcr fttoreSp aa thoy nrr called, muat be 
HO rrputated ju not to heat tlic cockle or body of the itore ol an B^craso bImvo 
20 {>« Fahr., or according to hfr. Sylvcatarp orR^' eccerding to Mr- Tre^gc^ldn 
when the air if iuEended to Rupply lining roome; hilt for dicing nrame more 
heal may giveCi if the aa-ring of time k an object; but rtill Ll U fiir more 
ci!!onomicnl to d^ at a lower EcmjK'niliirf. Frum me upper, ar hot^r chnjuber 
A, n TTLaiii RtiL*' i leada to each of ibe floor* tu Iw hcatctfr The tanzontaE and 
inclined parti of these main fluei ihould he mEde of brick or iiLono^ and if they 
have Id ptuH under ground, filiould he BocUrod In a caECL TEie vertical paiii may 
he of abeet iron, or e^en of welt-fiOBionEd wood. An opening orer the door of 
each mom allowj the entrEiicc of the heated air into 14 nnid a Hoe fnim ths 
btittOU^ of each room pcoccedj to the TPnf of the buQEtiligp fram whEince the 
whole of the air ia diicltargcd by a tnrneap, the mmitll of wbich ia kept con- 
itantly Irora the wind by a viine, ProTided a atove uf IbU coniiruetJon ii well 
imiJ^'ajid EO maUBgrJ N 9 not tn aUow the hrated air to atUun toe grtflt a teni- 
pecature^ it ia not only pnich more cCntlomicBl iheui any uthcr mode nf warming 
eitenBitc buildjng?, but it la equally flalnbriom. with the nietc recent method of 
employing itesm pipea fur thu purpoHe, if not more m. Aa t]]c air paasegcH of 
thla kind of ibiTC Emgbt to be aevenli feet Under ground, it aflbrd;^ aIbu a con- 
vcid-ent wde of axlmitting a portinii of cold atr to the mleTior of the btulding 
in the ^Kmcr OcJmu^ OB. well &A supplying heated Eir in the winter. TIlb 
change in the ic4np€ratiwc of the air by paimn^ in thla Vi'ay, Mr. SylTeatcr saysj 
ifl greater than could be mpnoied. The cold air flue ot the Dtrhy InfiniiEry u 
4 f^t squETFp ind iti length 7 fl ^ntda. tn the month of Auguatp when 
the thermomeEcf £n the ihndn stood al tMl^p the nir which entered! me air fh^e 
iiiulrrgrnnnd at the aune t eiap c j a tutc, WEI foiIDd to be 60 " at the extremity 
where it entcTpd the »tove-HHm j tiie current nt this time wu fufflcieut to yaw 
out it lighted candle. In another e£perinieTi 4 when tbe auter lir waj & 4 p, thia 
iif wax reduced IQ by passhig through the flue. This ii a great advantage 
of the air aiuve abora the Use of tltc steam appaniEua, lince this lilt only ftuppliei 
the deJidecev of hfiac in wlnterp but has no tendency to check it when tlic tem¬ 
perature of ite Otmoaphcrti il beyond the mean temperatuTO of thfl Bart?L But 
although close iLoves, and air itoves in porticukr. are decidedly more aSbctiie 
an-d econumieal ilum open 6x0 placed, full the pre^dice ii so itroiig in England 
in favour of the lalter, Ixom their mure cheerful oppeamnee, and their freedom 
flmm any unpleasant and caudued amcli which is apt to dtriac Axsn itovea when 
they become highly heated, Ihat there seemi but little chance of Ihc latter 
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^upprMdin^ th* fcrtifier- li lA LlieTefur® df«tr«b3^T if pa^ibli*, m derive rrmn nn 
tipen iiri.'-jujlCF A pOTticvn af the adnuitog^ei of on sir stDVfip end Bcefxrdingitiuny 
cuinUlniiti rsiii with tbiit have lKn;li dcvtAcd. Thd rollowib^ tittfr il IfV 

Mr. lUch^ttBp of ilu! Eitmkd; licdEdEA the gmlc, it uiteipriAfi art <fVtn, ItaiWi end 
hot eir cKainhff^ al] Ti^*ied bjr one fire, wttlioiit No. 1 fEpreii!n& tlic 

tADgAr filEod; Nol ^ th? hoi HJT ehombcT dutinct; Nd^ 3, e TErrtiErQl cleVAlfoii 




of Lbe umie ^hajnlrar; the H?nie lettrra in eacli figure refer to Hmilar pom. a 
the hot-air dmiubcr j ^ <told-air driiin, w tperture, et kfOtLam of the Gamnbor 
I tliin Iran pljsris or riba 3J inchef wide, la ilirEct the piusii^e of the air i^plnii 
ilia liaHtnl back of the chiuulwrp^ ^iTodtidiig a. current tif hot lir which niAj ho 
nvmmuniiwtod bj |ji^ to Auy pan of the bnUdEngj /couducHng boatEd 
by an iron knob jf a an iron boUar to wbbb iIle itisiUTi ew maj be ftpPii?ii. 

It bjM bean mentioned, that Etoroa are Uabk to tlio objcctieii of mmolImM 
caniingflii unpln^nt Eenutbti from ibe air heconiljig Diror-lieaTadp or^ u it 
b tmnedi burnt, Tbb inaT dhTiated by heating tiro hit deatinEd to cireulatc 
in Iha apar tin ants by stciiinp ituLeod of eiEipluybia tlip direct actLan of the hre. 
An a^dtni of this daEcriptlim, padentad by %U. StrsltoUp is ihewn in Ihr 
fdllDwnkg figrires, 1 b on clavat^on, and t A Boction of tllO atraaiatus. 

It iWiti of LU Uitetitir tuba of co]^t a, witbio whkh ii a imaJler 

lube D of r^QEll Jall^tb, fl^dcrad to cUtf plataa e forming thereby a sEcotnhtight 
iocenoT firbe fi. if if t» a ^piriu appnral m of copper^ 
^in^/Dand tliE iipr^ht rod a; Llio iwriphciy of thia aptral c^tly dta the 
tnfcmnr tube ^ ao that nu nlr can paa np or down witJiout taking a windl^ 
cm^ through iLio fpncei fpruied by the ^iral / u a icMi-gbibo of copper, 
WiFtated with bnlfifl; and ^ j UTS two movcabls platci, Jn which ore cut 
obtQfi^ apartiuTSf io that wheu tliE boIeB m each cnincl^, the air hai a Ixeb 
naaiage through thcin ^ bit when they are moved by the Imr h, w ibat Iba 
hnEar m oEie sre covered by iboH in the otlicf, the passage Im itoppcdp and the 
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air fredaefl ta Be I ]* a itomn 
TaV ElLDpurptfaE nf u^mitUn^ 
iteatn baSlirr; j 

b nncFther piptp l^r allowing die 
water fnnned hj conideiiamiEFfl La 
nm hack inta diB boikr nr eltr- 
whefi!. SLciun boia^ admilteil intn 
tht pampoTtuicnt ffirmed between 
the two tube!by turning the ooek^ 
ineCantlj heatE the intertar tlihe 
jind (by mdiatiDn) lHo BpiirJ 
if 4 t>y wbicli ibe afr iilreatly 
filling the tube !■ e^onded, ana 

TWi hjr its diiiLtnuBed gravity^ 
escaping inta Lb? erpeo atmo- 
■phere mfooigh tllH buhB in die 
cap/ The sir und^metidi nuhei 
ui to fill tilt partial Tuminij and 
b \u turn becomes heated ^ by 
tbifi means a eanBtont currant esn 
be kept up bd 1di^ la the ctun- 
partment lb supplied with Ateaill| 
but iJiiA rtirreiiL wouW^ ii> an un- 
fnr jifirTpil paJUfige, be mueli too 
rapid in ita motion to beunme 
(nJfeiently heoitd thii pui> 
poie in tende d. The imiral d d 
u IberefcKm intrutincei which 
cau&ea tilt filr (ki we hnte Baud) 
to tako a winding cauTEe, nnd 
tliiLi traTerse the whole bested 
fElWace ai the ipiroi befuro its 
e^it into the sir. By this con- 
triwin ce the sir is madu LatraveJTK 
UTer a eanaiclcirikbldi iurfaco of 
lieoted matcada^ wliOe ibo stoam 
TEf^uired |a scL LhLreb Ts oonined 
tu a very abort VCMel, aud, eon- 
ioquenLly, boS but a etiiaII portion 
uF its Burlhet exjM»ed naeletaly. 

It may be -c^ed m wood or utlie? 
nOFl-COltdLiCtrng matefullj if 

iired, for o^smrnt or any other 
Ttasan, witlinLLl any dinunaitaon 
of Ihi eflocl in warming ihn apart- 

menL 

The Mowing simple and m- 
geniotitB air store is the mvendon 
nr Mr. Ferlrinv nf flect-rtreet^ 
■md the engravmg rcpresenti a 
itairo Upon nil plan^ which wag 
blit up on the premiflei ofMeairs. 
Coe aild Mmirep printefaf Old 
Chonga^ -^Tj. 1 represents tlie 
stovep fluE, snd building;in which 
it k fixed. I7gr 2, a continmifcian 
of /^r 1+ on s BHlflUeT acolc, ex- 
Leiidillg it sbars lLio roof nf the 
bntlLlmg. The lettEfH of reference 
dL'signaite siniTbir |io.rti in each 
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Tlat* ^ la rif fl cj’lindricHl fE^^m^ fiiPcT vertkuiLIj in tlie brickwork 
U i-H litfks/Hi ali^rv^in Ijy tlitf bjli, which 3 j rcmavcd nm «ffi'ii as mny be tfquln-d Fu 
mpplv ibE fltDVE with ftiril {« pre- 

filtiii}^ « e ifl ihc Hue, wMrh tm b tidap 
of wmijglit inm, fxcrpting ihii cun-pd 
porciipn immediatfly cciEknMtH iv thi: 

JiTFFLiicr eytmdcr;, which u nf out inm. 

4^ u ihe a^h pll. At r h on elliptical 
nportare^ fw the eapply of dir t« the 
firEr whic h may be acfinitlcd. m figretitct 
nr ■itaii.llettwliimc by whnlJj grp^i-nlly 
renwviii^ the cev^r k. f ia li fufmace 
dnor^ ftif alhirding c^jmrcfdciit 
fbr etpraiaf eut the uElica^ The 
oPi wliti'b the furl h tnlii, 1^ 
nq dijuab iinmDmltEy in lUe 
wd 'k, htll W feted In thr franip hy 
hiQ|Te3 an hue dde^ Jind held up on 
thf ui hrr by a eftws-baf^ which rcate cji 
a hutinn m. 'J'hl* biUttiB hein^^ tUrnml 
edr qaErt^T rcaitiii. llie j^roiinp; immc- 
dlutcly fiiJb n Imp dnoTr diKhaj^|^|a 
all ihe hsel into the by wWE 

the fire li almort imciEdutely nrtin^ 
pUiafjEfi wlthoElL tfeulilp. Tkie atare ia 
placed art ilic fimir lif tlif iEQ?(ijniriit ur 
fxURtTf wtdcli ia kept |.horoLig]jly warm 

dttd dry* m aa make ii & ^otuJ _ p 

BUiff muen far papeir altkmigh it i* * JJ y’^n. 4J 
under grnunth iVotn tlicncE lLe fine 
iwcEiidf thruugH Uie ^oiind fiocMf 
the fir^t tlcRif Of iliD next fionr p, and 
p^ifiAea through ihe TOOf, U Hhe-wn. The 
hue Tnr the emoke C C e it lUrrtiundedj 
BJ ahEWli^ hy a. Ituger tnbe^ at dhtiut 3 sr-T^^—--— 
iuchef ti|iartT fbr tiie eouTEvemce of ~~ fefd [y 
healed ur to the Bercml fipartmentL- 
Td efleet this, coTd nJr in Freely Bfiinicd^i 
tlunugh fl leige aperture r ill tliie woll^ 
wlllch rntctx tim chamber X, nlld. 

|iing[iigiiipoii n. atrntigly li tiled BurfacE, 

It iTiinii‘i3jn4^fy ■acquireB a much idghfr 

tetnptfTaCnnj," Ttl incrtaiE tbia efikt, 
tlie cnr?Ed eajt-iron neck of the Ifue 
jfdjdining the stavs ia caiLtliicmhlj flal- 
taned or expanded, ao u to cXpoic to 
ihf MCEnding colrimn uf blx a TTinre 
extended iiirfbce of heated mEUi The 
CAliTric giYEn out hy the tliiniing rniib 
in-Htcad uf bcTtig eliiEflj cniTird ofT by 
the fine, ax in nrdmiliy stuTEx^ ii mpjdly 
abetTActf[| hy lIje euirent of bit^ w tuen 
thus heak-d, irmt be wbnity or par- 
t»flil^ oLtt into any on e aporm^eni^ „ ^ 

nr uifllrLbuted in tiiD XrvEraf apart- 
)u nmy be- desired (either Fur 
drying tlip ptrnled RhcEta^ for Vturtit- 
ing the pt!n*utii iit work,) by n few lim^ 

plE lalv^ tjr ragiiUfr^ rcgbtcTB uf rmiie nf two JiepamtE Bnnular 

platen iiiding Circularly on their M inffucr« one m^r iht other. 'The hv^at 





















































one ia fiKod by rivuta Ut the t\dr% nf tbt extemd tube, md ibt upper oiie lies 
on the lower 011 ^^ aud ii nuiih to dlde orer h by inwtLa^ Ed Uie r%ht or left n 
small tiMdle, wtilfh projeetB horixufltdly ttuDugi a slot murik-e iii ibe exteminJ 
tube. TEie fflie of the intenlicoa in tkese platifn i'b botb aJitrp u ahewii in the 
wparato iTj. a. By these regiBten, it will be Keil that tha wllele af the boE 
rtJr mny fai£ oon fined to ano npartmenti Ot djEtributefl over BOTcnd, ThB aper^ 
turei tnriaigb wliieh the houtod air flows hao ibe momsp ore 10 c^r lULhn Jn 
dinmeterp and «ich one la providf'd with aoovorlike 0 Eauccpaq^tlLl if Eoprevecih 
at plcasurep the hot air from entering any |H^ict:lar cbnEUbor. In tluj upper- 
fiour Utr dm^ of the liot-olr tube temmidte^ at w, ahont 3 feet id^Vc the 
flflCT; from tl^eoce the smoke flu^ olvut naertuisp whkh first riie* a £ev fret, 
then takn a boriznntzil onime, Jind Afterwertb pOHUig thnin^li the rouf^ ihe 
Upper exttoniity iii pr^cviLlrd wiih 0 canopy nr cowl to kerp am tbe nun, to 
prevent tha frofn being forc«l downwards by s^drii gnu of wind, 

prenilRei before mentioned are lliomugldy wormed tiiTot^huut the winterg 
at as higb a tempGraJhiri!] as is cumutent witlt tbe cocafEFrt of tbe iKersoni 
employed tbeirin^ at an t^pense of U'A 4 than niue penba per day flir fueL f^t 
one cuT the ebii-^f oili'iiiitag«s that result from tljia appanituSr b the eoovenient 
and facile nmirner by wbjcb the heot eon he angmojli;ed to the mpiired de^rrea 
in fujy ap&rirnentt for the purpose of tiuiekly drying the freshly pinted sj^ta 
of papr^ on advantage rvldeCUly of tilt Hnt hoprtaOee to printer^ as it enaUfHl 
tbeni to print tbcir work wifh extraordinary Isut when a slgve nf 

ihit kind is not rinployed far cby^Ing mnisi lubstBnoei, the hot air RboLlid he flrxt 
brvkight into wntact wilt a vessel of water, to render tlte ak suUicienily hnmjd 
frir healthful reipiradiFtL 

A|R BEDS. A bag of flio &ise cf a bed, divided into aevertd comparlmenta, 
and rendered mr^tlgld by acompoiijJoD, of which camilchoirc^ ot Indian-rubbETj 
fLtrn]:s tbv greatest pmL This b^ may be inllated by bellowj;, a syrtngej ar atiy 
other mean^ mid is furnished wiltl itO|HPocks to nelaln tfu- dr nr Ut It uu± m 
pleumn?. TlicsV Ledft Will be found calremely coDTenient to traVelleTSj dspe* 
chdiy In waim dimustPSt f™Fn Lbelr prtabillty, and nut being Itablc to vemim; 
aba to luvalidoi from tlieir prfeet ElBsticitjv which may be regulated at pleasura 
by Ml ailfudiuik withemt disturbing the DCCUpontn 
ATTI V^LSSKL, m iiTD]iiiui.[ej3 acontrivonee ta oonitiniiie 
the flawing of water afrer the impllillg forca has; ceosed Iq 
Bctr as III 3 ie return abuku of H fi>rclng-punip, or in Brn- 
mah"s hytlroslnllc prftSf tbui* ptreTentiiig tha shookf wliidl 
would Onsia rioin tliO fluhlen nloppage of iba WAtcr whliit 
in rtiDtiotiK and aJfHi avoiding the loa of power ia moving 
it from. A itAte af rest at each etfeotire utroku. It cun-^ 
si^ts of a vesfiel containing which la placed between 
the deliveiy' valve and the iMOUth of tlic dtflm^cy ptpcn 
and the water bring tijJtJrd through die pipe faster tmLtl 
it con e4c;ipr at the oi-ifice, rues in the air vw=*el, cartk- 
jiresviu^ the air fhorein with a pOwHOre prupartionate Lo 
the presRUTB nn the delivery valve. On the ratnm atrakn, 
when tbE pistan ceases to ael, thenireipandsandcuiitinuet 
iJie flow nf water LitilU tljc preKiiTS cf ihe air u only equ^ 
to tJw prasstuu of thd caluiun of water botwreil the air 
vESBcl andi ihc momb of the ibilvcry pipe. See the CU^ 
in which 0 iB the iir : & a fliinge hy wliioh it b 

nttudicd la the ddiVecy pipe or main [ and e tbo eiit 
pipe- 

AlJt Trap, a contrivance fur dcluditig ihe effluxiii Jliismg fcnitt dipiti^ 
Ac. The miAt flbnple and efrcctnal trap for ihll puTMue cuniult of what LB 
tenned a water joint, which may be vamiuatv arrimged. I rcpn^iienli the 
Construction Gomtuonly aduptedlTor ainkj in tltchaut, n is die pipe leading 
to the d-r ain , ihc upper end patatELg tl'Lrough tha bottom of a sruuli inetal enj 
frp the fim of which riiea iaTnewh&t higher than the top of the pipe, and li 
esmented ar leld-ered into the shik. Over ihe mouth of ihe pipe is mvcrled a 4:np 
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c jiraurtf hat nnEilW than iJj* HEkft aE^Tlding to 
i^TthklOi A ihorL lUit-TJ^CG iff tLe IwtMiRi tif Op flml Wl 
tha Mip ■of thii W EjepiI A ?lTniJaor to prEV«Fit Iup 
ftOge of ffub*tiiEiceH wliltfb ■wodld chutr the p*pe, ^ciW 
M the waicr in pn?#ln|f otV Ly tba pipo win ^wa>i 
IcaVfi the cup ftin np Uk tbfi Enp flf tup 

WlD ilwav^ bft iFnnicr^Ed to n certinil -deptli m the 
WAterp which win cCfcCtell/ plftTrent tht eacApe of fflul 
plr frdtO the pipe A, fur air beiiag lighter than walfilfr 
CAnllOt af enunC deacetiii thmugh It. I 

KHU nn dir trop^ wkich. inatcnli of btmg Tfunlt! . .Jnr.i'.J for 

nietal, U fabricoii^ of the cinnnsnn red pottcij-, And W pftiUcularly adapted f 
MUng into A conrte of iho *' flnorijig Fig. 

tued In mnny pAita lif tbfl 
COUAtryp which ato cUAUHa by WHahm" 
and slulcdii^ them witii wat*r, \n Eta 
9uper(icc4 itprtsanli a jupoxn of P inchi^ 
the iMO aa the ordinitry i|iiftmei. n ii 

the ;pmtingj fr the tmp futme. It wilt 
htr EvidEiit no foul air cbh pau up tire 
gTfltiiigp A3 tbo only pajlAAge fair It U 
throng the WAUr, over tha stop c, nud 
HAdcT d. 

A 111 PfPES. An mrtfition of Mr. Sutton^ u bwfweri of Lolldnri^ fur vcn- 
tilmlinff tbj! holds of Hhipfl, imd ibf Amwing out the foul air which nriiti from 
ihi bifefl water, and colleotH between the tlmb™. A pipe procMdmg from the 
lower pnrt of the ll&ld is broiaghl up to tire ash-pit of the flhip'i Mppen or 
other firt-plpee, and the ak becanuUg tuiificd hy the fire above it^ it aacGil^ 
and Its place ia snpplicd by Hjp eatarcinl air rwtbine iutn the hold tiirongb tiie 
mE 4 wa£iM between Ac timhina^ oT by pipei deKeoding fE>r tlllit purprae (JWUi 

the dish to the hold- , ,. . r ^ , j-i 

AJITTACrE. The luU? or uaeiith throngh which water u discharged, iJn 
the fonus of these depend in a great defTCe the force and veJoci Ly of Ae mution 
of Ihe ftnid. See HcfiAanTaaMJCa, 

ALARM, oa ALAJtUM, » a term nppUud to a variety of instrumciiU cem- 
ttrucifld for the puipow of producing lofflcimt sound or noEdO to Awakim a 
peisort from ifieup or olherwiae to giva noti« of iniuE occturencej. or wBrningp 
of the ftate of the timOi Sec. ^ ^ ^ 

Giennu imd Dsrhy t mttiM^rjlary The abject of thi* iaiTeQtion+ 

for which a patent waa taken Aut m ir to indlcnto by meAna of * placard 

or ^etud^ containing thfl wrilifu iofomiationp in what part or aituAtion of tins 
pre^aea to wHcb it ii Attached, a fire or btirglaty baa taken plncc^ immedontoly 
upon either haviof happened, Thii li effected hy placing on idann-bell wflhiii 
A has, (having Ac appearnnee of any anicU of fnmitutt%) the internal 
inechanladi of which h coqjiceted by linei or wires to eveiy part of the premiaet 
deemed lo be buiirdoua These lilies^ carried froin the alBruiu in the Truktmer 
of btll-wirei, are at their ejtlTi]niitlui cnrmected to triggera, any one of which 
being diachargadr releases itsi lina iniuiediatelyp and actii off Ihu alarm-hell 
witlun the bosri firing a purtol olsop if nttachtd thereto; and al the 
cnnRH A ilider or Sbel to be prsiMiitedt E:ontaiiimg the wordi, "Fire, or 

Thicfin fuch A port of the preiuiaefl, describing where, and which of the 
two DcciirrtUcoa* The coastruction of the appaftlLUS if Ai rolloWHt A boi of 
any citanuJ appearniiccp placed in the bad^room at elsewhere as a piece of 
ftimkure, eoiitoinR the dlann-bell, wbieh ii UDDDecled lo the striking part of a 
dock. E«h of the linei before dcacribed, are caoucctcd at one end to a pi™ 
of metal as a trigger^ which ia booked to A liold-fasl, phuJoJ in such a aitUAtiun 
ihjit, by lha openiog of a door or window, the trij^r hi libcrftled+ aud the line 
wbkb panes over the puDeyi placed nt every angl^ la dravm bock by the oihct 
end being iTtichwl to a weight maSde the bmi; the weight in deflcmidiiig itrikM 
Agrinst A leref formed by n prejecLing pn^ fised to^ and turning o% au boil- 
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untiJ JiKtf. Tliia axil c*rri« m sejfifs uf lever pi jib, cnn'^poisdiug wltli ilie 
number of tinea> weighcfi, flrr. iMTipItiyetJ; so tliut any wti« of tJje v^gbu by 
fallin^i caiiita tin* a£lj lo ULrn, flJid by incatii of Mi ftnn projectinjf from tlic 
a wire ronnEcttd b thu striktiig part \% piUeiit and tbc abinji vet oiT. Tht 
lflbri!i or sJidefl before monttwned W eoeh ccmjicctEd by m line or cbain to it« 
rrRpecti™ Tretglitt irliLcb^ m ila decent, proj<.x;ti or eIhuvi «It to View label 
conveying tlie requin^l mlbrnUlUun. Ll] fidapdnj^ tbu appora^s to indicaln tljc 
occitrn!3]^ of J^r*p pHTUiIJ Hnea of eal^U or I^nds of sofficEent atrengtbr ATtb 
lultdtLtii^ for ihi^ before moBtioEiird linosr wlikb ore cartiEd uinitf tbe 
or romid like comEres of the iip[Ui 4 iientfl lo be guarded. Sonie ocin of tEinlt 
elEUiioritirngv, It k conaidcred, wcrald be H»n burnt by Lhe Mctbi of iUt Ikmrp 
and give luuTy iiotEco of the doatmrfive element, by tbe alarm bell to whicEi it 
wja attodiod UeEng iHit in ncitun, wbitli wimld at tbn aamE time bdicate tim 
sEtuaffon of tbo fite. Prior to tbo grantiiig of tbla patent, many of tbe me^bnnicaJ 
airnngcnuuits desenb^^ iitider it wert? in lue* and tlse jjat^teE^a claim to mven- 
tJftn may bo etmaiderctl as lindlL^ to the in Erodoedon of the direntluu labeli^ 
which, Iti ft IJHg® bunding! toight prare of irmEliEnt tuc. 

HuHsif* Fira jifsftiUL. TbU appi^ttit u into opt:ratinu Iv the espanaiLHi 

□f a iritnri quotiUly nf air cuataiOPU 111 an luatniment isgllcd a pi^ gkoH^ wbirb 
i 30 DliBta of two bijbs^ with D amall tube of uommimicaljon between thcin,_ Into 
liiiB roBflcl U put lonie bqnid, usufilty coloured^ no fta to about half fllJ iL tbe 
rdmainlu^ ipacc being occupied by uk ; U n burnmtinilk d^tei This insCrn^ 
ment a ^ ra^mdy MlHiible of a "light increase of temperature, that on pliuritig 
merely the lEnnd wpon one of the bEdhi, or by gantly btcaibing dpoo it, tlav' Ue];uE 3 
it rapidly fvtited out llumuch diB tube into the oilkerbidb, owuig to tlic ^ipauaion 
of the BJr Within that bElJb to whieJk ttve warjEUb la applied, and prodmdn^ eu 
onparent ebulliltoiv lu tlie hquiil hy the bubbling of tbe air tbtoEigb it- VV ben 
tb^e bulbs arc eoujpiiisnd npmi an tuui placed midway betwi^ tbEin, it u 
obvEOUH that dio nquid Howmg into airiu-T bulb will ciniae it to prEpanEleiale i 
and Id olitaiu fimm thia pfelJimdLrating action aliiHdt nt furoe toset oW aU alankm, 
ilr RnaaEll coUUivcd ihii lallEkWing arraligeOMriL a repTMedta out uf tllC gliW 


J 




inid, wbioh ibould alao fill tba tube of communl 

L A vfl T I 1 1_ aL - — 1 iJK nninljftadul in 


wEtb gront power, ita applicalSoEl lo llj 
them, or iht firing of m ftui, may be e^i 
a cronk, Wtlb a wire efmfiectLHg it to tbi 


A applimiiSoEi lo like rin^g of a L.e]4 or any rtumntr m 
‘m may be eaiily unJicrattKMlH all that k required being 
ennncctiug it to the alann used. If i watfr pipe mid iitf.|H 

II 


jj 
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Mck Attached fu the fiil^rum af die kver^ tke p% cf tke huer wauSd 
fhereby de opened, and Lbs Eiicit Ulldcmefilh be dclliged- with WcEcTp 

Cq^fIm Ftre TIlLb conifAtHi of a coJiirtm ef me^my ill a tiibei with, 

ft flcatlde pirivn, which weniU iHtil deitendi da the memirj expindi jmd con- 
tnutf^ A rod froin the piiton it eoQDected at Its upper end to q Icrcf. whldL 
□n being rahed, rffleajui a diet or detEnt, aid diKhcrget the damu The 
is poTided with A did plitUf mid tndei, pointing to the degmt of 
heat, Wlueh is to he Adjusted fo 4 few degree. Driieal abore the tesnpcAturo of 
thp fltmctsphere^ dir aboTro the utmoiit hei^i to wliL:h it ii cTpeded ifie diercmw 
migliL rjse rrnjn naEtird eausee diiriiag ihe nl^hL [t U enclosed in a caac of 
open frEt-worVt foe the piupoEe of r^adilj trantinJUiiig the heat, and i. to ho 
depositEd in the woSl of 4 ttaiMDse, or ntber deairdhlc pLacc^ 

CoBprrrV fire Almj^ Thn fate Sir WdliaiQ Congrere niggettcd the em- 
ployinenl of two metnl plutM pbeed in nmm, wiih a cemetti them, 

would njelt at a low teinpt^tuTu. Tbofle ^Idet wet* to he piupnded a 
thread to Opuoehc camoia of q tuonk, when It waa canHidcred ctiftt tt sli^il 
inCTMK of lieat wmtM melt the cnnetit, eume the plntet to fail Ituui^, 
and dieckorge the alBiriu If tha reader wtLI refer to th«) upErtnirnb drtdicd 
under the artlrtc AiJUmoit, hr will hnd ehund^nt reauia to doubt the CertaJoty 
of the refldy ieparation of lha plates under the circutnatiuicei nicntioEedi ftuS 
he will then probahlr gire the prefereure tn thr foliowrng lUfgeitioD of our dwn 
rVorido D cofumon homiE beU and ipi^. To Sluit end yf thn ipring by which 
It is flicd to any object, tie a ebarl niwe of tape, iulEcienl fi> teach, when ei- 
tended, only half way to the li^n i and to thpt end of the .pringnpxt to the bed] tie 
annlheT THeM oftnpe of the aame length rj the funner Tllen coinnrttH the rnmne 
so that the tapes can overlap each odier, and inifttf between ihein m piece It 
wiLE, Cmado of equal parts of common reslh and bees' wm) wliich may te coin- 
prwMd together by thf: fingm. The urerbii:.j[iiuir mav he ta eiich 




dabo^ nattlrH Thn ahovr figure repmenti a Wntch qlanmu which thfl 


livcntcw^atet he hu made Hrarid of, and that ihny answar eintremelv well 
Jn a sohn txamc of wnod n e ahont E inrhwi hw 4 tn^rt 1 tm » 



f Ti Tt ^ to T«t on the piTful 

nr iiiE watcfi, (the watch betng njuk a little £nlu ilie f-ame^) and turn, with die 
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nlinute band, tod ftl the trtliftr, a ^in whieh keep U Eleady by psaio^ thltn^h 
« beJe in the wd A thread which ii flsed to tW pSccc /, onu may b* rciSled 
TiMuia ilr P»WB lui^r tl'fi pulley c av^ d, ned MLini the mo^ahlE poUey I, tt 
wlkidi the w^hl W ii at^hed; end bcili^ broufhc through nhole in iIie md h c 
ia filed iHffre by the pill Thia pin is naed in TEgnlate ihs liaigth of tlie thread 
SO wheo it ia cemphitcly wound off the cy!iHdi.-r f, the weight w may real 
cm the ^nne A. wldch ifl moTeahto on fi ivE The boll ia fixed to om end 
of a. luiiC TOTTEm r J the other Mid of whieh b fastened tu the hmrdi SE r; at 
( ii Jii^a atditgi which keep the beU in the poiidnn repreimied in the fenfOp 
hr means of a Vit yf wood o inscilsd inEo tw^a nolohei^ one in the plane At and 
the other in the horizontal part of the i™nc » ; Ots friedon af tbe hit n p®- 
Trntiliff th« ptM* A fnm li te a^y Ui4t ^ty vriuing 

Ihe threail ft CCTfitn number of Bma roimd /, the MtHghl «f waj be tn a 

heiatt fVotn wbieli it »lli take itaomany bwwi m dneend tn tlic planed, ftnd thet 
it doca wwb tUflt plane and prefli upmi the bit a Will he rde^d Irmn 
the notch, and the clwtieity nf tin >pfUSE W>11 tt'iJte *!» beU nu^ with cauu- 

tUMlB of lelefuinf the beU, dwOted in the foregoing plan, u 
whihitcii in the mbieined dtagiM, wbaitun the pnrti en drawn npou a laisar 




i-fllo. Id thu figure the bit of wood 0 ii suppfMed ta ba tigjifly pt^^ by the 
ririne attecbed to the ipring of tb* bell, ila lowar end being d^ined by • fiwd 
Sb b, ond 1u upper euJ held by a tail niece of ^hioli ‘ 

at e e. aitd ifl»e other aud eoatoine ile plane S by pr^tog egjuual the 
oicce D o. Tha drtecut ef iha weight depreming lie phine *. “u™ 
pl^ “f bnua ID twins lt<«® ibe piece of wood which u eoimerted 

%o (hfl hoU. 

The fljincxfd %ure represan ti 
(t wstch iJanxm !hat ii sold in 
th? shyps of TanidoOi. nnd irhich 
TO have seen perfoTra with, con- 
li durable afi«nrJH?y^ The expense 
nf h w only aevpn EhiUingi. am 
h m ticnidd mrlhogany atand ^ * 
the watch hiSd hi a relvnl cash- 
iflUfid cari^ adapud lo reMiVfi 
it and plaid In lucii a poaLtkOj 
tkol tho hour Hi which ft pfiiHcm 
puiy mih toriae* he placed 

of ft Binghf horse hiirt ^Ih a Iwp at tl^ of U* 

Isid into the Mlch of 1 guide piece d, and the IcMp u th«n ilapptd over the hoa 
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llwA ttf lbs waldL At i il a l!gbt irw# IcTcrj tD tliU tbe bma Lair h ti*»I 
^Ut midWBf of Iti Ie^, witlL « WEi^t/njtipcndtfd til Ita Inwi-it cHiL Tlis 
IhII j, fixed wn itx Aecl epniw, ii ticai Enoughl into the potitian ihown (ly ihe 
Iin? K tbs Eierainhy of whioh line it prorided "ith b brsai win bmic, th«rk 
paased mgr ilur citicmity of itie Ictei, and put on tai ibi: upright pin i. Wicn, 
^ the praoetfl of timgj die hour KoJUil bee arrj vcd at the pofiuil pfOTu^eLi, wlllgh is 
iTOWllE kj lie point qf ittr index, llw tone hall^iiipi fram il, the Iittlo wgieht 
l^hy bttoraca unmpporUid, pliUe down the ifoiy Ibtut, raigine tbc book of 
the pm, Thioh, relsaeiJif tbe ipriu^, sete tilt LeII cinj^ing, 

■^E periodicJdioUMiiJi xfew years ii^ ehniradud with ^Uas ofiimpie aJaruDii! 
imd any porwn linTinff s tule for such Ififlea in mecLnnrea wialit easily mnltipiy 
them, M tijg ttitcri^ as well as llm JwangEments of parts may be nlmnst m- 
nnitely varjod, Sariil, peaainjj tiiron^b Ji miau t« pcTfnratiiiti, (ea in tlii- l...rif.f, ln.. ) 
and eharging a reoeptaEte, whose weight in ilms ame gaxe motToii to a bell, WU 
n oeipnion eXpedietiL The lubstancei used for doniosdo liglit luff also been 
called into use, tq show by their unlfunn decrease of ouanticv the time psneiL 
^d by their ikctEran of weight in eonsE^nee sUow the metimt of n Laosiaiit 
fnwe to grra madoa to Ml idnrunt, I hu most perfect and cleeant pices of 
^hatusm for tliis pureon, i« Retroilas's palont minli alaxuni. which we have 
lUiLy dcscribad under the head [Iaau[,{>DT, 

Ar.Bt;htKX. A Tiieous l-o|ty fluid, found in U« greatest purity in wliite of 
Eags, from witenec it derirea its nome. Tie lerum or fiulaurkHw part of the 
bluwd, die oyituflutB humctiTS nf the eye, aud jUl flnimai mailers, eulitain it In 
great abu^re. It is also fomul in many regembloa, mm particulariy in 
those which undogo sptmtimeouj fermcntarioil. Ths juice of the papMi tm* 
rnttshroome, and many oilier fiuigi, contain cnnaidemhle quaniitM hm; 
albumen iMy ha oblainwl by ilgitating the white of an egg with alcobol, which 
separatw the oquEous partidn, Fram the bquid tin is obtained, it does nor 
^waier, appear that mns than ISj pet cenl. of dry albumen exiata; for if h 
^ t^srf re a low heat, it wM lose about so per cant, of water, and 

d* of 4 liquid imcDagqlabbi matter. Aocording to the beat MJalnia. it is 
campoBcq qt ^ ^ 

Carbon. . , , ..52L8ft3 

Oiygeo 2 ;t,a 72 

HvdrqgEn 7,^0 

PTstrogcti ..* , ^ 15,705 


ItB, 

“ns mirt Mt^kahlc uTDwrty of albumen it that of its cnsgalating or fotmiire 
r 7 , flw apphcaliob of geo tie Jieai. At the leinparnture ot 

100= Fidir. tl sohdiftes, an J ji then insfliiiWe in water. On this account, its oxittence 

in water may he e^lj deieered. AeCMding re Dr. flosrecL if water cimliiin 
of 161 weiglii of slhomeo, it bceomee opaque on boding, by the coamilatiun 
of ihjs lubiitaTiM. It may oire be eiMgubued by a powerfui voltaic bairerr If 
after coogulatlgn, a ^ntiiiuad heat be appli^ a stmi^mporEnt liornysuh! 

IS fbrmcd. A bumim is soluhte in water by agitation, tui tbs cue^uin 
IS not, linieH effifiei^ preasere applied; tide may, hewsver, be diiio1?gd by 
rtiKt of the acids, it II Beneraily simpased tiiet a minnle quandly -jf sulphiir 
ewato m ajbomon. If the lerom of blond W evapomted in a liJitr r«se1 a coat 
rf sulpburet of silyer is formed : thii alu occiirt when a apoon hu been'diiroed 
IhM^Mntly in a boiled egg, AJhumen ii a dsKcate end valuahle tert for tbai 
rare! pnisTO, smoaivs snUimaie. nbich it precipitai« from Its soliirian b Wbire 
He^li Tt alw midcrs the poigsn iiierti and is therefore employed aa a wmedv. 

'* by mixin- 

“"t 

wal!T, Md arts tn be open Air almost immediate] V. A1 bumen isverreitensirelv 

•“'^’icr supple. ‘ It tmderg 

dwmpM^n rajM^y ,f eipp«ed re the akniuspliere, and emS a vety tauseoui 
odow, fbe ewgiibted Dlhumen is not liable re Jccampa^on; ^ 
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alchemy, ‘fllf word il JeiTTnl fr(nn die AreHc nl ((hej utjii iniiia 
feiceUeiiOp and tigirifiEs tbe mort cmlUiiJ Bdcaw. It ie * hnmcti of elieinutij, 
the dliecli nf wlm-h "fere the Irtuwmulaliira of mfetmr peuli to gold; tfie 
iliBeeverV of an elixir vil*, oir uniranttl medudDe; W luiiverm: sulvcSl; end 
ead ImprMdwWB KtcmaB. The Sivaecu* WE to I^VO 

flnt intioducrf the art into EuroM i and « Wgerljf WM it punu^ hy mnliy 
It tlw^»t Bulled In ebuien oni oreti in t«n^i%e, tlml hd^e not 

he*n DstiAinGd to pr«ti»E iL, or to tie duprf by Jt. It a Mid jlmi llii Empaint 
eSn "rdein-anred to ebtam gold from the snlnhnnel of ^ei and Ederanl [. 

an attempt made by aavnuHid LuAy to obtain ihe j^oib metal 
from iron whieh i? waa belierod he nccoiiiIllietiEtL Mint of iha ^chenustB 
that gold ™ the Mlly elementary and lhat Uie ocbora wew 

erundnated by Tbrei^ maiiert, 

It, il WBI alw imagmed iimt mercury niljjht be mhiLned, end thjl 
be the result, fu ibMe fullj* pnrMiil* many bves trew «pf^- 
“ K r .nHH-ifipnd The trt ai tliE tnrnfefi«)T» of aithemy waa anrcmaEd 

iS Slfel! which lion^e ^t Ihe initialed cou^d penetmu. Tbeir latlguage was 
and they eilbcr believed cr pwpag^d ih^otinn ibit 
{^S^« WM nCCeS^lIT, atid tn^tlbe eOinTimudeJ in their pnnuib. Tbe sluJe^ 

. reoui^ to q^fy blninelf for (he oitiunnienl nf bu ubjed by 

rfTv«iffli^d^“«tT?^e opemtiims wero by some only attempted when 
acts ^dev luhiKMed (bToumble to emKeiS, So nnuiy eultod pCT- 

planeb^ in v^msoftbe pmfeoOM ofalehcray, that in the reign of 

Heu^-i ^ to m^e geld or sHt^ nnder 

Haory l^in I Wcll-iolhenltMted inatan«l of petsun* 

tbepam Offelow. Fr:^ the U ™„Uun, with ihf aid nf Hwi t ie 

having pr^ed gold by Pp^ ^ ^ 

generally levE ^ have^en empTayed in stiniijg thn coa tenia 

a(^lhe''Slf .olndoo cf golS as a component iu 

of the mioDit, Y r -ijicuitrtu flttdjjnpK towerer* many thIuhMc 

were aceidenlnlly maJE, ^ Po^Iam china was fini ublakcsl 
alcohol '"Ttel'trtlv'tpi^tiini^pait of liquor*, which haTa imd^™ 

by p „ n j j^theuali brandy, mm, utracki miJt spintH, and 

vhick eoiiae i tMtc liot iHingBiiL It ia so tKceedin^y 

poigjiMt j Totioiir iiy the heat of the Iwnd; when espoaed 

volatile « to b« P„bt. sod leave, no r^eidi« 

Id ilia air, It empopibs or I . , IGi® Fabr,, «id il l» 

'caoiil^be ¥1^, •llhuugh Dr. Hntbm w^TO ih« he 
gen. rape bi* mclh«l a MCret, no one hn* l«En 

Alcnhnl, when lieaied in c^tact wjh -f >1 
able to vrilhont Icftvinc »ny residue, nud y^li^i ^ 

Df which UrtU3« foiiadto «ceed by , p^fte we^titoi in^aie _ 

Aloohd inlirt nSrts^e* p^ee¥“ lhal the boik of the iwo 

and a mu^l Jarati. So stmng is the affinity 

Uquora, when i* cap#^ef eepamting flleohel fnimmany 

between the.E j^^ic and alcDhuLdeconiposeiAiiMt 

of the suIrtlMtefl tjio nits. Tho ftSEi^ng auhatancee a« aalubli 

(mline Bolclli'flil*. P _. T, ., irbsn imra i K-T^EF^ cf lii e 

’"*^i’cl^^Mime£Iil^'’*eJtoT«“lpl‘«^ phosphorus Uighilyi die 

^^daJ ^ and the odorous part oT vegelahK "id ’T^' 

™?nie?bil^ ralctdi, tev Ibllowiiiff Mfosunees wo micJuye m nloohol. 
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til? Blknlilii? c arbonate* j all tbtf ; Ktai of ihs nilr^leM Atiil mirriitei; 

metali; metaltic craliLa and rnttoJlIc ofidi; all ihi? pDre emht; thv fixed oiTh, 
UnleflB. wien td alkoJiefi, or eonV’trted tnto dlj'lEig tHli by mO'tAiyc dliidci; 

fnusfiLLtflr fi,bre^j: t3ie Cdftgtllllm tjf bl-atid ;: aoil fllbiiTiTiSIl. To nscffTtain ihc tKllily 
of jiicd^iolp ¥tricKii hart been dprised. It W been thmjfibt Ibal akahol 

Whiii huTB% rewlily end nn rcaidue hvtVy fioin!, hn thil tftt ii foilarioiu^ 

for die heat pnidiKtd ii snfficiem to dry np pan i>f die irater. Aoutbifr metbnd 
ifl> to a flnLBU rpniidly of It on ^hpownert anf! *tt rtro to die spint, find If 

^ “ will btlTli ^lliefi^ -Oil tilE pDwdi^T, DUid tlir Lut portion, of it 

ignite die powdeTi bqt if tie ipirit be watery, the poTrder wlU not explod^t 
4flll proof ia, alinj oot fn bo dejH‘Ddrd npnn ; for iJ anv conaLdefahlo quantity 
of pen die beat olrollol be poured oil a iuudl quantJtV of powdeTi tbe vaXvr 
wbicb It odurdi aa it bnmi, tticiiBtciM tbo powder and pret ctilH it from kindllEtt; 
oiwr if it be only barely niobteneil, any ipUit dmt wm burn will inftnTne k 
TJie mpt mro\uatn roi tlidil la to find it* ipedfic ^Tity by a bydmmrteJr, noting 
CbtafELlly at die i^o time trUlpiFnitnrE, The tuvea fif alaobnl gfe reiy 
mimeroti*, and it ji epeiiilrely empkyed in mcdktne and the art*. In cotn~ 
blnation witi) TUBan^ It foima vamiiiboA. From ita outiBeptic power it 

a WeU cBloiEHied Eo ptnerre anjitoinical preparations Ita geoUe and tteady 
heat, itnaccampmiEd by emokOp renden it e%flile for kiming In Wia; lud 
from ibe irnpe^^bmey af frendiiig it iq nT3y Iciowii degree of coJd, it ia w*[l 
^pted for mdlCRtmg the lower dcgreeB of toinpcralnre in tbernmraeter 
Hanng thus bnedy notUSed die prnpwrCieB and qaefi of alMhoj, wc shall ItTMeed 
to deaenbe the procaaa by which it U obtamedp givingp at the hime tmir. ati 
B«moic of aei'oral tnodidraEiqn* uf tba appariitui Empfiaytd^ which bare been 
Mndy toTonted, sod cmbrairing a doBcrfpriim of ibe mcntt impioTed Fmpdl 
diandTng apparatus The lUbaEmien fkitii wblcb akohol U olueflT prepared 
ate the jUKe nf tha grope, uialiaaes grfljn, and the fmina of potatoes S lb™ 
^bftMrea coiLtaiiOiiig a laj-p prjrtlon nf iaecharine mmtr, wbicii k die \m\i nf 
the Tin^ Tbe modo of aitrariing this saccharine matter dependa 

J^on Iba nnl^o of tbe iiibatance oppmled upon; bill a Earcbarme aofnliou 
l^ing obtain^^lho mode of enUTerting It into alcohol k the laiae for tbem nJJ 
LhE ^uutm IB first Ht to femnen tp a certain q;uant3«y of I^ait nr Otbar fermenrin? 

bfIng in added. During the fftmeutatioti pttJciilaf 

^Etntion mutt ht paid 10 the ^mperature; if it exewd 77^ Fabr, tbe feTmen* 
tatiou will be tno tajdd ■ if hdow CCJ° Pahr. the fenuentatien will ftaae. The 
mean ^tvtan. tbate po^m ii considered ca the most fiiTourahls and the fet- 
i^rJ^hTt ^*1*^ ^ wmtinujed until the liquor growi fine and pungent to the 

fEmentatioaT^mmenc*. 

W faan the fermentation H iuiisbed, the hqunr* if It he du jnicc of the araue, 

W ^Ed If thE PH^UEE of «l,l:rE«b*l*n™, il 

whBl, t, ^EncralJy nad abotit half ih, u ^Tlie funn oftb^ 

stm a iboim to nsed ttuf ptniimiar deMiiprjan; it eeiiwX 

u! cEnipet. and filed in nuMnrr ovfr n fin?- 
wIiieiL '’“i* “ glcibtJiir ftifm, to whieh is to^nd a. nself, 

^ downward Jind, fits falo whut u collsd 

tie *DmL piE WOTTE U t. kttlE tu1nf, gttJEraIfy IIIDiIe of peiEtET, pf * DIsduillT 
d^n'^itg di^etEr, ond u cut led Tnuna mto b ipliid form ; it u sncI^HJ in { 

tliB diftmarinn, iTie prckhicE of 

ft™^ ’»foier< tin im ETer^ abonl one ^ of alcuiml to 

^ Aria proof ,JS of 

d tE^util td, the jttodiict II eftlled fniriti wbe or ieoTiuL bEinc denliui 

'fc' ?'‘S F«‘ P^ reniWE^ortiot 

The first uniwrtant improvement in iLe 
pocEM crobtauung ilcolnd ^oj mlruduMd by * Frrueh chnmt muned Adam. 
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wb«. hr 4 hapsV appUcalion of sdBBtiik ptinriplM, wm eaihled to dJmnie Tith 
ihe^OUST^iatil^iwWianito iibtaia eIeoLdI hijfhlv cBIwantnilod 6 y a rfnglo 
opentioni «oiio!iiililig lime. l«W, fuel, and En lu^y atnntlOPiUi 

impurtiiiil,) water fof eondonsutiao: beanies plitaioing ajjlfila of a aupenur 
wUh an incfOMP in tins quantity pfotlueei fhe pnn(™tB of >“a m- 
aoniute m CtHiing the TopoUf of iha o^e, with which ^e aldlu 
ohaniod to SW thrtPgh Jiquaiitily of wme cootiuued m a tomI plwed htUcctn 
thoM and the ttfHgaramr, by which iho ropour is cot^tUsH 
heat and alcohol to tie Wiac. until at length it ratew mto eh^tion “ 
this wiue bcakles fta natural portltm of alcohol, haa needed ^a alcohol eo^ 
ip’ the vnpsmr of tiie wine in the Still, iti tttlhior will ho mffre highly 
WLtil alwhol limn the former, and lM» TOponi m its tura m condc.sc^ 
™ikor e«»el liuiiLnr to tius forOier, nnJ *a an tlirtniffh a uumhcf of vssaela 
'r^Sir-^roTtives at the^«fK^;^ hig% oonceutratsi Hm 
wn^ft^in ti aKongemePt tesemblell " Wolfe's appoiatus: betwMm Ilia tlJl 
nSd^irrrfiwurttor wM® placed thjtte or four atrong mppw named 

fram ti^ shape. Frhm Uui head of the ^ o pipe pocccJed le nearly 

RLutn of tlte ft^t egg. *"? 

ee^d to nearly the bottom of the nait egg ui iwpiim, the pipe fam tbe top 
Tf^c 1 ^ ees^hclug cOTinaOled to the worm, whioh fust trarersed a VC-wl or 
reairtO rot^Ining wine, Jind then pa«ed through a TTMacI colil^ning C^ 
rea^Oir em ^ n.'Setroif • pipe went to the itlU, Mllininnwating also 

^.if A hnhm,„ of the best, hy mean* of encla, for the purpose of ebargiog the 
,jlb (be ^ UaMr distineliou, the ervcral vealL being each BlUd 

e^oi“thi^ 0 Hrttij! eliulUtiun takes pbu» in the eini, the ynponr iHiiiug 

ftWiat mreE3-ltrtlT»J^ j . I irrtduilJlv roEEum Ittt tein- 

from It w ,l,id itt vapour (which i* richer in alcohnl than 

wratlirc UI H ^ ^jtj. ntanacr condinifid in the wlae of the iecMid 

5!e rcfrhrEnrt^ing higtdy ranL^^. The upper t«rl of aie refri- 
intffl tJi^_rLlrl£ ^ Jr slip rfine rfaer?afcr, ilia alcohallt TapoUT m Jta piiaflHgC; 

Eemtnr home of ha heat to ihe'^ wine by 

through the refngomt^vea mil ^ 

b ^ When the vi^ from iho edll do 

portion of the n. g ivmtEnta nf ihe etlll ere diicuaraed, and the Itill ia 

Lg« oout^ns “ b its turn^m Urn second, mid 

jnMhaigea the i.gg b^chi^*od from ilic wine roaervotf, 

in on tinougiiTOl ll e ^ eSLiJenihlv heated hy the pneeigo of the 

the wine in which bar alrt^e ^ Although ihe prim:fpl« of tMl in- 
alGohoUn ^ wr^aa the baaii of a ^ [mrt of the eubwiptent 

yenUMii. ^ yet. « wee tnV e*perteil, ImproremLPts 

r^h” nTotS^d and armueernent of the parte, acveral 

IrwS we^Uy h£e our readexa. for Whhlt reaaop we omit giving a 

Iliac Adim iTitroduced the tmportMt improvement just 
AbQut ihe same i me „ . tfAtund PiutwapUy m tin? Gtnmil ^\ioo\ 

Al.. ^ ihe S 2 lll^e thiIiIte by a diii^iTEnt mElhi^dr 

of the Gboude. conlnvrf ^ rTU'^rater m eakl in the 



about 165-: and t^ ortho walety ™pour vJili he 

uraemr in proporticu ei the tompertitmE is below 3rJ» 
eondonird, which willb^S^ <t„iirSi3v still, u improved by Cmradnu. n i* 
The annea^ figure tepre*D^^^ ayLndtkiil 

t!”" aT »tlm esil^ for tho vapou^’cotinccted by a union joint lo the wurm 



m 
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lidd walcr, which ficj-inp]el^ly c-pdt it b^fttra il It disclitJijBd by the pipe n mUt 
the fe<:ipitnt q. Tq prei'^nt the whIsf ic tbe tub g fVcim bcccviuiD^ loa btii by 
the passage of this heated mpours ttifoLigh the wowm eJid preserve It at tn 
rvvu tfLnpcnLLurar cdM we^Tt ftflOi nil lelevuied ctsbcrt] tl Introduced At the 



faottDifi hy A pipe y, t]]a (|uaiit|ly heing re^gulated hv a stopHCOch; and the wine 
which BUJTOliTVatt^ the W^mi 1 r id the tub ^ ie sq^pplicid from d vcasaJ abavfp by 
tLieimai ul the pipe lliii wine lu the odiint ui iilwlillAliim ^wi hoi t it \i 
therefore used to charge the »tl]l wt often m the former charge U wmriced off, 
and the fpCdt t^iue drawn eff^hy tbe cjoch i; and as it ia eebnonuea] ia tahe nlT 
the hfvttc^ porth^Up thi^ cock is opcsedp when the cold wine foaEii tbs ciiEeipi 
fthdve nntECB at t>Ee bcttom of tmd Tdrcefl the Upper nr healed portiDn along 
the pipa II ialn the boIlfT of the ?tilL The fplritoonft TApoim formed Id tha tub 
^ are cciiiiuctcd by the head r atLil the avrrtd iiieck M fnti;i the worm where It 
takes thf caunte nf the Topocna which praceEd irnm the sdlL The tnh po it 
kept ^ cold m pOHibla by our ingenioui contrivance of 2lL Curadau^ A nnnihcT 
of ipiTBl pipes nrrrcund the tub on the imidcj the enda of unly two of which 
are shewn in the figure to ovcid ennfuaion. Now, ms the upper part of the tnh 
II alwftya the warmest R cinrent of air ia pmdnccd in these pjpcai which serrefl 
to cool the^ Wfller fq whtdi tll^ are placed. The worm / being BURounded 
with A toedhun of ahoTiE Fibr. tcEUftU to the itdl the greater portion of 
the wAtCiy pint of the Taponrs^ bo that by dds appKratua spierCa of graoi itrength 
mav be ohulncd al a sinde o[^mtnjeu 

dnninrr /aramord SiHL Thh inventann ooniRated in tike applicAtion of a lafiy 
neck uid head to the body of a enntmem ftill, which, being cj^sed to the 
cooliiag uifhience of the air, A considcrohlE' condeiltation took pwe hi tluQBe 

E nrts^ kit the Hqtior tbuf Te-ftirmcd waa nnt permitbrd ia mn hnckl^edufely 
Itiff Ule Inner, kit to fall upon partitions with niiaed ledg^ ao that the Hscendia^ 
™p<air had to traverse ovet the lUeccwrve layers of fhiid in the partitions, and 
tWeame fiit ihe niEHL part CCndi^nMCd in. ita paHs^i^p en^ the strongast nr pnrctt 
' aprrit ptmtig bcymid tllO henA 

Inilrad of K uietr jmitictlkr i^Escriptjan of Benrd’l Dielhod, wn thall wueenj 
ta the Eirtiea (if m:,. Detnme o idll, in which the melhod il Ittbmiufed with 
C«5fta#mole rntpmvctaenlae Thii appafBhi!i conaistH of serm VSsSela or pintle 
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performing lejNirate aJficiM; namrly, a bailer A; a lMjIiUdB B C ; a 

rectiScBiur OC; ii eorulenaer 10.; a n&igiialerp; BJid a rearTvmT #; in 
niucL tfia aupplv from ukotliLt I'l'Sic] U it rr^gulntfll> It ii caniidcrvi] prefoi^ 
aUt Ul bsvt tre coppen Ilka iboi at A, ael in (be magcniy cIdie to cileb otliEr 


H tluit tbe tented air froiM tba Uunin^ ftnd (intlcf tuio copper may be eon dueted 
imdieT (lie tuber. Two ESmmuniBatime arc aIm to be made between the two 
eoppeti, the firtt by A pipe pTOMedinS, the boUem ef A to the upper ™rt 
ef^c other; the teceod by another pt^ rtEilig from ibc top of tJw tetlrT, {not 
nTKCMflted) ami dEKBudinff ihmugli the top of A te ibe hottom of Ihe tbkbI, 
to eaiTV bU tlie vapour gsrutrated umU^atb the Lqiud iberem. Am i la a 
fiUw tube to show Iha enwt haiEbt uf ll»» the com^. Itc intertor of 

%e diitillery column, BG wliwe the leporation alcobnl talie; flare. !B MJ 

of tbeiveE 4^ated with siheU holem Ibrwigh wb^ t!^ vtipour W A 
aarilT tuuSH u it Mceailj, and comee Dl cantarf mill the Wina or bqutd to be 
dielill^ST^ poses throufib the »me werturw; ^ wme ^d the .pm 
are thn* rBteife in thrir pfoaress, and b^E mlimatBly muted. Hie small 
tnbE « if il of Bias, to .how t£e state uf the proeatf EOinsr foTWcrf in the. tw- 
tidcator c CL whirli is noly Ul Eitanaioo upworfi of the eoinnin boOcOtll, 
oooteinine Emiilaf peribmted shelvBE, und P™vided with o giojai tubo e/te 
Ehow the itete of the proBEse in tbi. pwL Uo ynpour nair^B to ilrt tep ef flie 
mtifleator poMea out (bioUEh tba ncek II mto a longWEpn, fcaled hoTiaoDt^ly 
in ths eond^ I Q. w “ '«TP" ctmteuu wine 



































ALtOHQL 


tli&t becomes ticaied oj wusbig tiimriigb ttit: Honn^ To coEkeet tbe tfpbit 
becemra cuticleiiswJ hi it* TFortn, tbe lower fflfle of ontli coU Lttf on fipBiiriig 
mto a fitiorl mbe, of wbicii lbe« ere os mnny oa thcfE are tuilf to the worm. 
Xd di»e tubes tbnn m coc^ lo dmw US' oa loj&y be requirod, ibo pnM^uctA at 
mj ciT oB cF them {ihe most difitaot from the rectificitor being tif course die 
■troigeBt afillitT) esthee into the felVjgenito^+ by the upper Inia^ inc1ine[l tub# 
io|ift 3 eiltMp or by the iow« fine Wk ogumi into the rcc^itiEOtor for a B4?COui 
fyfThe eoudtnser is dfrided into two chombt'tiip by a pHJtidoo 
wilh o conmiLiliication hetw4™ them at the lower part; Lhcre^ are also thf^ 
maubulefl doo^ by lida N O in the cendens^, for ihe conTEmeDCO of hovmg 
it deaned; ond it hu a eoct F lo draw off its contenti. The trine is MimEaiitly 
mppjied to die condenser by the pipe K L* and ia coniiantly flowd off by the 
biDc D E. p contdlnUsa the rdrigcmloty or coderi and is eko a topper 
cjlEnder containing a worroj that rteeiT« 'die coodenied Tnpouift throngh the 
pipe t tfl, and dcliTejr the cooled product thmligh the opening V. The coder 
is cooEhinlly supplied with eoM wilic by the pipe whih enters at diP bettora 
dF the ve»el, and die wine passca off at the top of the re«d by pipe K L 
intQ the eondcWCT 1 Q, W ia a wet, to empty the cooler; S ii tlut-^ res^rroir 
whkh contiJni eKe wine; U ha* a C«t py by the Opening td which the ^nUEity 
of Wine to be supplied to the fippamhii li rt^latcd; and in order that this 
may be Mual, die liquid fr tent at d uniiorm height by mconi of a ball cock 
the pipe la which is coDneclcd With the prindpd rcaerfofri whicli^ for rJainple^ 
may bo the re*sd U. 

ifoJf qf ctmducimf tkt t/pfraiiim. The cock f hcing openEd, the wme 
U iiflSKa through ail the TeaBoU hato the two coppcni, in the dearred height, 
vh^ if ascirrtjuncd by the two g\m gaugiia^ The diBtillilig column fs ehargcd 
with M much wine m wiH prevent a free paawo of die vapsuc; and when the 
eondenaer and cooler arc Ml, the entnmeo uT more wme is stopped, and the 
eommunleadon is not ro-nlahlKhed by the cock p until the wine m tlie coppm 
bos parted with Its tdeohoi and thn %uM in the condensEc ia Lot ennugb to be 
intreducEd intu djc dudlUpg eoSnuin, After thisj a small Hre-am* proportioned 
fa the of the apparatUfl and ill* rapidity of ibc WOrkT is kept eonefflnilj 
niniung fmm S, and then begins whal ii termed the roHliniwid aH the 

prerLoUa WCfk ijcing mdy prep&rwtcry- After thia, the iTUpply oC fha voscelf 
with wine, tLe Evaporation^ eandeosatiDnp and cooling go nu independently,, 
rtquiring only attEutinn to ihsE fire. 

Wmttrt Pa^iTfd jfpptjreiuf cEmEuli <if two TcsBela oF a peeidiar 

eonttmetian, which may be a|mliEd to idlla of every farm j em d wilt enable the 
distiDex to extract the whde of the fpirit enotsined in the Wfljb at one □wTElHm, 
instead of the repeoted dlfltiilaEionB nEcesEary in the usual mode. Tucae two 
weiseU mntaiti conclenieri, which, as in Sobnmni's appamtus, ore lumrundcd 
by a £uid mamtainEd st aaeb temperatoreiv as to coxulDuse any destred portion 
cf iht aqueauf paria of thir vapour from the alill before li enten the refrigerator. 
The apparatus IS shovn in the arm eax-d FJg. 1. A11 a tube by which the vapours 
enter from the fdO into the fint tCOtfirCT B j C ft oanECHl suifocC orplato; D 
the puncfpal vapotir tube, which bcin® clcsed at the top, the vapoure descend 
by the email tulwis G into the chamber llicjp smiill lithiM are placed all 
around thepnndp^ ttihe, which ore inserted in the holci ahown m ihe ougrDvin|; 
just ahure D. 'flit apparatus is snnnHindtd with water bcolcd lo lfO“i aod is 
conteined in the tub OT b^ T, shown in »rtiau j and Of the vapm^ conlflincd 
in iht tuhci nre, hy tldi aTTaugamEnt, feparaLEd into small poTtioul, m rapid 
condeusoli-cni of the arineinB patts takes nliiOCn A niiiiihcr of nent tuhefl, U at 
H, arE Eicd m the annular plait, which covers tha receiver at B with fbeir 
upper tuds, a lltlld! uhora lha CUrfrcpT which Berve to carry off the condenjcd 
bqnjd hack mto ihe receiver R The vapour unproved iu its Bniritimrity^ is 
tiofR c^lecEed in the cham-ber F, and from thcnca by the tuhe F into the 

Mcond cEcciVet K. The tup pUUe m ftlis recelveT K, ub weII as the iKiLtonn 
pbite af iho third race'iTcT N* have n niuniiEr of op«Tlliigl OT sip^rtures fororhig 
Concentric circlei, sa at L Fign "S, tn the plan of the appanUiLs, which we Jiiso 
ounew- luto each of theae annular opertorea L L orc^ freed two copper cylinders, 


ALCUHUI^ 


liS 


cn« widiin tIkB oliier, tni^ eiily a quarter uf au ineh aputi enil oa lliats are 
romr nicli apertiH'aij lliira are E;[Hi«:quCut]T eigHl cjUbdeia, or fuW paua m liie 
nppartitiUr arlikli nia ejtlilbited lA tactutn m the aimcxod F^g* 1, at M M. t) O 



Fig.i. 


ire mlna tHiui pa" thnaigTt Uw? rtwema at K, to «aviiv water between iHc 
cvlindan: atmDar wlwi Slf posaed the reramr N, hy wluctl mc^ 

tli6 water i» Jiffusod ovet eTiay pnit of the esteodnl turtaie of the appaniliw. 



dftctiug tlierahy Jmeal aa rapid * 

Tapourfas if water were in Wtual eoutatt with it. 


■qufioiu portioii qT iltEi 

Vb|khijh &Dm Lhe 











































































































ALCOHOL. 


kwcf rtcelfcr K ■letiid, u beffire mentkmedj thrEingh iLfr njimsw tpocn 
bct^etn th^? cykinderi into th^ fpcei™ N, in h h%h itAte of purity Jind 
etifngtln L'rnm tlu^ lo^t linld it [irci^cJa inlti iLe WDTtu by Uia tnbe vhoTe 
It id Inaliinlly candenMd hy tlic itioigcrathig isfftcl of the wd water* by wliich 
llirt part of a disbillatoxy flpporatiit ii eJ^ap iiErrcoiidij<l Tha wattr omuined 
in the seraiid bath iheWTt in s«tifiQ, a bealfid to 140* {ox 1m, U ibt lOrn^ of 
the ipidt may TttlWICi) tbal being in. ttmipctiitme at Wmcb Uw vapour cJ water, 
ai wcli ju thal Aom the empyreumadc <A]m, tfiiiiiot eadftw Thil la BtaUfd 

be aa eObedvo, tha&in iktk txpcmurnt mads Ht nn ennin^nl diiliDtoy in Loitdoiit 
in ibo prraenec of Mvcral rsperiencfed diatilleii, fEinto SO per cen L mider proof 
were put into tht toII, and Otme oat at one opermdan at 55 JWT cent* overprotit"* 
Orimh^a'i Piii^ni Jhiiilltnff .AppiiraluM coOaiata of A aeriea of Tory small 
lub€s* fitted to the inDuth at on urdmoiy itill, the uppei ondi berog n^ved 



iulo a cbcAo boia^ from wbenre tlis unconiitnard vaponr paa&es ou to lbs vimn, 
whilit die rcM^driiiiEd pardon im rtiTumcd to the mJJL ti ii ihown in the ni^om- 
panyin^ w^rr A U die fdiS; B itks boltcn^ twJt of llw upp^iralus* 


















































































ALCOHOL. 


;Sia"tK^r 

tTn^ ui =ypW-iBe, tha »*™t of tli« yj^T^ thE 

^ for Hit t“’«»; in thr bfflc B ia * nmgo of t^'*SS P; 

T ■ t * k-*i > mwiem af cold Wiltr u maintained when the ipmt !■ eaqiin^ 
|hn»l«h living lb egecol Wld eait at/A F i. 

very ^ the wamii mud a ihenntnnifter 

the pipe that undmtand that an apperatiu of 

not know nbiert of thU invcnlinn U lo 

F.van*’* .^‘.‘^^'^^.'^fiSSTbiitioo of bi«t to the liwiid ^ 

effect a mOfc „ .tni, bitherin oonatmeled, aa well aa ubtaiubg 

dllatimi, than J' opnmas. Ab the pian w totally diHlfent 

.plrila of great oitB^d^r^e of the aimn^menU evince peat 

fnittt any of ' .!!^?ihB^nT«Hot, »= ^ reader, wnliiwt. 

ittgenm^ «* Ihe ^ ^ ^ppUc^ty in practice. The etigniT™ 

hoV-ver. 0 a a ^pe wyeh eonveja tl^ 

repTrenenW the whole "F’j . ^froll h whe™ it H mahttained at n ectto 
or I'*!"'" thTrifl], which ia a Tevolving copper cyhndw. 

level hy tjj tides againat the nmet enrBicCp M incrwe the 

with Udges feed ™n its hollow saij/y f in 

agiutiun of the ,tn; pinion i fi^ed npon ita hollow ami y 

fTOm the (pnr'Wl^ ,* iS^b UieC pipe of oniform hot^ ajped Up jnln 

b the reehfier: '^“.,^^,^(11 the S^l^ so as to fonn imieo for rot^on. 

theepiry “^^^7j,“ddinA that at •')« **"’ 

DU one of which a pinion * ( ^ thealhrr: m 

nipion ie acted Urnw-J'^^l^iSotT wd n s mcehrer for the dHtnllod vpirit 

f, the rttnm™ dhtdlrt 1 rtfH„e^to^ intended to ihow the 1p«dMm m 

The figoTC TTtire^nled m „eee«aary to deamo IL Far th« purposo 

which^c riill » drawn "PwUdr milhl™^t to h* 
tlicrc ia at o n uBiTe'v^ j eojinccdiie hdiee at the nnion 

fjtiily done, alter Tln!, [««tilurr j caamiirniisalea with the atDl 

repreBcnted ^^\,|tu jl,e rafrigerato^ thmugh a ainffing-lms; 

thrungli the hoUow ^ ^ j,|^ reservoir by nieana of a ayphon paaipg 

through {verted 'm the raervoir for the pntpow of dunging 

limta; ll'*! *1*“'* “t * ika kine limli for diBohnrpng the ^nt Ljtwr. In 
the still wW. wn*. „t the valve is prevW downward, eo M ^ 

□njer to charge ^ !],„ syphon J this sets the eyphw m •ict“». 

^ t1,e Ihinid o vaiiE lord .a the liquid In the r^^- 

aud cauiea i, g-htnl md a J®w molion la givcil to the 

Thua pepor^ ^thc- ^avEiiieiil first mover, applied to the e^ upon 
rtin ly hand ur f*y. w filsd. The cendnueua motion the Iwmd 
wWoh Imwevot iwriie the fim ^ 

pteveuta the fomitthon ^ pt9- 

S,e agitation of immerfyidj entem the hollow 

dnetiou of vapoUiT W canseil. "m • jt -(irte Decesaary. to ohaervr, 

pateea into the coiled in the diMCtion pointed out hy ^e anuW ( 

capad^ vapour hewuiea condai^ V\^,rl 

eonaequently hoOow aai* j into iho ahU, tbe^llow 

-I c^erv rUTTiilistsi^n li[ii^ § trnrimwk^ irtdtfr l^wiinii die w tw to gito 

^ “-i- "■ ■"•■“•""" 


alcohoi^ 





len fSonn&tnitEslp bi iho tjrmpemtiire iFwitiuiied m tha recdlierii 

which u r«gi 3 ]iit&d Bft ii™l by m tbcrmomc^. Hie toirit m€.y amK^ium% be 
4rawii mt ^^p gperKtum at ilmME ony de«nned iJAagtri. An ^tiire 

m thraE DEW Hmii^rncul^ if the raidfi of applyine the iyphtHip wbkb h ewi- 
jEDitlly lupplyiDg & itiU with 6x«li waab, in ihic pboe of that which hm heini 


npcTuriudi ojni tlii!i ppefwtJcn Id tiruformly ctmthiiicT dsnnq the 
the vcsHlp owing to Iti pnasSn^ tlinni^ a tahnlur ftiu. Hie lyphcn 
moADer enftUlca tile Btlfl to he duchiumHi wltbnut itO{]|nng the Diachinery, 
it u nDcai^ to recharge the iilR with the fire under it^ m thicb caat- 
irwn lUdb^ pkte kdtnWn fmm Uie hack, rooa In mterpoae ilieif brLWem the file 
uid the Hill, ond jthuf prcTent ony f ujnrjtn^ clT&cta to the conlcJiti of Llic latter. 
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TIb following onpnvine twprtsentj on ftppfiintna wU. h bu 

^ - HDFrii'amoTbcatedoir, nfctingtliiDughlheiiKdnuiior^ 


tJ fennetltfid WwS to to djflltEJ, whicll 16 to bc toppln-d 


sp««ly 


cimuiiung thfi fennrntfid 




* hmTrliaui?. Ur huiujiff tlic cock hi the pipe fig 

bjr O pi^ ftrom ^ ^ avapot^iror ^ «f 

tLe woit Ho''* r«=iT«l into n fLiwli Wm. oi^Ju'K‘tc to* 

tUn EDpptf - n^irtflui m»ill perfomtirtU at tlic bolt«-o^ V 

ntsir iis a^»i !^,,a!iF in * ftrttnfn over tto lutCice of 

mcani (hf bq«i^ into^ ^ 

'*• wUi a « ™k fbr tognlallni tL« tomiw^Sblol 

Oilinlucd, nllJ jt ntool 18(1^ till a iwaD portion of mUinms 

«,d tbo bc^ '^^‘^r^nSttuTaiid too opirit would tbll* bo oeparatod 
vapour would am into Ui 1 motlera wliieb u^y son- 

at too niiuFfleture. Tlml portbra of too wnto tb»t o 6 «P** 

Bpirnfl'd 













ALCOHOL 




Bvmptfrntiim awing to thE ]j3W hca^ (and which would contl^t of Walrr 

and extractfro nuittcr^) will nm vff at like of the rone a crn^ul^kr 

gutter, imiJ from llien« pw oqt; by jpi apeittiro or ^Ipe^ m at while ihe 
nldTS aphitniiuj risea heiweeu the innET cone c Hod Uie Olltcf cenE // culen 
ihe neck nUd froni ifacnce piaCticdlB^ tLtvUgh tha epirt] WQrmf ahown ill 
itt With vat tf, ii recrivwi into the FPeipisfll A, piirily in the fann of vipour. 
md parity in iha liiiiiid fibntc i Wing In iti pius^ through tho wonn com- 
^Tmlcatcd ao loige a portion of lU Lent lo Ehc waah m which Uje womi \% 
.mmeraed, that a slight addidonal htat will bn tufQcicnt to wparnt« Jti deohulic 
conatitufiili. A KnaJI purtkin of atrong spintnmM vapour will cidliWl m ILe 
upjwi port of the mi which may h« conducted n0' hy iho tube e iu Ed o tepamte 
rcctpitiul or refrlgtrutc^, oj the tpiriia thiu produced will of supedor pnn'tT. 
Th^ innre ebUlilS portion of tlie vapcnir pnuei enwirdi through ibe open tuha 
E inln the great rnfi^erBlory L Una ia a Urge ^^lindmaJ vcmcI or vat, with a 
itniiif foJw hoUnm at /, into which mo wddcfed n groat nunihfr of Email Ehiii 
pipea 1 1 TiHiiig vertically and ouBa at both cudj, iho upper eiirEmitiea heing 
aoitlcrod Into tlii.' bottom plate ni the dumkher m. The portiDn of the mt oborc 
the hdae bottum I ia kept hilud with cdld water by a E^rvice-mpe imoited at the 
lower part, the vancmir Lhcjtdbtv^ rising up tbrutigli; the p^et ^ U exposed 
wcqy jmeh fubdirided lo a T^iy extend^ metallic surface^ Eurrouiided by cold 
waiDr, by' which Ita caioric will ha vet^ mpidly abatnictcd ; ih? condensed 
liquid which then nina hack ddwn the ptpet, to sets wi£h the tiiuig rnpour in 
in pmgTf sa, and, hy that metinij condorvBet a Ihiilinr [Portion at i Mgher icm- 
peraturs than would have ntherwise heea accnuipJ tihnni, whiob is the ofaject of 
causing llie Vapour Ic proceed upwards iOEtcjid of furotng It down warding eu in 
the ormnaTY pnactko« By iLck arrangements It is Expeeied tliat roiy little 
vfipoar will roneh tha- upp«r chamber m if the water ii not allowed to gat obcivo 
btp J but if the supply of ruld walEr ahemld he mEufficlL^ul for ihe pttipa&E-^ ihe 
vapciUt must ptucead, of course^ from the tuba r to nnolbcf tt'CrigBratory'. To a 
beve'Iled wheel nt ^ ore atbicbcd two hmg barst Eir soraperi r tht^ edges of 
which Bcrapo nr brmdi against ihfl luifoee of the cone to cfeur it sadiinciit or 
incrusEradoilSt wluch Wdl thim &Q to tba bottoiq ; the bam aiw conneeted by a 
ring at m ; inch an a^^aroUM will be Useful iu the dinltlftticni nf lintiMa that 
contajn much OXtraclErc matter. From the above dcBeiiptlon it will be Baau 
that the diitillatrafi ii carried on without mtBrmiEnaai, the wash being odmilEcd 
in a small ilraam, in Bueh quantity a to aUow the alcoholic portion to be 
cYnpora^ in Ita pomagB oner the bealcd mrfoee of tbe coub oud the rbi mjiin - 
ing jWTtinn ro po^ off in a rtTBom by the woBte pipe at r, aa long oa fcrmrntEd 
wuh ia Huppl[Bd &nm tbe brcwhouic. It boa bean stated, though we know not 
upon whit Buiburity, that it has been fouihd difficult to o^poralo the ilcoholic 
from the jHiu«rtisj;iarti of fenncnled liquorii by simply cwwnng tbem to flow 
over a heoM uirfuer and that prEfBrxmce hag thefchiro been given to stitla 
consEructed upon the oamhmcd tnincfplEA of Adam and hulimaii]H 
Ws have ntroady mentluned tim piup uf pototues as timoogiit the aubEtauees 
from whi^ alcohol may bs obtained ? oud the manulactnre \\bs bean Tor some time 
part cflTrffd on in varioui places with great EUceasa Tbe appandiis! and process 
which WE ore now about lo dasciibap are bodi of foreign mveiiUon, and were intro- 
ducEd Into this country by tbe patentee, M SAEiilmwro^ of tbe Bvlmont Disdltrrv. 
y Rnxholl. Theporataet being fifrt Woabed dean, ora taken to m mEH ground 
iutn pulp. This pulp is then mixed with % large iraantity of water, which takes 
Up Ibo chief part of the cnniammnting brown colotEmig mntti-r, and It a then 
loured throoigh a eoarte iicTB, wbkh, dEtainiiig tho*c pEbcEi tbiit hare escaped 
ibo mill WTthflflt being gronnd into puip, they oro rejected as inclioihle fur fer¬ 
mentation, and appiiEd to Lbfi frEdiug ^ pigt The pidpy liaiiid time freed 
fro^tlir coanwr piecM, mna into a trough ctiitaimng a number of smalt boW 
and lined m tbe inside with a Unen cloth JUffidcntly £ne tuprovent the floaiing 
1^c1» staroh from pilS«lllg through; the watEC then dnitiu dirougb the 
Imcw, leaviuR the pulp and starch to sftllo In a mou, Wlicn h has nifficientU 
Etrnmed, and br^e eolM and compact, it is rmnovEd from thence m^d laid 
upon n pbubered fl«r, whmh rapidly shsorbi a groat poriioa of its moutnre. 


ALCOUaL. 


To drr it eutirpIVi st jiSiKEtl in tiln or 

vcari aiLd mtT thcirefarE^ hi BloTfid oway for l^tqre t^. TllU wet pq p 
JoweUr. cflunSy lerriccaWfl for imme^atn remiratiit^oq, u do oec^ 
m pto«ss« in dUtmolSon coa he caro«l forward at the 


dry It it the i 


pqll _ 
c^oAioa tu* 
time 



lliep tabe BEippl^ witb in the croporttuti ot thpEc poimi.^3 a£ aeid 

of ™1phudc r*! Jg: p; 1 .P, tbe -*Jd t. 

ED evcTy hun^d ih. wrt Wilp? Tlw ililatsd pulp li lien tn bn du- 

iv«T lwifld«<l th ^nto 4^ canUinm* dtlutol 

cIuTgeJ frmn tlic ^ BugrOV- 

4 urid, »teani m tL«ii tobe ^ d^Mnii tn iht bottuni oF He 

i BWamnboii, ibE ou™ the ndjt- 
vMsel, *^Brt hflura' ebnllhiEiiL iIe dKSWspuilllon i» 

tMTc bo boa, *nd, oftrt fout " we nu ^ part of the procM*, '«fe 

sidcredopinplrte. Uefo^h ’ ^ water mm a servite-pipe, b 

thould noBM titet * A’^di -rn mil—Trtesl; die MJKm™ ftorn the baaing 

placed on tbo ^ therein coiXnHed by tnuiBEiiiltnie 

Hquid bentaih eotar anj the water thua made hot, mitbi 

their tadnne In the &om time to time, ae it may U »- 

for replebiiHiiig the vata with ^ stop-eoch* Th# cenlau » 

,juired,byinBaneoftt«iin«:tt(ig / jjjt„ |2 j,j Batumtiu^ ve^ji 

roeeel 6, a^r molult, m ■ufotbii, 

ond, during ibc time that tl b oa-nv alTrt^rtecnes cemtinUM, whirS will 

^K^e“SaIeealretinn of the aeid? but, In geiteta three 
vary occordmg to ibe urgre ,officieat to Eaturein esrli ponnd of sul- 
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rp 


«t iht bottebi Mliale thA deir ligtior k mumug. TEi« datliMi™ ashi beuta 
d^. OiD may be atimsd np with a quantity of vraijr, t& bike ^ 

wliEtevtr Iftcaf^a m fL’t^€niflblfl matter it may cuntEio ; QL^B ahtmld ^ 
^□WEd o nibtiOfi toain. Md thfi clc^a^ ILed to be added lo iLg fonncr in 

fcnnEDtatiun, a cpaatity of yea.c ii now to 
Lt the hqai-J, m Jjjt ppaportcoti af thrte pounda fn every bll^f1r(^d 

poiinda of p&tatM pidfK During tka formunLation, which lumaUy oocunteft from 
the tETuperattiTE of the liquid ahoidd L prelervH 

or the rwtri whera Jt U eondufitad, 
fit froto fltP to The paiEtitee having djoenverrd that the intndaetion of 
hydmgffl ^ the fermentative process be*tdw tncnutitiie and 

llllUIMkVUlP' tJljih TTTTlriFIflt riiT-IrLA^ hi..._j. h .hwi ^ *■ b^.. 



jumtil «n»titmE , ,„ thi, pnit it U perfqmtcd wit}, numEtflu* Email 

hdes , firoii^K wluEh t^e ^ « icape » mi babElffi up rtrmjgh tlif limii Thi , 
injcctma of Ihf gsa ihuuld b* coutlnueil udtil l}ia corboniE Bcid in tba 
upj»w part uf lio ™t, Bn oatpa, pf ii„ hvdroc™. Tli* p^t^ntoE ii of 

opt^ll tJjjit tllit Idt^eUai ti! hydrogiEn ^ niny le Tcry 4uE™tiigtOUBly 
Uted, not only in ^ prowu, hat m the fcnimntjition of dl mtiH^from 
wluch epmt ^ eIeoIioI h to btf fiiractEd. When tJm Tmoqs JliTmentition haj 
f It ^ ^wn ulT through tha rube into theefrU h Thfr 



entenng the inchnoil po^ mi fjiU hnsk mto ths itill, w^ile tho mon! volntiEE 
□r psM DO aloiiL- iti^to thr bent arin, and ftutn tbEnCo into tbo refri- 

l^r tff warto-ldh t, ybore it i* eonvcrtEiJ inio tba DtdtitBiy fi«i ™tlucl qf di^ 
tJbutou enHed iDW winw fwhirh ui a te^ wont ipuril). Tlie U wuiee m 
thm talEn ta Mothtr cidlei the low WloEHrtill, a iwlion of wliirb » tbeirn iij 
MiE tccompajiying en|^avutg^ 



M II iLe^y of thf^l (jjted in hriii-woth t„r b furn*M f a long wriK'd- 
Acnlir neck promedi thu ni in the waalunj. the oWeEt of wlriSi il tlint 
EUlieoOB part of the vBMur may be conrfEnied eb it aaoEnda, Olid fal] b.V:fc 
t^un ifktfl thd Btilh while the mare Taktile nnd iblritqaiu tuushi ikTrturrh 

^e tu^ ■ tfl thfl bottam ttf tha veiMl a. This loAMuentJunE^rTeHel ha* a iSb 

nf cqjdl inter plactd na the tc* af it, whjeh ji kent. mnialtiu? hu 

pi^ p. and a*^ ,„bE n paiZ through tC "h 

1 “In J'"'!? ^ond™«l Uqnnr fei at 

mano to ^. ih„ „pon,, flUing ^ 


vapaur 


n?on^ tTwb^h irpn;ti7tomE;;;] 

' .Lippti*A with cold water hy tha mi^iukanj. ^ 
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cvnnirieit V€S«l 4 divided, hy five tcrtieal pjiriilions inlo ri* eompalmenu, 
but liariuE a, 0 OTiiinunblti<>n from One tfi tbo other by meafii 01 tubes 
cetdlus frntfi lb* tipner part of [lae firat compftHmept, id ibe lower mrt of tbe 
Ureonk: and, in tbe aamE Inunner, from tlic iecond to tbt (bffd, the third In 
the fmirtlt, flod sm oti. It will now be tefldTly sPEn thfti the moat Utueoua part 
of dkB ^ttponr wi]J bo eondeosed in the first eompartmont, while tb* mofe vola 

til* the sedood. where UH other portiod of the vapour iinaumea a lupflid 

fanir the more volatiia still will prooced lo the thircit And thence to Elie fomth. 
B(th and sijUir flrootiliug as the spitlt im Irtore or lesa dircsted of aquMWa partmlcSj 
dU deppudinjz, of coorae, upon the desree nf heOX rmployed 111 the fumaise for 
rsiE\n^ tJko vapour in the itiU nn3 Upon iKe d^^ec of cnl^esa of llaO wat*r 
Eutroundinu the condensLuf i Easels, to eniriri!, howeverp the tondensafiou of 
aU Elie vopiurt a tube p proceeds from the upper part of the OoUipurt^ 

urent, to a cQoskdrrnble he^ht, then tnkGs a hontnnt^ coifrse. im^ 

fliudlV dMtciidj into a epiraV wurm iplflced in ft tub of cotd TOler^ whertp 
makm^ El louff drrmeuta passai^f, 5* delivered from (he bottom mto a reCEivar 
i„ to cnnceutmlfd n fonT^ tB iieflTt:r til tlie rtuli: of jHire bI=^L At 
tbe IwttdTn of tlw cvlhtdrical teswI i. i lepwnte aitirtpipe. mti 
cMd* from (Mb (ornpartmfnL ieudln^ into tbe long ptj« «, wblfh being bIio 
foTnirii^ witb = nt «ih« (ud, ll.e *pint «ntni..*d b 
roa; b( dnvTvo □iTdUtiiirtly; iTic ™nt(ntt of *115 or -J1 ^iTiT 

Ik drawn n.T bv tbs pipe « lnl° *>■“ wdwbiatjoii; wid the 

bnvinE n cnci for that imrp<i«:. AltLflnjjb thk apptnutm u vftU nJaptcd for lU 
S3d pt.™ I new in tbi. cnualry (wh^ ihv v«ail™a natiir* ^tba 

dulilktion) WP nJU*[ abatrve that llltk myenlujn ba* bpen di.plajed ^ thr part 
of t3i( Witentae, ai (ilma»t tvrty part of it ia Ctfined from apparatiu ieng nn« 
nndi . in Fron«*^-or a fuiU.cr acronnt j dwhlbtarj^ 
rolm W( rafer uor r^adart to tbc oHidc PlITiLtAtlOW, nndOT band ^ 

^ md a df Bcrilltion of t groat variety of iltH" "ml appifnlw CPnnKtsd thfK- 

5£ wLlubTlcngth to W^cb we bitVe aal^nded tha p««tH axt«Je p«i(nU 

*bv tit* aJeohdir mExtOK ij braUgll! 10 a 

tjjp affiohy of Iba Bltobol for the water with vkth it 
deg^ o _jj,,i li tlie [frtst eifiMS in llir propnrtio.n of tbe akdhnl (*3 tlie 

i,,btto^ombLn(d. 0 .d(d ^ thecontituelU parta of 

water, bKopiro w y ^ ^ dUtiTlatioii, Alcollol being much lighter tban 
the “r St, p^tv. Foorero) COn»i^ it » 

^ ''I’*" fc^v;wae S29, that nf water 

7™ jioV L i^. pw^tw. M It ein be c^ed hj mere dirtJT- 

lOM p and ^ ^ ^ mdeedp any process 

£s. b?S'i"™;k «;&»!.,dji, o'»A..i,- L«2i 

fcno^ by f further poriion of water by moaua of mi ahtaluie 

t t.f Jita (oononon ioll), may W adewitogeouvly 

T it nf it» “f rraWtaHiaHon liy beat, and 

VkiA 4 rnipih ill howevx'r. ctmridci'^d preferohle to employ the 
adding It hot to Ibe epirtt 1 IK nowe xr, ^ ^ tlie idenbul 

SUnri; Vhiieo, Lfd then allow«l to 

,b^d be ^edJo it^ K' abaotbed waieit from the olenbol, 

nibiide. The aalt wiu uc lo^ » iu be added, ood the procesa eon- 

wbich be^ dfi:ji^^m“j* at V- bottom of (be veeseL The ideoW moat 
tmafd unto tJie W t ij.i(nijitinri in a watet-bllb, to dintrivo It nf tlje red 

uew he atiWed ^10 it from iha^l heid ih «du- 

£ k f r™v sk;s-j.‘.xt“ «.S 

inunata of linie, ^ dimeniioni, and rearing npon the 

in thu » p^Md M _ ^tmuiug tbo ditultd spirit (hraody for inaUneo) to 

vel«l,ii then «verod do™, mid F^rlr 
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luted, lo prtvfifil e9CA]NB of (Jic SipInL A HeriH of dcuLte irmeli 
fljfrang^ beqMth ihe farmcT^ c!tar^ed wkli ihi deliquescent wl* cn\y ; Kid 
pipes dF uDmEzninicatiud. Icdd fracn -duc! Eh clhs^ slid arc furnished with 
■lupi cDCituu- 'E1u«e orrongemenU, aa vi^cU as the will bo perfE^llir well 

linelerEitoad upon reference- te the annexed diitgrarrf ^ u^jiel contwnin^ 

tlie dflE[|UcKcnt ‘Hoit; that cantainnig 
dilute spirit : the cover of iv being well dused and 
hited^ Et 11 left fur lEiTTBi days lu ftttTACl thu 
water from the spirit; oUil wEiim the former is 
«^ip|Hi3ed to he luJI^ UtUTAted with aquenua 
pakides^ the spirit iit ft (cfinriderahly jjnpruveii 
m stfim^th) u drunn ck? mto d by tumfn g i|ie 
COtfk t. Tmi iecutid Vesisel being also prurided f j }- 
■with n lEtfntuin of muriate of lime, tbe proecBa of | ^ y j^ 
coacantiaticin roeotnnteu raa hy a forUier AhdtrAC- ^ 
tiuu of ihe water cont-utned In the spiErit. In like 
mimner the Hplril may bo lUCCeulvdy operated j ^ ' 
upon by Lho lidta cantained in the Tessels v and - 

ff andt if required, bjf an additional mim^r of vesBfjj^ until alcohol of tbo 
greatest petrity li obtained. As each fers^ 1* tfUGCEsah'dv emptied, the Kitu- 
iali u token away and r^lacad with a frenh quantitv of dty aaJl, when 
it is reidy to OMtute upon anolier portion nf apErit let on from ohov't. TEwre 
ts another meUsod by which tbe itrangeat alcobnl may hi obtomed. okhtiugh 
the pmeesa, as niuahy conductitd, is ratbcT dillELaiy. U bw been ascertained 
thm bladder Is imperkmii to jdeolfco], iilthuiwh penrioui to water; bo that if n 
portion of flleotlul be cnofined jq A bladder, the water wld be UFapumt^ in the 
connw nf a fswda^s^ whltsl the aJeobcEl remaihs, but in a bkhly coucctilrated 
etate. The Ibllowing infcinuatiou on the fluhject ip e jtractM from Femu^ h 
Si*/ietw% rkfed, 1S2S, and, we rtotibL na|^ may hr turned tn practical adyanta^e. 

Mr Soemcderlng, iu a memoir to the Acadietny i>f ScJencei at MunEcb, 
ttmt alcohul in a Te«el covered with 4 bhuhbnr^ the Initer imt being in contact 
with the lluld, loses, whm cjqrascd tn a dry attnespbere^ much of its wiitcr and 
IwcoraES straiigcr; but if the v^»el tbiu closed be cipoied to a damp air, the 
aleofiol attrocEs hinnEdity and becamca wentkcr. In a occond memciir tiie author 
itates mfft partiimkrly the eflbct of bringing alcohol inui more IminedjEtE crni- 
^ j membrane If a bladder bo Sled with 16 ox, of olcahnl m 7a*, 

and be WcU closed and JEtspended aver a sand bath, or placed near a warm 
«ove, an M itt remain at tbe distance nf mwc than an inch from the bctsLirfiwc 
ic becomes in a few diiya reduood to a fourth of its Tolumc, aud is nearly or 
quilc anhj^nrna M. Soemmoring pn^parot for this purpuifr enlrea" nr bcc^ca' 
bEodder^ by BtuiFpinF tliem firet In water, wishing^ inhAting, aud ideamiiiig 
them from grease and Qtlicf catumemii maltcrm, tying the nretem carcfulLy, and 
thra retnmtng them to the water to clew off more fuJly the interior mnctHiry 
After Imving mns^il and drM tim hMden, M. Soemmering coy eta tlmm with 
a lul^yon of icthyccolla, one coating mtenLoliy and two mtemiJly. The 
bladdfiiw ibus beemne tirmer, and the concentratiDii succeeds better. It is better 
not tEJ fill the bladder euUreiy, hut la leave a amall apace empty. Tbc bladdar 
u not moiat to the louch, nnd gives out nn isdoor of alcohoL If the latter be 
below 10^ Haumc, the bUdder then loftana a littiev and appran moist to the 
touch. hUaddeta prepared ^u^ fibove may bt employed more tbFUl a bundred 
tirare, altbimgb tbay at length ^qqiru a yellawhib brown cohrcir, and become a 
bole WTLEiklcd and leivlbery. Ihe awiEUmhag bTaddnr uf the slmBn is not fit 
for tba»e cjtperimiro ta. Alcohol of wob put into nue nf them, find after an 
asposure of t^y-two hoore it had lust mmo than otuMhinI of Eta yulume, and 
was wetkenod 12 ^: ibu aJonhuhe ympour wu perceivod hy the rzaei?. Of IWO 

SJT"? T.“ ”■ '“'i B "*■ 

of aleobnl riiEy wew ,iil£ hj udi- wqwsed ca b alielit lu.aL In four 

dBji tie wBifir had cpcirely Jifappi?a«d. tiy, nlcotal M Kweelvlrtt an 
onncfl of It* »^hL JfTinaH: itBtiin, BTld liie itutar &f itEGa, EVMWte Bud 
depont on the mtenor of bladder* the snlme psjiides which they wnUm. 1/ 












iiT.COHOr^ 


u 


ihr h«i b# ccntenientl^ mtLaa^^ absolntf? ak^hsA n\sj tw in frotii 

%\x twelve haurL SoL bwt ii even iuffleient tc procure iUiHydraiii 
■WiiiE pliiired in preiMimi WadJeti coninkctA no ImuI oJemr j It iwaTiiEL-ft 

ODlaorfflCquIrta mare WPai and ft milder and beoinlM 

■ ■ ’ *■ .-■'-1. — ^- 2 —j N-j gliiiB ¥csc1 cl<M^ wiin ft htwMerii 


Mcid tflsle. The walrr rf o™ne« onc-tbirij EVaporaM m a 

fcw montlii, hnpEiiinl to luiTe a atrtMiffer iwkiur, ani^ eotusquumv hnd 
liothitte of ita ™lBt:i( ptilHiiplt ‘nieae cipL-riniEnla of M. Suemmenog 
eitabliahioi: the fuet ihai Wadier ia impiervitttij to alcohol, we have jio dnubl 

SSS OO or .!« litlln lieot ncccLry to efferf thi. 

bo one of eient Monomy, if on np|lfiraUki can t» deTiacd for cotniu cting 
riko n™™ f^rtMTEly aij with litilThiboOT. For thla *ootd 

!f,^tbot,m.lead O^ ihE ontoary anioiai tTaJder of 

be employed, aa erpming a Urgor surface to Ac wr, “inl ?*. ' 

TEoidhit for fisEno into a aidtolite framing, which might be phieed in □ he 
apartment, m. ir'warm (liinatrt, to the heat of th^ «m. 

ia thenn in the foUowing dia^wn- n fft™ ill* tEsophagna hlnddan, distended 



• r I, I, ainl c e which is ejhihHed ai hmkni away ton-^i t]in 

between a f^i ^ renvenient Icn^ t width. Tha 


middlf, to inuw ll u,t,j — ---" - ^ 

tuiTi d camiKl tbe upper and kwtr piEceB, Jm-d cji^ 

I beuii 


__■ oidEb, 

^ _ pivwlB or Hftlrt 


by wood™ rings, wnl properljjeemwl uj 

_,-- _. _ i. ihmiLgh iimilaT aperture* in the bottmu wl, 

lower euda of Oic i secured by o 


apeb 


wW^they"^ rcmenled iild kept “ppoao tiid fihy V 

board aero'wed orar ^rged^with 

SSl ta o£r 4 .S 
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**1? ‘J*' lyentd, the Mncenimiiii epirit mit 

be dlBch^d byrncKnidralineeinUi mitahic rctiipieD tt. ^ flatead of 4 idDi'ahEB 
Me miffht be uaod, hv fbnnhij tfao beHom ™1 (into 

UpjiK onr, nnd filljiig ]l with 4 discharge cock. 

"J * tr^pemrnr, ceneidorahl/ 

iT J . P^Int of water, nuwy poreoni ha,^r tuppoicd: thftl its voiwai 
I^fh^ ndvautagfouEly mdHtihited for ateani u 4 prime irmVcT of lUnEliijJTrr 
fim si^ettioQ to Ihri rffctt we thSflk oiHginntcd will) tlie Ker. £. 

Vs^'tT ^ “7 atteinpls le csnrj- it into rfloet pteviwu 

thr ^ Air Howtuid, who took oiit o pstont In 1835, for on anpai^tu™ 

I“”«ve^ce to bring it to^^Mrion, 
mtliout ■weesa, aa we ennnoi find tliat ouy Enjincfl of thii 
brought into nae. Ths fonuwing de^ption, Wi^ ^ 
onncxod engroaing*, wiU explmn the nature of iho appamtui. A and U we 

y^f 1- 




^cyLndtfi, of equal canamly, communicallog at the fower pan W o pt|» ur w 
oonto^ui a quantity of mJ. toerrn^y. or 

iTm ■ T. !* 'foponr at tbs tenijwnitiOT to wbicli ft ia^ia be eiDoaed 1 

ndfleient to £11 the baae of one cylinder, and nearly the wIioIl of 
^lind^. Wirirto tl« cylinder a pi^’an eXpoa«t'^aErve to lU 
the itftiwpkfire; il Baa n puit&n jpod, fi.nd » piackedi it tW nnniT t 

A if a thm itctiUlic dkli ^ (|mktin& £^|y 
^ fadbre-luintioiiri Tliia latter cvlmiEr^Bii. 

«;-.^hh fastened down upon it, .nd iwSh a aSSiS^^'X' 
centre of the top, paaeet a tube t torminoting^ritldn the 

i[iip-?alv'e^'thyf^’”*™'j W"h '“tcylinder 
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llehl BtuOinp-boi I; a «rJsty-i™lrc K t» placed 6n ihc lup of tho ^Ijnder. In 
llTc pislnn' k' an orifice filled irilll ft plug, by Ihi^ia uT winch the height of tbn 
flnlif nlinve die piilou (it ihoifij alwajl lie kept a llllle ahoW Uje pitun) liiay 
be leeulntcd i and ul N U a cock, by which the fluid may Ik mlhdravm frara 
the cylinJera. The uylindcM, nild the flaid containad thcrem, heated by a 
lufficicnt nurabw of arcand Siimpa placed beiiEadi thEin; and the cylinder A, 
and the luwfT part of the cylinder B, are niminudcd by a caaih^, leaving a 
Mimll space hetwecll tlicm, w aa to bonfllie and catty tha hIa^^^d mc cn^ly 
aruund ihenL On tLc top of the calling U n cliiimiey F provided with a 
reHi-<« Q, Ihe hetlCf lorogtillde die llcol pf tha air Vtchm the esaing* By 
meanr nf ft amflll roTce-pnmp B, whieh ia wotted by the en^not a ^alJ auau- 
titv of akohol ii drawtl from the cundaliser, and thrown mihhjly llmugh the 
wl* E an to the flortlingdiah D, which, being provlnmlv heated by ^.e oil, (it 
Xr fluid medium, un which it floftia quickly, ii 

whicli. pteanng upon ihc d’lah, illd the ml on which It ll^t!^ the Oil 

through the Imrixmitiit tflceagc, and rai«a tlw pialou to ita hl^htot point of 
LvftL. 'Hk V,i« in dm cylinder A heing now 0 |Kned, the vapmm 
by ft tnim S into a seponite veaflal, (md U thato can^nii^, the pi^n 

by the proatun: of tlw itmuiplcre, and iba dt^ O u cBttftil «am to 
S^n^raf the vapour cyhndet A. tnlK S k sirred to tlie ™ddro by ft 

flat rituf W of woeX^tt,^ 

LJStS i, «, Wtoh to 11. 

K,^sr.i:» Jl'is"Js'si ^ US, ^ 

s“^p.r^r 4 ‘i:br,.rJn^ 

Wrtpt CDIUUI with flannel, or ntll« potoU* inh- fSg. 3. 

StiMi™ nf lie natafc, the upper end df whicll 
hangi ovet the haHon X uitxt tha water; ab J, 
h^B ft ayplwn, rouJuctj iks walcr over 
tho pnfafiC nf the tubes U, dowU min a 
T below them. Within the cdtele, fotiaed by 
the anuiU tubes, it a fkuner kept in rapid mullOM 
by the rngioE, by wllioh meaii i a »hwDnl of air 
ia^ throVH upon the wet Hunuel, and ^e heat u, 

(HnsmiunnOy. more ropktly extract^ from ibo 
camdenser, Provipuily to .rtting the engine to 
inifk, it is ncowaaiy ro withdraw tJ.e aw from 
the vnwmr cylinder and emidenaef, which is 
dnne by means I'f Oil flsiinUStinB pump or 
ritu- Spplied al c, to a pipe with n rtOJ^ck 
&1& od the top->f tha eondenwr- ^ehqtod 
to be converted iota VftpoUI f® working the 
DUjine, Is mltoduced into the reservoir at tliO 
bottom of the Htolldenser, lliHIUJfh U tnfe e 
rfaed by a .crew hip/* F!s- 2, • W o nictb^ 
of ftllectmg the cOudensHtton by injertton* In* 
pipe a conveVB the rnlioiir lllKB the ToptUrt 
erWer into tbc cundenser ff, whicll (i fnnncd 
nf copper BJ thin as live prcunro Will a^ltnj 
-nil which CotltoitLS a purtton nf ftlcohol, which 
may be introduced by ihe tuhe e as befon!. uf 
hv ftfintocl a and a stuiKilok P an the top Of 
™ ft liltlne pump d ii pot m tuatioii hy the 

^jJTIlC at w™* ^ , I t 1 (W. 

^ n’ is npened. and the pump withdrawing a qi^uty of the ^nhol from 

SlTlnier part of the ruodepser y, mjecia « into llie Wima vcBel at tlie top. 

Xrp^mmTit through a pipe « worm i, the end of which k being picrovd with 
























ALKANET. 



nsiuty wmwXi iha liquid u dLipcc^tNl (liroughuu! iLb imd eonilrnHlii^ 

tha VEp4aiir fillli iiitii it la the bottom- Ffttl of t3iT^ liquid a agiiin thrown 

into tbo TopcHir cjliculer by the pnmp R, to he eonvert^id Into vj^auT+ as befon? 
dEiCTibtd j iuid pEut of it ii sgn\vi etoployrd to cond«nfl« the- vapour,. lost 
imtOttoocA Tlie COluliMifler^ and tuboa wnucctEd ihonriritbt Jira pipoed in 
fl- cisttnj which ifl b^t oonptiiiiiy fiiU of -cpld wa.t?r. Tbo oJi^Lbo ihova dEffcribEd 
Mti tliL-pniBflujoof the ntnioppimio, nhicboliooSe^tP ibo r^tiirn ittoko of 

tlid |aulnii. Thi^ JhllflWtn^ dLo^Tam preitft tA an 
outJme of an mrangcnient for avoiding tlui^ 
and prothtcili^ a double ootfon. a a joq tbt 
vapourYoiaoM - friiLbE piston cylinder; c iIlb 
piston KurkEngborizi5lltal(y. The arTtUigomcnt 
of tht lamp^ injecting tnuStfi &c. ii upon tha 
msaa pHnetpIr ta befurt T.lie Vopour ii 
mlternatciy geoEratfid with the two TOBaeUn 
and withdrawn ffom tkeni, and acta upon the 
tbrwigh the medium of ibe ud or otbBr 
fluidi upon wJiicht or upoi] the tliin enppEr 

tliO imail quanti^' of fluid to be cVaporat<!d it lujeclcdp aa be&irc 
de»cnb^ Tjie patenico etatea that ittlurr or Rfirntial oQj might be tubasituted 
fur aJeobol, alliioi^b he eontldam Lbe latter preferahlc tipau tbe whole, ju ii ia 
more Tcadily zmd cflcctually candenaed. \Va bai-e iwel an alcnholic engfue, 
Itklendcd far a 24TbDTaB penrer, in occasional upenujem m the Iron Worko at ‘ 
Rothcibilbe, where the jPatEofae p«r«veriug]y coiLtiuUca bio a?tmrimeIkLal eJlurta 
on the gTFaL ocole^ 

A hR iTia Tiome giveu to a Bpedea of malt liqnorr Sec Been, 

AL£MB[€. The nanka Ihnncriy dvcu to a emnmon distiBatorj appomtui^ 
now lE^ed a mSiIL See Auduul and DjEVioL^TtoTf, 

ALRALf, Tlso term la derivsid irom luk Arabic word Jtaft, the name of a 
plant containing an alkoii. Tbo ulkAlieo parser tbe«e general pnraariiea in 
tbew pure *Ealc. TItey tto canjdc and acrid m ibo taste. Tliw diiiolTP animul 
matter^ an^ fortn a sepaEtaieQUB compound with oda or faL ^Oiey conkbme with 
aeidi m licflnEta proportiDfUi the ree^tive ptuperrie* of eiusb are dntioje^ 
^ct a neutral U the Teialt, On tbii accQuntr they precipitate moat ujctals 
irnm iJieit acid Himioma- They chuncc moat of iba vegEtable h]ij« to men 
and irartore the culom of a vogetahle bhiE reddened by on ^u:^d. They crrmhiTi e 
With water in any pnrpciitkon. The m«t tniportant of the alkalies in comiocrco 
and ai like arta^ axm potash^ j|«hr, nnd ammunuL Tha two fanner Kif tlieae are 
genenilly cafled the fiaed aJ^cs, end the latter, the ToIntQe. Some uf iba 
»rths powerAd aJhaliric propertiea, and bare, therefore, by aomE writcia 

in chemiat^^ neen doaaed with tlie aikalioA: Lbm am lima, rnngncaia, barj' tee. 
and sttontitDs. jrany Tcgrtablea aliu contain matter decided] v aRalino; ludi 
^ marphi^ bv wdanm, atryobiiiii, &;dL Tlie pmperdea an'd ttaes of ibeH 
bodiei, will be Jboind under theii respeeIxTa headfiu 
ALKALUVItTER- An intstniniEnt for Mcartoiuing the ttfEogth of alkalkL 
Tlie b«t» perh^, a a tube mulueted into a number of equal ports. Add of 
a kikown apemfic gtai%, dilntiNl with water, and coloured with infajdou of 
htmu#^ h poured in Uaid a CtVcii numher cf puts ii occUpIeA The alkidi 
to be trwd is leeuraiely weighed^ and gfodnahy added to tbo d llntc acid^ onliJ 
the Di^ioaJ hhle of tha Iklmua^ oldened by the acid^ » restored. The mlorive 
(pkootitT of flji afkall requiltte to neutralue a given pnrtiTO of add of iinithrm 
stren^fl. ta a teht of Its strengtln 

AiKANET^ or BodLcuo. A ^ua of the MonogytiEi mdar, belongfnr to 
the JPentaifdria olass of plaTidL It ie fomid chiefly m tho Warmer recioiM cJtbe 
ibat whkb grows In Elij^d ia inferior in the coIomiiih powFr of 
in ^>iits, for which the pane ii ddefiy vtdkinhle^ Thu greatest qinuktjty la misca 
whence it k prindp^y wLtainEd. If the Tout of Oik plant k 
fUs^a m OD. oknhol, ur nuetuom mottpri a deep red colour is eattracted, 
impinyrf in eoloimng Varimu ungUifnu, aIm iq 
Ing mobagauy aud marble. The colunimg tnattcT e 3 diti In the baik uf 
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tiu plant; nilil W itia tuoli ina<it biirk, A gTEaler nf liulitmluji 

niuttrr ia eitraitkid friJhi lliLin tliiui froui ilia EHhcr pall», 

ALLQV. a ewiibinjilTuil df Ivfo or mari: mclllls. Tbe tiinn Ii 
Miuplnycil lo J* 3 iotn tin infifHor mctnl CDDibuicd witH cdM ur i1k'«* lliui it 
ii Bawl the limnlttid nf jeiMllfW U IS mrata df e«J4 and 5 of alldy,kat> 
t^ve^ inatnl llii idlay may When mDlnU an coin^ed citller by fiUlidll ur 
cepiciitatiuu, tha nlloy formed gflieraUy pruMasca prnpertitM and clinraatEra 
veiT dilferenl fidrtl tljeae df llio rEipectire camponenta. The deuaCty u BDiiit- 
tlillM greater, irometimEl less; tllB funihg ^int in lomo eoan H WMiditnihly 
tower tiion llie mriUl. Ehutictly ia eometiniL-a cdinmimlcoled, lometlmca de- 
etroyed* and tlid maUeabilift' nnd liuctility of the dloy Beldoin COrrwjKUid 
mill thiK of tin metal* forming it. These elumfea wouIJ trad lu 

the mTEreritfe, llial alloys are ehemieal eombimitiona, end not meohenieal mis- 
turra but then.' ate many ehjecttcHW to lllii mppoiition, the inCnt Impurtortl 
uf whieh off. tlial oKtais may ba eombSned in any propoj^ofl*. wd tl^t diey 
WW he KTOTOtod by tbe ptoceja called eliauati^, if diare a a great dtHerouee 
in the tcaKcdre temnaratUM of their fiisiitg points. Tbui, iilrer and iearl may 
be .tiwratod from eopper heat, tba mpper/e^ln^ a bteber tampararnre 
Ihr its fhiitio than tliu othar two metall comhinad; and on elloy contnuimg a 
TolatUa metal, os meTHJiny, « iinc, may ^ da^poeed by 0 strono Ueai, the 
filed me ml ntrnammg wten tha mora vd^ is e*l«lled. In many coara, a 
rerv aniJlll pidpOftioo df (ma nHtal is suffieient to chaneii tic most ImtwrUi.t 
eWtara Sf aether. A qU^lrtcr «f 0 ''■'f 

aold perfeelly brittle, altioltgb neither gold nor om brttla mrtali. If a 

LriEh. oonWtt^ weenie bo plaeed In tba laina with a mieilile eontwmng 

gold, 13,C fume, nruie orsenk will render tlie gdd bnttls. Some nf ^a ehan^ 
fhiw pTriduecd nra of tha ntmosl imjinrianee in tie art^ os niimy of tie niloyj, 
arTfiTnidrtt Tolttable oil wcoOht oMe newly-a(H“»»i^ than ony of 

the liraple metiJi. Gold anil silver, in tieif p^o »mte. wmiitd be toinlly nnlii 
fo^ S^^rLcfol puIl-BH td whkU they a» O^ed. if they we« mmll^vod. or, 
fleecunt of tlieniftnesi E'en tlis staiit/anl cuirtiit emn '* 

X-=d. to render it bard, dllierWLSS tha imptewuM wm^ ba vp^J dihfied. Mtd 
"c coik bv ahdlfinn. vfOdld snon be™®? dc^wt m weight, Pu« wr 
wanld b; nhfit for many rf tbe porposu. to winch it la no «tcnslraly 
^ Lto if it were not aDojed by some meUd to gir* it hardness; and it 11 tin- 
the metal* employed for this pwptoo ora ^ soft ma^S. ^s. 
f^metfli gon-metid. Se. ore oU alloys of eopper witli soft mel^ Soma 
^i^lcVwiil not combine together tminadialely, moy La united h> tha 
„ «r lb ^hirtl Thiias mercory vfHI Mt cnmlimfl diTWtly with mm; 

S It ffloj here he ohsereed. ll^fc w hci: mi^ury Is ttmlcd to 

full >“'■ rht. iitSa. 1 W. 1 ., b< .ite <.□- 

tlicnowecTd Of 0 bar rf alimdard goM 
ID rtj-dfic Bority and value to the tipper citre mity^wbieh would 

was of utfentir tnieibic. Tie snrfi.ee of 

be formed ''y*"*,^L^_ rullr defended, white m tha Biiid stale, from the 
. 1 . « bfrioyw of salt, pouudfd glaas, trtMi. Bio, if It be high, In 

mr.s.'r.vu rs" 

(isefirf which ^ (JiTcetcombJliation of the two 

Si-T^ tl i S ^kd Ze/tolldO tSaa CLWINMTrcs,). The 

SiTi^tha Ic ore by this moda wmbine* m«e mtnootely with the eopper. 
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Mfmkeim €x}id.—Thm paita copper, I p&rt Kinc, and n mmU ijUflntlly of Ljd 
If iJiEwc mtlfdq nTB part, and are mditl m n wjvrrpd cmcibli^ C4i)lainliig 
end, tbe dToy lacarfr w ck™ * naeinblancE to gtild oa to decaiTt tgtj' iklirnl 

Tambaey ttf Whtit Ca^tp^, w formed of ¥anftWe propottmud of copper, 

aiwahiCf lud tin- h ^ . 

I^mchhfth—h^tvvi Of, pure cappar, and 1 o*. rmc. The copper mujt be fir?* 
inefu.4 befort? the line » pddwl. . * . 

Prim^M jl/cto/ ii mnda nf from 5 to 3 wte of copper, and I of irac i or of 
corntnon biWt citra portion of dnCx 

Ikfd Sis tu ID pMOj coppirr, and '2 purU dno. For imiill bell^ n 

litUe tine is ndded, OUil fomecbnea silter. 

7\iian'ta, or J^rifOANhi dfrffn^-— Four (Ft piEilc bntw, and ict tin; when fsutd, 
iidd 1 ca. bianiuthr a^d 4 at. Emtliunnj. ITib compcHitian is tLEMed ai diacnition 

to niLdtcd tin, ^ ^ 

atrman Tslmm.—Two dmui, copper, 1 of- antiinoTiT, nnd 12 («, mu 

SpaHuA Ei^t ecrilp iron, nr Btrcl, I lb, an timon^t and 3 (it 

idtre. ‘Hic rnm ur »tc^ Tmaet be hecH&d to wMtcnw*, *md the iUitimony and 
■nitre ndded in en»dl -portfoiw. Two os, of thil compound aiC iofiicsent tn 

linrdtlU 1 \iu of tin-. - j 

AfflaL^Vmr and a half lbs* tint i ^b. bismuth, i lb. sntimciny, and 
I Hk Tp"d. Or, leiO lbs. tin^ 8 lbs, acitimotijr, 1 Ih. hismnlii, nud 4 Ibt copper, 
'nda alloy li used for making tefti^(it% and oiW yesiiilap wluch imimi£ adrer. 

Red 7&nlfSC-—Vii:e and o half Iba. of copper, oikd 4 Up, tinc- The mppoT 
must bo fnwd in a enudble before tlic Itac u oddetL flJW oUoy ii of a ted 
(^ulcHUTr and p<ifiBeMEfl gtsater dumbillty than copper. ^ ^ 

miti! MafoL—Tm 01 . lead, 6 oje. bisraulb, end 4 draii antnnmiy. Or, 2 Iba. 
antimonv, 8 m. bra&s^ and ID ms. tin. _ 

Gnif MeiaL—Oni hundred and twdra lb*. Bristol brass, 14 3b** nne, and 
7 ihs. block tlTL Or^ 9 Ibi copper, and I lb. tin. I^ad was formijrly useiJ m 
tbla alloy to fudlitati? the castiiigt but nt ilia battle of Prague it woa fotmd ibat 
Hnme nf the pi™s of oiditance formed of this metal w^.Te ac malty nschod by 

Ebc frequency of t i * j 

BlmcAid Copper^ —Eig^ht OC. ermper, and J oz- neutral arBcilical Salt, fiieod 
together under a Hut of oiicined baras and pounded. glasSr Iti wbich clusrcoal 
powder ia added. 

Sptcmtn AfrtaL—nevin Tba. enpner, 3 lbs. tme, and 4 Iba. tin. Ttieiie mctili 
lufin on alloy of a light jcIIdw colonri poisesaiTig nremh lustre. 

Meltd foriliii* rnfner.—Four M. Icod, «md 2 or. AtltittlonyH 

f>rcitin^ 2Wf,—Ten lb*, lead, and 2 ot nntminnf. Tlic aiitimonj b 
whilo ibo lead ii tit a atiiLe of fnaion. The antimony gh'd hardneaB to tbo brai^ 
and prevents i&cckncractton when cpoting. Some nuuiufaetiirer? empluy diHcreiit 
propurtJ(?ns of ibEfic motais^ and some add copper or bnMS* 

Tppe ^efnJL—Nine llwt Uad^ 2lbir antimony, and 1 Tb. bismiJllL The 
antimony wid hiaEnujth are added when tbc load la malted. This alloy espondi 
in CDoling; the modd is^ Aereforet entirely Med when ibn metal is edd, and no 
blcmuh IS fonnd In tim letters, SiercatWc platei are foimud of tilia aHny. 
Some manufaccurera employ tin iiw±ead of bistnulh* _ 

Commm Seven lU tin, I lb, lead* on, oopper, and 2 fm. omc. The 

ropper must bo iirtt melted before the nkber metals arc Added. 
jtiJ Penftr.—One himdredparta tin. and 17 parts antimony. 

Hard Prtrfrr^'rwtlvo Ibt^ tin, 1 lb. atitiniony, and 4 Ol- copper. 

Cowoioit SaSikr—Twv lU laad, and 1 lb- tin. 

Seft Sofder—Two SIm. tin, and 1 lb. lead. 

, Steri Jbiia/*.—N'metacu dwtfc fine «TlreT( 1 dwL. enppert and 2 dwtS- 


ijJntr Solder Jar /em-f?™—Nineteen dwti. fine ailvor, 1 dwL dipper, and 
10 ihrla. brei±i. 

SUver far i^/aiiwo.—Telt dwti and I ot, pure dlvt?- 

Hidd Stdder. —Twilre dwbL pure fcild, 2 dwt*. pure nlrcr, and 4 dwto. enpper. 


ALi,()ya. 




/Jri*w.-3*vcu Ibf. 3 Jhs. »i™, oihI a tl* liu- copper be 

bt-foro ttw? otlicr BitiiailB are 

jWwrJl Kt brisa. alltt S i>SI, KUP- , t 

I (^Tdwt^^ns (P>1J- JeweUer t gdd i» mad^ Ttinablt prapurmjoB uf pili* 

JtK»^ llie ™»' ^ 

jyidi cDititme* wLili ’.* motilbi, The alloy i* inalfcabls, 

by eafmaiiw to a inwii atmo^p r r , ^e bsiured by iliebt i5iblMlEH]+ 

“■■ bS i 

V 3 tniirnrt for dW^Wt l^c. iiic ™ f ^ ^ ^ dmnasll fti Wfcyy 

p r’r J 5410 nsTts Mul silver I part. If » lar^ 

JUuf^ u/ appcum toL « wwliwiical 

pwpwiiiHi of lu^ Si'« « di^nrily ,Bcn m dhrei misoed with tlu otcel, md 

rp-isE? '•“■ *■ “"“j' “'^‘' “ “'” ‘"‘ '"■ “"' 

fur —If from 1 m 2 twr ceoI, of rhodhun b« cont 

f 1 tc £ hldniS; wUh .oliiei«.t t««Uy i. 

limeij with i^‘o1, tic ^ ?„^miT]‘' dlutldi'ulBg'' "^oy requlTW to Im 

turtTErtt EcB!i*b =** *^'1 't t^pcriPf- It w 

;K.. I"— >*• “““'* 

mi of ‘!*'* aiot lc*d. and H IZ, tlD, M»lt liL' lead 

motalj. *Tl3i* alliiy melt p P«"' 

iB g«sl TortiV. A.™ artioU oUm thej p.^ezB liltla 

Bctopnt th ej «" " im^odcrntclj-, are EadigrauTile, and "reii jmuuno^ 

niilri-tJoillMUB^aim^^^ thoy-cEHitdTO. .BitlW aLnoiidi J-lisld » gra»t*r 

^ ojccmxnt (if Ibo pniwc tbBY m Ibrrcfow twiiBonOiifi tu Mims 

quantity of disiilW fwm nlmondi wJ oU«r kemBl^ u 

hifdU and ^ntoll Iinnnds. 1'Nuyeau ,ind Olber cordlidi JiavujueOy 
fimnd m be drltiucuv^ a _ ^ ^ y tter pdi]jd|lle+ ot pnuEic acid, 

ofl of Elmimd* ^ fjouTihJ^ bSUfiT iemd M v LuttU^ m 

mater ijlliintlty M is wluMe in, mill maybe Eltrodod by, 

Sat from the BWifFl? employed In niedicine in t3« fowl ^f 

Ttftter. Sweet slmBada art cSW“ in a mertmf wilb a small uujll^y 

ciimlsiau. fit"/time a ibkk eream Mparatai, wJJuh will 

ml^bli in water, the iLond amuIArn » 

nnenllr wmWneil with MonofTnia mder, belDOging to pia 

is the foepbasfod Jn«- 
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^ tiirtr iflftfl uf Ika^ Tit soco^riiu^ liQpatic.i, mi\i CnUd- 

hnj^ Ihii finit of tbp9f, whieli fa ccmaMereil lilt Lest^ ctjinrt fram lie 

vhHife \U nnmE- It it of o ^loaay pppojVKilirt?^ and m a ilirhl det^ee 
pctkicid - If reduced te pa^ikr, il j» itt a triglit ^fildefi eolciur. The hrnadca 
u M caj^d (hpio itft bver csl&ur, and » cbitfly hrmaght frorii Borlmdoet in IwFe 
gounJ ihcHt rtt taiLt ii liittiUE>ly bitter tind nnuaiHiiia, Tlit calKiIliiii u 
pnjjajKlIy tised m a nicdiriiic fiir horwa* frqm whicb ciiniiniidneB it derive] 
thla JippelijiEloU. It it L'oaracr nnd ehopb impure tliiUl lliB uLbi!!^ flnil Lae m 
rHIlk ttjun^ inielL Tllf three- Vnrietie# huvt, hourtv^r, kll \*cca DbCJUued frulii 
the iSFUt plant, flt MurTiadro, in Spain. The lint, from the- linnld Trliicb flflwe 
ipoDtiui^llaSy from the incuied liiof; the tecond, fmm chH jiiicc uTEcrwajda 
extract^ by prEOEure; tnd the thiltl, by iruiine the expreiiseci jium wJtli the 
dr^ of the mnticr. Pure olwa are nieaily nDTublo in voter ojjd iu jilcnliol. 
Thvy aie pov{Frfullv sperient, und lo loi^ dnai produee miirb irrijaikm; auuiU 
deaeH art tanie emd 

ALTITL'DK 'file beigbt of any place or thlim J one of tlie ibrue diuirfl- 
SJCHM of ioliil bodiei; eloTatfoii of die Cekitfnl Lodiea^ A"tf. In Et-onsetrv, the 
«ltkt^ uf a %ifcret_or n solid, Ift the pcrpcndbllkr Eliatenee bamiM?d ita Terti-X 
find The flidtude of buildin^a, ireea,. Acl may be Enoiaiuied like tliuii of 

geumelricnl Willda, from Eke base to the TCTtex^ but the flJdtmie of 1^- tnoun- 
lnios or eiemed plaina N reckotnxl from tJw levol of the oeton. Thirfe aie 
vanoud tiLtana for delrmiiEiin|r fdttludea, anch j|a ^eMnctrieai cflmEnicdon ; Ly 
cdiaerraiton of ELadovn j by trigonomiitiicfti ciitcuratjon; ahd by die tuc of the 
harmnfiEor, For an orcniiit uf tile various mattumeubi erajJovEd oi mlfld^HnE^^ 
textiintB, tboadQlitirs, bsfnmeterip irirb the methoda uf tpulyme theiti, con- 
5ult U^reEpecrivc names. Tile altitude of terreafriiiJ bodftM Euiiy be either 
occeBaible or moccesiible. the ohjeet viewed Ii Btxswhle, mid on the 

™e honiiosital pkne Oa the ubser^ er itanda, its altlEudo may be fomid itl the fob 
loving 'wnyi IVoride two deal roda, one loncer than the otbor; fii thrJ aliorler 
mae Tcrtjcafly in the gruiinik and having placed your eye at its top, k-l jlu 
mtslant more lowardi the tovor in a direct line, tul the lop nf the lecoiid tud 
u Been on a Lmc with ih# nmnnit of the oly'eet vhwe eltflnde ia requinoil Next 
ttir^urc the diat^ce betwoEn die tVo roda^ and also hetveoq the ihorter wd 
nnsj the lo ver. Then lay, an the diatanee botvecn die lwo loda ii le the dia- 
tanee of Ula Hhcrater rod from the towcr+ to U the dideirnce in iciigth of llio 
U bcLveen the htt^ of ihei tover and the abcFrteT rud. 

Jdcticep if tn thu-di^rrnce we add the length of the ihorter ro^ il will give 
toe ollittide m^urred. 11i>ettitu1t may^ however^ be aune conVenlrady, U well 
111 TODTr aeci^ely {iktoinedp by tnemu qf a quadmot, or ^ler nutniment in 
DiGoicLre anglre^ ni the fellnwiTVg Jnflnnct. hleaxive the dktanre of iha observer « 
jdare from ifhr foot of ibc iowert and tnie the JingnUr elevation hy mBum of 
the liundimifc; ibcn say, mm the cosine iKf tlie ohsarved ongic ^ to tJia mcaanrciJ 
dliEULtra, ao fr ihc sme qf the ukaerred angle to the allituik required AJliCnde, 
in UlronemVp Higntfira die angular diataiECa qP a cde^tml body from the horrinq] 
nieMurcd cm a vertical cirde, The ^titude is ridier tme or apparent owonl- 
mgly u It la meoimml from the mtional or tiia EoiunhEe Lofuson. T3ie obacrred 
or apt^enE idEitqde ■varias from the true nn ivo oceouiiti. Firit, the body is 
»en from the surface of the Ofitthp in mead of from tbe centrep whidl cOuKu it 
^ appear iDwer ihoii ilm true pkcep bj a ^osjitity vhkk b dcftnaiinaled the 
horiznnu] pajulliLE:. Secondly, the my i of light by which the body is perwfrcd^ 
m refracted by the (crratriiil atmo£^«rr^ aadp Conarrpteudy, it ap|Kan higher 
tloMl it othnnriBq would- To oblaln the true iJliludc, therefore, of a calMlIoJ 
biidy, we hllUl add the pzuidlacdc angle to the apporapit oltllndet and frortl the 
lilni n-uhtnict the rcfnictkm. Tile fried staivi from thefr grtat dktiflrL's, have 
p^lMp and hence the crl^Cl^chng Teumrt opphce oulj pjLrtkny to 
Uut tbi.« djiftreoEC hrlwrcn thi- true Oud apparent altftude of Um mimn, 
r™. lU pr^mily tt> m, idHUll 52^. AltittlJe of ihe eye, in trapeclfre, b 
r i.Line which TOuld be m*de%V a right 

A I Tn cultmg the plauie perpchdiculftfly. 

TJ A, rjf Ori'iiiif A new muaical i:ni±ruiiat:nl. It la 
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r^rr iDIHITDiiI) tlie lU'Jier noles 
cinack to lliME of A tora, aioaigti moch aoElWi 
Hic Irtwcr (lotBi Iplcnduig rety liormonioctiiy wuH 
o| till? voice, piMO-ftirtC, itn I cnnipaisa 

of tko inatnimcnt i* tliwe □ctoi'", coiniiiDll^ 
wilU the C in llli Bcewd stiace hiuS clef, or felt 
liotia limer then the fcilrtli BtribB of the twlin, 
cootiuuibff to thr C the «coi«l ledger lino «.W 
the ttehlc m-vc. with inlenModiolo 
tnnea. It u pliivctl with o rtcU imd moblhrpiw* 
iiLtf to o eloiio-iet, , Tlie .toiioed tej.rceen- 

^tioo, -lUtougb like the ^ 

■neterinlly in iba tone ewl rtiniiM*. T*'®'?, 
throe key* onil key-bole* on the oppwiie eide to 

that dilitpeeted, . , . ^ 

ALUDEL niorecqileetofvoponni^enh- 
♦LiiiL'M subjwteJ to tlie operttion 7'“^ 

LnereUy ot enrlhenWMO, end f 

Sotoetnnw tu^^^ etn p^ye^ Jic'^rtort of the enbatiUtM 

urcMa^ uf L’Dndenstnff the product u mucb 
which i« j“j|^L°”*^^tUe*aledEl Cftlvalttntiy cool ly wot cloth*or aetnuilil of wnl«. 

*^iT 4S(A'TprLitive cLh ejdrtiw in pent ihandeltee h. 

ALUMISA, A p_ tnucS of tkll rahitoncE are collctl nrgS- 

ochte*, toek*, Ac. Sad ^ ^ ,jenM, n* the 

lacdoil*. Jt ja funml m ® pure, U is of * white OoJonr. 

aapphiic, taaclt^1[t ailhere* to Uto tongue, hwt i* tnstdeas. 

nukEnilont, end to rhiA ^ji,„tved hy flcid*, end olio by conirtic, 

It n ID airiK^*Tiltr+ a doctile smd UFJiHnoui pasts 

nutaah. or herd, ond is, therefor.!, «- 

L fonned, ™,„uljict)Uie nfttnreehWtCertttenwBiie, nnd ell kinds 

teneiVEly wnre.’conteia q-«titiE. o 

of pottery. ^ stongeit heat of a ftmiscej talt small 

tdatnuiii. It i» the oTy-hy^en h!ow-pipc. If mllMd, however, 

q<Mntit.es may ^ luS/it fiun W^y, PHTe aluinilUi mny 

with eerUin protportio uit, Eonteicing emmotiie instead of potoeti. 

W obtained.^e^V ft- “MSi ^e dlssipaiedl^ the heat, end 



Daw. it npiatoTS, that, uac toe oiiwr citow, 
rinicuK ... — - _ iiossiiia potesstoin in vapour over aiuinina lifted to 

u it metal iw ^ o^^^vaiwaiired metal wW cmivrrwd mtu the nlkrii 

whitoncu, 0 ^at I^_, Ait^^^tt vonlaina mcygen. By trettnag the 
poUah ^ do«>«»= » grey powder a obtained, which, by 

chloride of alntmptoii ThhTwwfc bom* with mnclt aplem^r 

humishing, “ to alii^hy oheorpdmi of osy^n. The 

If haatEd to "T'},!it » fnlind that W paH* emnPine w.th 

metallic !«“* “ '^J^'C X’uZnal timperty of cnnlrtcltng hy heat, (tod 

R of oiygvit^ 1™ intend nwlietl- dll* ptoperty thE 

*n pretty W* pyxwSctor for Estimator w high 

mgetlioua Air. em* nfhnity^ 

totopfmto«^ mwv suhstaneei. Fuller * car^ and pipc-cUy 

CcJoiirine matter, and alto F . y BUanlidc* of aluininn they contain, 

ALLfNl,alnplt «^‘’[.P*‘^ '^J^^j„e, feuud native, hut <mly m ™itH 





ALUM, 




Tid^ \i fuUiid m aljuDElfilicEi in tlii? norliHuilt iliitjicL of YoikiJicrrr 

more pjirtlculiitly betweeji Wliitby aiad StK^tnn. In tljc ivign «f Qiietn 
Sir TTmieeuu wUlbliilwil a mauufartuTy' (af iJum Jit trw- 

baroiigti, id Yorkslliitv iifid cn^Jigud CKfcrt Workmeitp pc^pviJDtjpd witii 
tho n^e D-f muaiiruiturt, fmtn Uii] ddoiljiLdriE of hU Huldlcirii ihc ttlm 

fuliiiLELiilGd bulla and Anatb^mu AgAJiistt lilm tmd iliimi in vaid. Tbi! 
ilfth? Jfi dlau fcrduil in DbuDdncK^ At Deckel, in Snnujuifly^ Tbpre jot utlii-r 
Bliiminnu^ ntintra]* Iram wluch uliuu mny he nblAm^ i but nmiir apppiu ad proti 
adnptcil, dar mu |ildiLtkbjil, aa tlm tilum-Bliktc, or Djuidinouj kIjmO- lilt mliiimd 
%hich aJnm ij nuumfActnrfislp it Lrijkpn Into annJl pujtna, and plnccd on a 
hi^ of ftielj until it la Hbout i fe«t higji. The furl la tliou igniLfd, mjd oa ihc 
mlciiintiiiii pfoceeili^ itiure of tbo znEoGraL ia ndd^d from tinie* to liuiir, udiU an 
ruacTonui pUe, acmiEtimes ^ual in to 200 iqunre AH:t At tbe ft forincri 
'I'lie Eonib-Mtiou procGi^ aq j-npuUy,, tlml 5l ta NmaMi^- ta pmEnt orcGsa of air, 
by pLaAtvrili^ tkiB vrcvkaa UriUi atnoll acliiat (olum-iklp^ J iuLtI a lutir mltili 

water. It requiraa abpul ISU tnna of the num^nd EiTJimdure ana ton of nlum. 
When the coJoltmtinn ii the rctlduf » in pita, cunltuiilii^ loi^o 

qnanlldre of nnEar. The liquid ia withdmwn by |riimpe, anrl juliipil |e jVthli 
cqlcmcd Ore. Tiila k r^peutod unLiJ ita ipec. gTAV, bc^mca oliont 1^1 
Tliij flaluT.i,t«H] liqqor U muk'-LUIiWI ploredm to dcpoAiE aulpluilo of lima, and 
other cuEifaj moitATj which niny contaminate it, anil aomptiuiiia bnfled to pio- 
lUlt^r the BELme oUecL pnriiicd liquid la tb^n coneentmU'd at a bojlii],p^ lieAt, 
in jJjoptn^ leaden |iJiiu> 'rku la tlien rEmoTcii to a extern, and u 

fiolntibfi of muj^inte of putAdh, of the impure alknlJ nf the enAp-ionkcr, la odd^d 
m iL TLe quantity npc^asi 7 la Asoertuned by cApcrhnfiQt with a hitihII fhOirtlnn 
iu a baaim ITjc Alholine anlution l«dne»'lhfl aptc. grnv. from I A or 1.S 
EU 1.35- Thu quantity of uLkoli raqmnd JSf ibsrefort, r^y oBcertjunGd by t\n 
bydrumeter. if the tpec. of Lte liqnid bo more ibAU 1.35, il doea. 
not yield eryatnlip but n Auliil mogr^ i^iiiraldlng greiuH^ find it bceomca 
ui^reaflAty to reiluce it oud n^cryahilliEe. Urinn la aomodmei odiled fur ttiu 
pnrpoAa; it if oryatalUzedi m tile uatlAl nuumef by idov LvapurattOfl- Tbeae 
cryilida are purihed by wTudimg and boiUiig in a leodeu te’smI The iatuTah^ 
Bululidu U tlu<n |iouiw into ouka, and In nb<iiit A foruiieht the coBka ore 
uubooped and talun In pieoear the alum TCniairiing rn n aolid lUitM- llita last 
pn?ee»a ie eoUi'd roElliDg^. It fa calculalad time *22 tuUa ihf muiioEo of putoahji 
OF 31 tons inf the bLoek fiahea of the aoap boderj or 73 of kelji, are nnee^^tory 
Erj moke IW tona of aTiiui, Ammonlo may he cmplaj od iuBtend of putoah, but 
it ia oaDrt? ej^endTo. The rmpura aulphAte of aodft formed in the mAmifactiETu 
of equa fuftla, may bo ccGneiuicalty employed m the Uian lilac lure ef alum, Oa 
it utHitAiiis IWD imt df tho three ingiedicnla nccoAflory to ita fermiiciaa. Th 
eehibrated Cheplol miiuulaclured alum artiHcially in Fnuioe to a ^ut exianL 
A cbamlMr of very loT^e diuieiuinne vna coiuETuctec) of moBonn', find Moored 
with brick I tbe bricka helng oenientcd wiEli a carnpoaJtjQn of piEch, waX, add 
lurpcdline. flic rnof wu ^ tin^befi, but tllE plaltka were closely OToovcd Into 
Ellen othurp do n^ being cmnlnye^ tho wiinlo of the mtetfot woa 

Fovcretl with o tbick eualin^ dj die nbove-mcndadcd cementp applied m hot ai 
potaibiOr The pLiTEid and whitnat clay Ii then, allEr calciiuilkin^ ad-Ewn on Iha 
nml atEldh^ humEd in the ebambFr. JBy thu proewa auJphtirio oetd fi 
funuedp whicn id n few day^ sahiratea tbe oldmkui of tbo dayp conTerilniir jt 
iuto auEpluite of ahimmo. IliEt i« known by the elMorcsceucc iLat takn pl^c. 
TIu! siilt la t1n*n recneved and e^cOosed to tho idr, that lbs amid mav pedetrnic 
Iflorc eScctiiaLly dm alumiuo. It la then ILaiviiitcd, treated With ^dmlip and 
eryetaJIlAodi before doiscrllKa!. Une of tlae mnaL ancient diiUiiifaclorteft cJ 
filnm waa At Kocho, Jn Lyriot wbcnco k lierryed: the lend Itucbc^iilmin 
^ According; to tbe anaAlyiiv of Benieiiua alum CtHudaEa of 

Stilplinrio ncid « + ... . . 34.33 

^ Alumiuu ^ ^ iQ.Hti 

rntaab ... 9^1 

Water ^ ^ -15.00 
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n, wt, .f to j. “rtrt* 

Lhn vsiJBlfltl* oflKiitina WHter. Dy lunp 

i« IS pnrt. .f Kr Wffl «m. 3 n . L=a| Un.. 

ine»9t trijiirimifl foreigu s^eni eim and iippoTtoaice in nymj prrn 

C4«BA«9 of ^ ^mnlnvod ill dvoLtie llOV* Wfl ilfflmtj- fuF tilfl 

Mctft of dio v^^gctnLlo tliffl/mMa ulmn U ejnplgyed aa ihfi 

mirttriAi _inti:Tia«l_to ^ loAtter rtiay be fiJEEd, tw it SuU^an 

ra&dium ty WR coloSw tmitUsr. Aii acetate of 

afbnity butll fur tlio ^ inrie^of iba atdiimiy saJpbale. Tbc 

b freqypiiUy employcil orticles ai the ceEmuon olum, 

acitftta aotrs not act « |s eafl^y P^pamtl by the dtm^ 

ftlld jta af^ily of ttSnnlijin OlsdfpoiA'^H, anA A miIU' 

decum^ili^dlt of A ih^g- Iffo «lutinji6 Jire ininnl tt^licr, the 

tioD ol^e of load- rurmbig im in^iLilublo preci- 

nilphnnc AcmI of dum com liberated Rcetlc “td unites vnLk itic 

_:±J^+.. wk!^Vi \m Jl^nbatE of Jciplt ^ J JLI T. i,. Lv brihtLCHn: 


?srs.“, ."«sp» 3 , ,rts.“i» ^ -■- 

and is »!» ifli been aumediitea aidvoiitiigwniBly cmpbyEd. fl 

m tl.a iJrrpnrBtiM rf .fc™ for ^nniff. 

Lf U^ed wilt mwti i ^ jnuuersion m tlie lirac ]nl«, l^btd 

firmnirt* <ift®r ti*ry tniuinriicnl by the addition <jf o amdU ijitantity of 

* 0 l« 1» b^’^rs bVno mewm pminteti by U,e pc«e,E. 

p1iim hi etilutioo 1 it* P rA bu ^hieh cod fiah am cuied, as it prcvenia 

It ia U«f»Ily combW pW. Hi. «Eed b tw mnno- 

0 Jriiqtl^nM ^’^JJ'^a^eitcnsiraly, ^ it enolilrt iLe Irttuf to iFmploy 
farfure of London b«^ . nFomulH o *lille cotolir nod. oloaeow of 

Hour of ln^»eMl7|l‘J^SiMLc^odffliTed,altboOBbtbeyg«o^f^^^ 
tdiinre m tb« J\],e colour of the benJitHiil pigmen ti Prttffluin blw, ^ 

impurity. It 7® laTrOTtbo of Uiat -iiido. In medKmo it.. 

is Mteudve^ BJid d» oa a eohyrium Al™, depmei 

aJjjiiuitmr™ “ “ “fv^ialUiation, which, in medioioe* “ oidliid alwoif" Fuiifjn 
by belli of h* f^allr aloBod ai n ttniedy in e^-» *"“*5 

{Uuait olaTrO.liiii ^baUnco, ealled Uomhotga pyroj^unu, w 

(itlinr JisCTdfrt‘ ^ Fniial raiti of sliun and brown i^r art i^tnd o^r o 
Bwimrfd front alum. b«ome dry. Wli^n mW liia nuatiite 

^«rfiitvond *iir«d t “u ^ 

V finely powder^, A Abi ii to be i»leiu«l¥ hoaied to a srnrible «ti- 
eIim tube luted into its n«I^ ^ “ j, may 1 m inimnml. VV l.on 

tamLn.^3!aJ:i'lt when gea will ,l,o lul* riop^ iy 

€lii 3 eaaoea m «»™* “ . ? “ mid to be eorted. The autHtuioc 

moistened cUy 'j^^t'Uw^r, wl^ '■»*«« ^ 

£S''‘^o1be'/' »T>SJ b'^fo ott^gei. g“* 

ADOU. Thi. ^tihdanae i. perhep,, tMth. tnown by thn GimiUor nppoi 



AMBEUGHfS, 


Lition tyf Gennflii anil k LblcHj in pnKmiti^ a IWit dj^'diE/p 

u it i^iteE mnncidiatfiilj with n ftthk npiirt Eram iiiE fliiU nJld ilcclp or liy cm- 
di^Hi^tlCiEI of aimOElihcTic air, onil bumE wiiii alow bjilI arnouhlElln^ lieiil fiJr a. 
icrasiaerflLlB tirT;f, It Ij fEitmcd of a spoogr encnjBCCiacop qr mmjirqoiL^ foitiEii 
Wl aid pojiiiniLflTly the oalt, Jwli, Atid £r. Thk ii waalifd mad bodt^d in 

&ir water, alltimi'ardE ^aten hy n naallct tmtil it Teeemble* very H|Pun^ 7 ' 
l^alber; it u E>nrn ^k-ed Id n aalnralEd Hllltion &f anltpctn?^ end dned in aii 
oven. A good lubstinile' ftir E-hiM tmiy be formed of toailk! brown |uitp€>r, laaked 
iq the SolLiEioti of BnltpctrEp nnd driira in an ot^Dh 

AMALGAM. A combination of niercurj witli any otJter melaU 
AAIEETL a hardp fialid, BEimHtTanjparcul anbitonce^ foncid in KVe^al 
Dlioefl uf PniuLB, in U t^ed of ni^llacenua mineroli f t ta AUj found in Polxuid, 
hrancej Itnly j ou the iltorBa of She Ikiltle ond MEditexmncdTij in llic nci|fbbou:r- 
jiood of London, and in voriuua other It la geoimdly cvniider^d to hti 

of vegetohle orffiTOp end fn be COnnwiM'd uf biLmumoLUi Tegetmble mailer in n 
iiMtle of coOtelillion. Tho catranTdioary |iro|M^tly which anther |H.^?lqa^ea of 
AtlTiurtiQ^+ wheq ejtcttud by frietii^, IJeht bodies nieh (in fcjidioi^ blta id 
mpCTp pltb, dua4 iraa known to the edubratad [ibUoiopber of 

Milftiu, who iJourklicd tlWI yenl^ before the birth of C-'hHaL Tlie Greek tcrEn 
for ember ia elecrion j and from thi» a derrved tlie tide of our nu^tm 
adencPp dedJ-ietty^ tba effi-ct of ewted JUnher hk allrHoting IJfllt rniLatiLiiceiv 
being atlribnled En lb elective psrKun. Hik nijnoml u found of vorioua 
colonra^ hut ibr GJosit ahuuiLinl ia of a deep yellow or Wli^n broken, 

the fniotuTe u wnoodi and gkasy, aj]d it k atiflcepiibte of a beftiilifid polkh. If 
gtudy mbb^ it. amtEa a pcujkr and B^ecablr odimr. At a EcJaiperatore €if 
550“ Fidir. it Qie][£^ nod in trAiksparency ii deBtrEiyod. It ia uifiulnide m water; 
hot al«>bcil;r if lugbly rrcdGi^ oiinurta a finudi quandtv o! ita colouring niuEter. 
Sufphurqc acid Will diiiwlro it, end k may be then pirechilnted hy water Pure 
couEtic aJ kedalao dkiluivq EUid inma of the efiEon t3^ oila. Vodqna apeci- 
tneoa of oniber hfivo been feucLd k^ontaioiof portiom of nnkioel, reoetohlet or 
mineral matter, imbeddeH] m tlie meSB. 'ilab tact aeema lo prove mat it hai 
once been In iLe llidd stole. From the apfieaianec of inaect remuJUi in amherp 
it Would leem lliHt tlwy hnve allcmpk'd to oicapa fmm a viadd or cnikgeulLng 
mus. Iti aonae, the or dllljp llnte been found, whicb leema to prov^ 

tint tiae animal hoA bccu euton^ed in tha viicid maEs, and Iim left tbe fragile 
jurta of tba bndy in attempting to wade through iti Dropi of woter^ lenyci of 
phuab^ native gdd^Ekli'^rj and varioa!t other iubBtancea, have been fuund imlwddod 
m ujuber. Dr. Giitamifr prninidguEed n eery angciilous opinion on the formation 
of BmbfT, whkh Uppeara plouBihle. lie bnagmed that n apeciefl of tint called 
fcrfBtea rujdr, formed this aubatEince by tbe depofltjan of thocr peculiar WU, or 
hooey, onts are fniiiad in immense oumberi in the plue foreshi, whera 

amber ia obtofned in like tnincmJ alute. 'Lho wair, ultbougb aofl, hoHeiajk hy 
immonnuD Lo oalt water, and then beata n graat r^^hlance to ambBr, Dr* 
lirewiter, howerer, eomiders, Ihom iht propertieE of cuuher, thiil it is 

e^bliafacd hoyond doubt, Eo ba an indurated vegetable juice. By curelul di&- 
tilladoo, un cmp^Tuumatlc uH, etjuai Eta ane-tliLrd in wt^dglkl uf ihc umheT, b 
obtained. Thb oil b brown and tbiclc if n BEj’oug heat ia applied, and requirti 
Te-di?tdJation j but if tho beat do pot ^r^eeed 212, aud Water he craploveA it b 
Innpid and caltamleiH. li b UBcd In mctlicino aa on andapaantodie. Tlie fpec. 
ipav. of auib^ir varlei from I.ClAllS tii i.lOO. For ita uk tn Vatltbh'^nijfikrng, lee 
ValLaiEu. 

AMBERGRIS, qr AMBEmaanjJE. A lojid, opaho, fatty auhntanoe, found 
on the wa-coast, Ut Hunctimei Hoatiug on the pea, ehleSy in Eho Eropjcol 
regiotu. It b of varioua colot^ hnt genercdly of a dofp ash-Cdloured Velluw. 
V b most freqqewliy ohtaided iu imjiir tVagmeiUa, but hr^ masaea, weighing 
frtmMOO tq 180 Ibr. tiav* bwo founA It has frequently btffHl ri[iw:ot‘cl:cd tn 
tho mleituiea of the apermnecti whalo, and k inpp^wwd Eo be tha cause, or the 
nwidi of diBcnae in the anlmoL Healthy fish^ wlueh void tJieir esctt’meuta 
when they ate hqnkrd, ^isldom contain amber; but dbeBacd hah, tmahle tdper- 
furm thb hmclion whvn caught, gcncraJJy jitM it; and it ii almwt always fotind 


AMMONIA. 




m thfl ffecEs of tine whale when dead and flofttljir on the Wiltere. Thc^ tts 
bo litUe doubt thlU thia fubaianca Ib formed hi die mteUtinei pf the azlUjAu, net 
iwaUawed hy it m ha-re suppo^ j for un Inree picM hex yet been found 
in tbs wfcudtj which does not conlaUi the heftlw oef Ena ooU^Jodin^ Lua cprn- 

motl food of the ipennaeiHl whale. Whoa fint obtained^ iiinbe-T:gTli haj the 



llUERiu. tsemncrtt, a lubslanpe which poBK»cd. m * F«rrintcn«: 

periicl imell of unhsTgri^ *P^ .T®? 

of a whits TBlWur. If Ihrtim oti h« OssJa, it bUHW and ia imlireSif dlmipatoi 
It is not tolubls «ithcr in watof or ihs teida. EtLff, flinmoiiiH, and OU, 
ditmltc it. but alcsiiol Mt>ouly “ “ P«Ki«". “ thctefeiT wefuJ W siiuljfnnB 

it Gsttftte aikalisi lasmbiiit with it and ftnn « «sp. Ai^iie to La Ora^. 
it i» compoMia rf adipoL-cPe reaio, hsijajit Odd, and enaL 
li 4 t» bran^iind that i^a ^iidkiib do not BMktntn bsIklOM ocii Thu Bkohnlus 
ia uMd iu awmstiet, fts, to commi^icato ib psenJi.r odcur. 

Tit PTH VST A oatnrei «in, of ft fiulsl colour and ^at bn^BV, oa 

ba^^As^lha ruhy’oc sapphire, wW^ “Jf '• 

^adc aw of ft dcrp^p«n'5« MS dirtscd the uiMt eal^E. 

*■ J" If P.™ 

piopeme* « ^ I, BitineuiahEB eomboaUsn, and iminedtotolj 

5 ” , “ hundred enh^ incbaa w»A 1A13 gta, Its spec, 

^rw iHtjS ^^li* tSTsw is poaaod thtougb pwcabiii taW, cori- 

/ L ■>. ■ lajrfLrrtnftsed- link it] volunjE [loublEd.j il ii tlien. fulitiid to eon-- 
T'n? Vnl“.i “ -id * 'olunts which art: roofed 

hitu the hcdlt of <«e ToluJiM ■» omnuiniiiial g**- £“ la raptdiy abooehed by ^ 
which, when iTupTsgnslcd with gas, ^ called hmnd <»; "P"^ 

of LrfsbOTO. At a tumpetuinro of M. 

1 rtf tbfl cwjl^ and apECr grwe. is reduced In D.iiTd. L ni] ^ 

hafttnnr piirti with the aintltmiiacnl g**, htmea it ia eaUed the coh^ ^Itok 
Th^^nSfertore of lijuid anummia ia ft Tciy inpotlant one. Aa^ ““‘f‘ ,? 

. ndeelv emll&vsd i" medicine, eheniijtTJ, and the arb, we slinll, 
the procem. Into ft retort connected witl, a aertca of 
u” ir^’hrttlA mittwo pirtbS slakad lime, mixed wiih one pit of fflwatc 

of a^onja t^ft^ by cold wrtsr. frecncnUy icne-rf; if b/.ice. 

' Mturated liullid will he ahtained. Tbn mUTMte of 0*"™“;* 

a iiiara hm F ^ anunoiiia peases mto the wftlCT m the hotdea 

decompoJ^ it ia immediately ftbsmbed. The addi^ t>f hot 

in tliB Itate ™ htai ennm cumpleto denMnpoUtion of the 

water, and „h^cd by ft more dir^t proert*, but not 

iXr The fnUowillg mode i* Tacflninieiided hj Mr. H, M 

„ ectmoiiuc^y. i,i the London IWocopcem. Pcui ^ 

being rtipenor to t^ ^ remained in a clo« 

opine of^Totor tmJo*^ rf kidinc waur. 

^ distil (km it 20 fluid «. Tbu Wllf bsTC a 

Pdter the „ Bbcnir u it cau he conreruatitly kept The 

^ grac. of 0J>M, wbicb .a “ ^ That aboYc-in«i- 

^ W- "f .pec. Bxftv. be .030, 

anued wdltynUm a Twr c™ir; iniemitdmln di-iuJde* mdicttl^ 

■:LS 3 i.:;^ws= - 


ANCHORS. 


AS 


tnaiiy nm* tut tile Jiu:ommodat3cm of p%rimd and their (Jameli* 
From lire iublimcd^dtitif of iJiHe oniizuiLlA the salt ira* obLnined, ond it* npme 
TTM derived frewn ibt loculitj" of lOiLnidhrtirr^- In rawleni titUBSr ammonia 
bill bMP pMured by the dry ilkliUjlticifl of Ume*^ tmini, ppd CribEi- ftnilPBl 
mottifra; apd, mm TMcntly, firom the wail* ]J4|uor of Iht iworitsi trhldl cofr 
laini large qmnHdn of ImpurD amxaoniaeal iflJbL TU<e mtndate iif ammonk 
la empipyed in cbePlicol analyaiaj. in dytiim, OQd in rimiEiil Tt ia 

the ipofft dcUDa4a teat for tbt: ^rnentt of pUcinuoit hpiI k g^er^r oiird by iho 
cdiemijt to precipitate thftt inelfll fttno ita eorabLiialionA in aolution. punT a« 
mimv Other vpliiftbic Kllti of ammoiiiat ibe dioit important ^jf wbicb are iba 
nitrate and f:a±bonaEe+ Tbe ditnilOp ^ben beated to 4CKiP Fahir U dHrompoMn, 
tmd ylcJilA the nitropi BsldOj or JougliiiVE pa, in abondancfc Ic la d w used In 
tbc urrparaticiP of fegorilSc mbimrea | rf miicd with an equal wdgbt of water, 
ihe Ssennometer M)u ahorc 30** Ffllir, The carbonata U A uaefal cliemirol 
ooenb aud ii UBed in incdicma aa a Btimulautr ’rhjii enbutiuacp ifl the coomiun 
EPidUng^ta of lh= ihopa. Ad lint itkltJ of Ammonia ate decompoBed at 0 Ted 
lieaL ChIdHno docompOflea liquid nnunonia, or ihE gaa, wllb pTPil Murgy, 
tf a iHitdfl cpuLaniLiiR ebluriao ™ be brouebt fo oantaiel with the surface of 
liquid amippma, thu hydrogen of the laJttEr mibatanc* com^» wlUt the chlo¬ 
rine, fortolng ipuriatiif ftcid, wbicb unitci witli imotbeT potiton of ammoofA, aj]d 
bltrogen ia left Ul bollle- If thl* espEirment be fonned m a daft Itwnip a 
flaib of light win ba «cli fit the momant of combSnfttimii If the niopfll of fl 
huctle cofltiniiing chlorine gaa be brounfat In contact with the nionlh of alLotlicl 
eootflJnhig ajmnCfliBJcal gM they combine with Dxploalre riolencej a flub snd 
repo-rt accoiopiiiiy the actioin, and the bottlca ate eometiiiiieff hFol[e:n+ 

Ali4^fO N f AC G tlM U a coperete gumtuy'rMinoiPi juice. Tbi? gum Ims a 
uauicotu awMlhdi tjutep jncctHicd by a semalaon of b^ttcT^ Mmewhatie^mbUng 
palbanum, but more gfatcful It ia usually brougbE fttuo the Eaat Indies^ in 
large TOHKSEB cutnpoged of Itimpi, or tean ; it acquiiea a ycUowisb appcnriulCP 
PD EapoBUre to the air. When chewed^ it softopi m the ipmith+ anil bwomra 01 
a white cpIout. It may be partiatJy di^lved in water, of in vinfigar, with 
whMi it tnumes tbe appcanuide of mttk ; hul Ifan tceLtloii* amounting to 
cwie-haHi nihwdea when suflbred to oesL In Tnedleine, it Im pretenbed for 
remnring obatructipiEi of iLc abdominal wUcEm; in hyitcricid ccmidnini^ and 
ill long and obfltinate coliei^ imweedmg frnm rtaoid matter indgEd iu tbe intee- 
tinea, ElTtErcHlly, St il uaeil for the pUtpCKic of diimiming indolent tomoura y 
and, with a icdimFe of bduiU tlnegaf, formi a pLoatyr lomedmEa luccesifiilly 
anplird in the ra« of white eweningBL ^ , 

ANACARDIUM. The OBahaw-nut Ift*^ a genni of pLantl sf tha dflia 
Eimrandri^ and order Monogynia- At one extrumily of the fhait of thia tra? 
there h a Oattiih Iddney-ahaped nut, between which and ihe ahEd ia a ctniiJl 
l^chy of Ux{unTf which ia uiefbJ for martnig linen^ bemg very black find 

ANACLASTIC GLASSES, A kfnd uf senoropt glaasea, oyefiy niadB in 
Germany, Thci’ have the property of beiiig Sexildek and emitting a webe- 
rnmi rvoiM by tbe hmuen brealfa. The AnubutSe glaawa ara a low kind of 
phtali, with Mnt beEiei, Teaeinbling mYtrled fUnnEla, wiaHti bottom* are ^eiy 
thhlp Bcarceiy niTWaing the tbic^ew of an nniun-peel E tbi* bottom k not 
quite flat, hut A IHiIb convex* Ou applying iha mottth to the onncOt ^no 
gently jDBpirtng, or, W it wm, ffucldng out the mr+ tho bottom giTea way With 
a tremendona craah, and the conceit becanwH coue&Te- On the coaLrary, upon 
eiprrinp or bieaJthSiig grtitly mto ihn orifice of thE Bemo gkrtj the boitom, 
with no lea* nmx, oends back to itt foTmer pEace^ and bcooinet fibboos At 
befbni. 

•ANACLA3TICS, That part of ^tki which CMuiden tbe refradion of 
light, aud U onFimonly called D’i-optrica. 

ANCHOIL A heavy curved matramf nt, Uled for retaining ihi jrt in a requirad 
poudon. The foiroa of anchom^ find the matcriab of tfhkb they aze madCr sMm 
vanouL to many porta nf the Eaat ludiea the lower part of the anchor k 
formed of a cran of | very atreng and Heavy kthd of Wpod, tlie extra mities of 
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^ Mjd^ip>’ aJiellMB. yioolifig atlcbora BT« tho« 

^h are laid j„ fonn, 

wmrtinia, in«D«i *f =mll» hRTilig ^ Ac CJttamlty 

anihoiThig«>^67“'>^**”P^ “ 

■luibon is shewn in the imn^d 

S TC. a 0 B leng bai ef imn, 

Bd ihe slmflh, frun» tb* luwei 

eiliemltv of srhicll brench two 
ctlired wnii A 4 in opposite flir^ 

Uops. wd forming B« •"?* “ 

esih wiA Ac shBnk. UlKin rwh 
■rm, towwds As * 

Ai«k imngnlBi pi«« « “W e e, 
termed As Jl«*r. In ii* “PP« 
end »f Ae ihBttk is an q?®. 

Ifbi«h pfliSMs n ring d, to whlcn tM 
enbU is oltncbed. The riock e IS 
composed of two strong benml or 
wood, emhiBciog Ae shsiA imms- 
dlaW-lr below Ac rAg, anil mured, 
togetbw by iron liooi* and ^ 

„5 u 5 Ao Stock stanA at ngbt 
to Ac jAne rfAc amu. 

Mil serve* Agnide A« -nclior In 
in desceal, A M t<* “J*« i 
the flukes to enlsr 
Ships sro {tenendly pnmded ^A 

Ihrrt larise doW^'I d'* 

b«t bower, Ae smaD, and Ae 

aneliflT: a Maaller QAihaCy 

Itrmed tb£_ k.rhid.1. Isiisr W Etf&era^if Ki iitm itn^ 



Lb eofpisqUtiiCB hv~ 

rcnacm i* - ^hm Ibe troilT m me n™- To tMi chui*, aii4 

qnei.t]yii,Aobealiiis^of^^™^^^^ ^ ^bHots, Mowed too^ 
^ burning, be mniertr. S*"®! ■««"?“ bavs bMn 

gently by a d»tr«»nig enebors Mrt^& A these defects, by din^ 

niitdfi of IfttE yesn tn coaetr^ _ juiiidoiii MTMEBMnL The 

tiic nifrss tnto pQrfc% ft nirrejor af in its 

IbHirtiinE Vf^^Uon of Mr. T 

The «sh«. s. present m ose -r. ««l. b, forming 



ss 


ANCHOHS. 







fJiE thsnk mik^ fldk» ; nnd 1^ the rapid &ctiati of heiTy liamnicTB, tbay 

onf tiditrd or wEild^d intq ffEch Q[|kBr; md ihit aaljli? it foitatiEd vm a ring lUHcd 

tbriiTLigh the iliank ridrwByL The sluck^ If qf weed^ ate lal dt Otet 
each Bide, end bciced anil hooped mtt the jfaaailE of the enehori if of iron, tha 

S e or hcile for it ii forc^Bd bj pTmchfnie a btde ihmtigh the ahaiil of ihe ; 

E ^mt ate mAdc sopBiikle^r and welded on to the dldcn. The improTcoseiit 
cDnoiaCz is cqAbang ^mt Huke end half the ihook in one lengthy and tu ^nd them 
to the form tequiTed, and then hfhqping the tWdlmlTiin Logelfafr. Tbit method oi 
m^ic^ the itidhar in Beperolc adtnlli ef the fg«n£ng of a glnOVe Up the 
middle of the thdnlf fbr a clmin to pm through^ and of an eye of gwat 
■trength for the receptkm ef a wooden itocks which la al» mede in two pieceir 
eo4 pOAed Jdto tits ihonk iii rerone dimliimj ; thate having irtm ohovldcri 
nhuhmg the eye, ore kept ImmoTobly in that ptHition Dj hedog hraeed 

(ikgttfaer with on iron hoop at each endr The cooitrnetiodi ii ihown in the annexed 
eiiFraving* o the coMe ring ^ 

£ Um eye which htddi int* 

Mtockp made odtoffhe wbok 
■nhetanDE of the dliuk, hy 
bending each the holi'-u 
mto oppwlte 

direcEiDtu. Tho anehur k 
thewit to be dirided mto two 
eqna] partHp by a line wl^h 
pasBBB down the middle of 
the ffhauk, aa p c the 
wooden atoek^ made oIbo in 
two equal pasin (aa before 
deacrihedh and mmly m- 
cured m tbair plam tiy the 
hoopa and shonldefa ^ dddd 
ara fcMT iPtmg hoops which 
bind thfrahaok together^ the 
upper cme it mnd^ iquare^ 
and ihe others drcuhir- a 
poriitHi of the ihftiik ta airp^ 
poied to be remoTedp to t%r 
hjhit the situation of the 
chain which paSKM Up tho 
liifiiEMj wad h cOTnectw at 
the upper end to the cable 
ringp oud at Lho lower end 
to die buoy ring. in the 
Email separate fi^ort-j mv€i 
a tmuaVerae sectltm of the 
anchor, ihaw- 
nf an otbJ famip 

the ioogeit diniiawteT of whieh ia ui a line with the AokcB i thiw Jrgore eonferring 
upni it mat EfTEn^h tu wiiimnmd the power^l aliaint to wliich an anchor la 
frequenUy^ expoud in that dfrectioiu A A art the pnlmi, bohod to the respcctiTe 
flukw, each 01 whkh k connecud in one piece wslh a hrars i w, pwing b opiMi- 
ute diroL-dofu rioiod die ihank df the azLchor, thereby jtrtdtiheiaing the iuket 
b a great degree-r and gi^hig a coUaietikl syppart to eich half of thn uachor 
£ ia a iloong plnie of iiw hoftegl on to the crown f I the buoy ruig/^ 

An anohDr, ddforiog mMcrially in fomi and cunBlmctkni from the lardinacy^ 
WBA iai^enijfiiili by ^dri tlawkiTUf and is ropreaented in the Bubjolned 

gravjjagi,. The ahauik qf the anchor a ia forked -at the lower pmrl or crowTi^f 
in^ two jmrta or loops £ and Cp ill Each ef whkb k formed a hoU or eye; 
iho loo^a ia a block of iron dp termed a ctowq pEm, hai.iDg a clnriilar 
^ ^ccive the oniu, md r wuani aperture oi right nng1« to the fonairr; 
c A Krew ed a ItOul bar of iron C, termed a tegglep projcctiiig e-qiially 
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u .ui. ^ ttut en»wii niece; on tb* etid of Uw crown pl*:«. ^ 

g* “ to Ihobop or the ehimk^ «nl Utf O^k 

£?;ro?^e^C?-iX polJi «e then 10 he pat OO, «xd m».t both 


flw 



Fi^ % 


Fig ^ 



Ue in me leni pl^ I b foi^ir t^yed to S^*tibe i<Sei?1® 

with the Itelini. The cwwn pirn B fi inar firmly egainil the fora 

must bs of siicltl tt olid foTBl ss -wniWrFi niece and lUni? ffooi 

part of tJiE fwk in tlifl ib^tp M sa of^do* ’Fitb the shanks 

uimmg roufld upfln ft, nod lo ^ ^ in «mtMt 

When tSia mdiEjr li let gDj oqh end of -ntet^ and when ill* ^traS^ ^ 

whi^i poll ihc fiuk^ m o m 

S^thc cable, that of the ti^la iK^tinn, a* shown 

*' r «°3 Sij In"!* rf “'“?'*^ SjJ w 

“.rf, SMi> rfS. .j.1 . yyj.':~ 5.r;;.?:.a; JSU. /.■»!.■». 

which oeeiirsi to m. B the ppohaiilifr (jj. ^ ihe ordinorv (mehoT, 

JO rejdilv tmn in the grwJI»l e* we hM* H® 

^dylwefart mahlUkriy to topi h«t lor moorttige we he«n 

it wunW he ftnind Tciy effertve. -eniewhill dlffitotot t(ra- 

Ati nnehnr upon n ^ of which 

itruetiDtl, Wiu iortlited^ bjf Mr, _ .nchar there B hut one Rilhe ff, 

ia eshihited in tlrt inhj.(roi^ CUto , tnej^Ptlnr fraaif, wrmptrtcd of 

wUch •■ T ihnped, and wo^ on d. which »»«« .» 

fiS.ly rir?;-pe™ .. 4 . .i-*.« -• 




00 


AKOiOltS, 




the riftB g, to wbUd* Ihc im (« b« bjtennl. F« eene™] rri.n». 

th« jui^r peril ™ p^cnibte to tbc fDTtMr, it b«ii^ a4i tie objS^ 
mule to tlul one, w || admit* -»-«ui MjeoDjecutm 

of dfiUcbiBg the firm, wludi 

reuden it, mom iroDTenieiil 

t» mw iWaj j ajfl^ OR ihe 

iLauk ia formed In two 
bafite^d of one of f ^kibI mA^ 
liioy are raoTt eeaily forged, 
iourdly, andp confingueeJj, 
tsHfi liiiMe to Eirenkt^e^ 

^ The unclKir laventEd bj 
Urat, Weiljr^er^ R N'. ii de- 
■erring of notice in ihiff piicw. 

1(4 mfiin p^enlifinty coniifitfi 
IQ ill hneitig a. hollow 
foTttied ont of nix bum csf iron , 
of mch ■ diirkneai ia to m-' 

Kme the Ewging of them per- 
fectly- wmiid for tmchori of 
iho LBTgeH: djlmmfiiionSh The 
coQjtnictioi] wf devtibfl 
wldiref^Tenea to llie Jlihjained 
Ggii^ Fiff. 1 repnwEQtj 
o tide riaw of the anchor^ 

«1/"^' 2 * p*"* The tw« piariMl «fc„ n « *r= bent » 

bdloir tube bf (u ehuwD in i«ct»m m 5) * MnHe-pietB, and the ithDl. 



Fig. S. 



ttire firmly vdiled togrtiiir it both miili dT tbe tluiaL TTie intirrnediute parti 
are leottred by atwng boopt f < >o that iT«y piece muat bear ib pnjMrthm ih« 
«ntirriti^ The pitentee itale^tbet » gTMt ii the etrengUl tfaq* obtained far 

^ «="ahine, ^iibutit 

^ y 1 *^ On 1 iih gf jgag, fin expari:^ 



OUE of 10 ewL 3 qrm. 4 IhL for hrmpen clMn ; one of 
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.0 1 = 11 -. r ,:''? r-i 

the Tinf^ , 1^.. ™i,pn hEmlifa catlpi am tJJ Ins hbcJ, H ttei^ 

ij 14 bs usril wTih Cfll^a, iiJJiLioiiBi flhackle pn i Wtanchar- 

i|4ck/ mAJ Iw ftKinc^ I ' ^ ahpcklfl tf bnlil| wllhdrairap 

„d ta «.i-i 1.fc“y'^S3',Kl“l"»y rf ik. ;>«* /. (-!*'' “ 

dclctid<>4l by an uon P'**?J' I ki„\txk kay * psauns tbiough 

,h. .toek « may b. -ikid nr 

a hilli: m ^ ^^i^isT wHkh ii fl nBcaFPmemMicm. Ob 

without Hssiptanns ^ to ftock an juicbor In the cummon 

rcdniidirobta lingiH oF ‘“S^ “ udnptcd, uid .EVful partiM 

^hi b»™ madfl II<?1 of ^ehom; it mny nrt ba -Itogatber 

It, in iba mElbod of letrin- tbEm fit*. 

««t of plunfr »“ WBlItina •onlE dcBCfibad in ibc Tram^ia^u 

Two looted i, tfat E«ne in £B£b, and Ofl^iEti m 

tf Oe Sa^ff of j/Ht. J*"'*tonding Wirt of the CBl-h«ffli Itoppcr ^d 

f ihe stopper (aa in tb* 


porting w ^ upon pivnti, and rttwarf 

^k-piu°t«T.v.** ?!*^ ^I l^ w^tbcbolt turtu upon itip 
by acBteb, whiefi being 1 ^. \ iaraming tie tnrtH of Ine nopp^i^ i,- — 

ins om by *e^^^Clgend} ii ovoidEd; ftcdnnger to iRe men 

onmmoQ the nnc^or in be lol^ at n mnnwiit a 

(mthafnr*Ciuliendt>nEnWBy, iflVfltitiDtlf being tbo aa™- Tfhcl^ 


ffll 



. d ■ iliB onJ t fnrmi aa oWiqtie 

,. thecnt-bEad', t f abt^* inSitTup^ a WTrt/, ibeelntnp,being 

^bteji 1- Hi -IjHH yiJJ^ ^ of“tL* jinelMT, "iid ■-« ^'^'i!ir«ii« 

^cliOT, A han^-tp^ ^ tlitn «F“ thn bW^lka. tta 

I__« , and the tiMp J ^ , twui up*ti its p^ot d, bj the weight 








fll 


ANE^fO METER. 





boltniS tb«Ahb'i 

and. luppartiji^ the ho^k i 
by a pia ar pivot At e/ if t 
al«ver tumt^u^iia CQDitv 
/ live enij d fonnfd 

ifltd B IhDoki. wlilcb cliup^ thB 
cipp«r tmi qI the kilt tLe 
lavM being TetftiTied m tha 
MitiEiEi ahewTi in the plus, 
bjEi pm p j A la port oT -B 






L ? f 

iHi IbmiLt^ tbll- ri'anriiTi g 
piUJft of the nhnnk-pflUitjer^ 

supported by the ImjU b. 

To^e aOirr eod of ^ (lj*u, U «ll«d [1« Tmutlng part of tl.e ihauV-Militcr 
J the ahiflk Sf tb# ijcb^, uid ii m»dE Tut to »tirab^ijoai 

V? »n iica b„ i, Ln,,ri,d into UtB 

end s of tie [ever whui » tnmde iufbv fbr the purp™^ and Lhu pin o bebag 
^tl^own, tbo 1*™ IE Kmnd jti ewtn, onta ihs Mt k ieiL^ fr^m 

^ ivrHfr^r**" V ??"*' '"=> '’f fho .l>4nk.pEktot ,lip oiE 

11 a ^ aScHnaa, or bhlf-flnwffiHl bagloM. The ftdoj of iti 
ewcdlE or flowrt give. OU^ on the odditiwi of tnik, a boEuiifu] men. An 
“ g<»«i « infliimmEtol^ hilfouf (Iuebbei. 

A w hi:, i» prepWttL See l:tDiao. 

i ft nnmrau i^iincE, cmmnercjElijr, but ImBraperir, called oi^ 
ftiumef like resme, it le totally •olufale hi alcohol, .ad also in oiJ, /bfle 
water Wjll not up more tlwo n listeentl, p^n by weight. There are two 
kii^tba^giushed hy the tanrte oticotal ond nceiihmtal. The /onneT ia dry. 
and edouTE yjuydi^ fram green to fed ajld tmwn. The tatter U of a yeli 
lowiah white, iraoEpmnt, and uoiewhat imctonua, teate, and partly ill W 
ini^, bri ttle, of ft light pl^t taEte, aaeily ttielting in the Er^wi'd IntmiiTg 
w^ilh An agrecBiile irofclL The ^ 

■pilit of the iJoa-hulic volntiou, 
whrn drawn df fay djttdlBdoq, 
pre3€rf«S Lhl> toiilo md Hbtdmt 
nf lElb Bnjm« j tin: HiinlTwi water 
exhthitj OD iti nir^E a portion 
■of oBHUtfad oil. Ttiii tcflla ie 
much ii¥«I in. peTfuI^er^^ It 
^ bIeo been Lltan^UiEd to be of 
importarit «rvii^ in plaatra* 
ployed to itJiovB DcTVouA aSke- 
Honsof the head uid Other parts. 

ANEMOMETFfL An in- 
EtruTU^Qt Cor measuring the 
strength or VflJticity of wind. 

Amolig ^ ariuiia nLBchijiHs which 
Lave biheLl cntiaIrtiEted fur thli 
purpiKei the foLlowLog one baj 
been fmnd to uiMWer nry WolL 
It cumlali of an open frame abcg 
Kupperted by a abaA upoci 
>rlLcb It tnnu by Ibe nedou of 
the wind uppu me Time c+ /f 
on ulk, £jiEd to DUE end uT the 
bxki Vp and di#po*Hl to bo iufiU' 
euccd by tlie wind m ibn luuol 
tnanofcf, Upon thti kxla Is dm 
Ml a OQiimml kirrel of wood ■* 
n^]j>r ciid of which it 
p AtUchEd aHne with a weight 
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AjKptinded ta it. The Uni^d ebctlnj;; tl|Kiil the nili^ ct^uKea the hEurel to 
Rjid the line Te he VoUUd U[] an ib mpcTiieei. Ta prereUt tUTy rDtragroile mntiezD, 
n mi^rhee wli«?T tf U fii:*d lo t]i<? fiftst- or Iai^cJ* «irJ of ifio Luvln^ rt alirker 

fhllLti^ intci iha i>E>tchei it letulm. It b evident Ltuil lha pew^r of tlie Wi^^hL 
iviin UDinliimany incitis^ fu the ifne Kiltunccs toWArib tEi? hmA of iJji? ceme^ SB 
the Tel^bl acIa aI A greHier disbJlee tnm the tLxh ur \ CuttacqiWEitly, 

die ToniiLile of liiG* wind may he reedily BJoertBicLeti hj fiiiiig the line it 
die Ettfulle^ mdt jitid morting tbi^ barrel ulth ^pirel Hrtrx^ ui Utken up by the 
CoHing or the tupi Tnuud ib luncrfkleaH pludii^ eiaD bctweeai the line# miutertii 
tn dennCiS tbp force of the w!oo, wIiLch may fe calcLtlntrd. ^itli tj'jtorablii pre- 
cMdH EEpoai tJie principles of die lertr^ Tlic diatnolcr of the cone Akhuid he 
iwh in compflTiMn with Lbs linaTlest fClEl, lllBt til* fotre of tin? etrongesL wind 
nhoulil have ficnrcciy #li®CKJj£ {tnv^ to bring tJie Ilub on |n l3ie hiJfeid of tbei 
coili!. 

Althorogh tin; mstratOHrflt ibttve dtHoribpd giv-PS An APCtirate Idro nf the cnip^ 
pttrtitiro fi>rce fif tlio .wieuI st dUErtfnt liimri U Ja« not yiimit out tlie octxuLi 
force ttertod on a ^ren rurEkre^ nar ceti oluerL'^-uliutie toAdc witli one ilintnitiicEEt 
in ji partiniliLjf pbeep be Gotup^tref! vith obsrn'iiiioui tiunlo hy imotber hnUni' 
mu^nt riscwheiE, U oIao cuaihenamo, md not portnhjd, Jo the T^ilaic^ifW 
ftrt' 17T^^p On tdud givee u dDaEdption uf n Ici^enimit pirrtAldo 

wind gangPp which imlioiri^ the actiMl three of lha winJ the column of waU^-r 
which it wiis luppOtL Thiii mimimimt ccmaiits 
of two gltLHA tuhei 0 A c wZiIcIl tiiolLEiI not ho 
leu tbnn fi or 9 inches bng:r tlse E-huc of rui^h 
being ab^t \ af ail incb d^aInete^^. and a^aufcted 
tagger bv axdiaII bcntghui lube r of AbDl4i only 
Lof Ad ijjiih bore, tq ehnrktihe iindnl^taon# sd" iliA 
water caused hj a fiUiJdeJl gnat pf wind. _ On the 
dpdCf rad af the tube a b filtCti a thin inctdl 
tu]>e /whidi k bent nt Hghl Ani'hs, and It! 
mcatb open li> reCclvir (he wknl hlasrmg UiEu it 
horiK^ntally. The tcra hriinchee of the tube Afa 
at liberty to tufti V^aitd A Uttt fniinifA y, which 
pil^a tbmugh two elipi cf brasfl A i nc^r the tup 
and hottuni of injcramEml. The spUidle k 
freed into a fji«A of wood by a Mn?w m id bot- 
twn. Wh&Ei the matramEnt ii ngEd* a qnantity 
of water U pcrtlMd m nntil the tuhei are abciit 
hair hill, end Cin? JTJatmtPtent iN-irig then held 
nerp^culiirlrt with ill nionih capo^d ta the 
whS, the water will be depfe^d m the tnhe u 6, 
and piopOTlPoiifaily ideTAted in the tube c d; and 
thu diit^ce between the S^rfaeea m tbe two tabei 

meii5iircd hy # sliJiiW 1'.“;* 

k *tt«licd to fliB wstfljmetit. will ba the liEwht 
ti[ m «D|in«ii of water whkb wmiJ u c^Wf 
nf ntftomtne at that dm* i wd iii a CuIhc font of 
„tEr wEigSi 1000 <«. or - Uto 

”*mh pelt of which Pi 3^ IK 
inoh thaWart of the wider il ncs^ ™ 
of the wind WtU be «liml U>» ntmtj *fi 

ofl the equm^e foot Tldi ^w* ih* 

Zc., hot not the t-foriij, of tho W; hw aa 
th* feme a o» the gqmire of the ndiWItT, if * 

«lo«Wue io -I" ^0 YtomtiEacDrrrEepooilitig 

7™ ^ iTieh a" water “ rlevairi niay be eeleiilaXoH Wid cl■gIarl^d MWn 
iL^e of Pwrt*- following tnhle, ill uwmg *e r.urreipandwg 

*ator veUiir of ih* ”P"'* 
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Ai^ISEED. A meitiEiliH! WFiI protlaced from b qifOf* of pimttlH»l]ft winch 
ETOWI nJimraUv m Egypt, Syrir^ imd olhar ciwl.^ wnmlrii* I n Fiwdce it a 
CultJ¥mtfiEl fsxr culiiMiy WJJ mefliirltl nl oaeii. AnsKeiia m nMinmiin fftitnt^u, 
flntted dfl ■&n2 ftfld pomtCTi M oim i»eTiI \ of b. piJc- GwlmiTi in^j^ing' to gTf filU 
Thrt hjira an animatic Bnufllp imd 0. pSeMint wnrm tastr. Theiir u 

tfnlihilj ont tn wUpcl it foim^P, o>mblaFd wiih sjrtip^ the wcU^ 

kn<?vn catiLukJ of tliia flflnae- ^ . 

AJtSEALING. Tllw miMrcsg by which, meiailm^ and other tnUurml [Firoaue- 
tiorn, fur eooTwlrd a bdtdr to m COfnporativrly &ingh qUfllSry. nft-*UTnEHj 

to be emiied by ■ new anjiifcgejTifiii of tliei? coflibSurnt partkiEi- In o mi- 
udrrable nimthct of bodies tlmt wllE lififiir tgnitinti, it ii fonnd tboi midden GDolm^ 
rendefe them bord cmd bdtrl^. wfaHe, on the Miitnuj^. if t iry nre si owt4 J.i 
cool vcty ibry became iof^imed or emnealad, Wt 

HOlTced leveruS cdrayi of copper (braaa in paKiciilnx) ifi wbicb Jilddcn coabrig 
bffil the rereJH^ ^tfect, thnt ot mntealiDJt it- The frtVWOaa of atniieiding re^uirre 
Kme addreia ond fX^TWneB lo perform il In the beat niiUineri ftiid ttmtihs in 
Uan deSKie of bent npidiedp as W eSt lu in the periud of roohn^K recording to tll« 
nuture rtf the niotal or othCT mbatnnce opennwl npHm. In Ihc jonealmK of 
and Eroiap Ibe mtrtal ii hoftted to a low ri-dn™, and atlffcfcd to lie groduaily 
reffneed in its lEmperatnr^ eovered op, on & hearth. Ovens nre oon^nietCEl 
for Ihk piirpoie, whareto ttiP pieces of meLol, according to tlmir ma^ieanfas, 
ond Ac ff^ty it ia deain-il they should pofleesa, iure nlwed and wtaiTu^d at a 
low heat far do^ and flOMttimEa wcekf togethiir. The ainicaltng oF glass W 
performed pftciaeJy in tbc MPin miuiner. , * 

ANNOTrA. The pellieleo of the seed i of a IjlnMoiia ihtub. 1 be annolUi corn- 
mnnly met witb omcpw is ffloderately hrifd, of o bro iini coloor an ibe oii^ 
ilde/and a doll red wTthin. It ij need for gi?mg oo mange (^t tn the simple 
vellawti u SO ingredient in TBrniihoa; and beaidca ito lue m dyemg, u cm- 

^^A^eciea of coni called hy a laHeir nf tiam^*^, of which 
Ihe mOMl coimonn. tiT% atone caul, blind coal, glJin™ emd, Kilkenny cimL “ere 
are sevcCtd Trmlfrti«, and Aeypcaaaa generally the property of burning without 
flninr or smoke. See CqaI, FunnaCt, md JiTO^i. 

ANTI-ATTltlTION* A pslent for a campomtion imdfir thu Ujimc waa 
taken mt in tliii conntiy «rfTW yiBiK bwk: it ™ mtrodue^ a> a sulwtiltite r« 
iidl OP Eiaaao, in liibrirsljtlg tlit wdfrtpeei of earnagei, imd u, of cm™, cttlialiy 
to the robbing pofU of otW mKhraefy. Iti =nmp(»»itlim. a tumply 
H iniititia of bog'i iard with "bldtll Utua " tplumhago], m iKe propartlnfi of fiFttf 
part, of Oil fonnPP (Q otic of tb» latter. Il appMir* from • Munirb jotiroal. 
ihBl the manoiaOiiro of tWa article ttt Germany Li eondneted wllb BiUrt eaatt- 
neu : ten and a balf parti aro there meitad over n modimiUi fire, wlieti two 
parti of finely pmedprird and lifted plumba^ «R to be added by degreea, ami 
be W«U atirrpd with a wooden apatida, until tho tncorparaLloli of ibe two itlb- 
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■UiliC« ii idhifiiim as^ rDiiifjJc-Ec; the TnixtUru ii thEn Ifi He UJtca fniiii iHe firr, 
BJid ths jHiriiig WMlEjjjUcd uiid] h li qinCe celslp in nrcTKini (he vubltcimca cif Eh& 
[^luiubo^. \y[ien thii- (WlnpueliiuB) wdu- applied ijjf: tiicani ef a bpiuill ill the 
eulil Itote »U pipiit* anil Inutlied wllnili, tlie tiitpGiuE wm^ in cunsrauenee, found 
lo he ri3[Iiu:L<d froo* lix lludiu mtHJt-iiiije tartUllGn, t» on« iluriu thirty 
LrebUzerr. 

ANTIMONY* A hriULaiit white rUL-tal of a Tatniofliiid or 
It 19 rerjr hritlle^ and iraonot Htt mllEd hito KHet-|3^ w drnwii lato iriir. The 
■pec, ^BT, of the metaJ^ h dfla + ft TTieltoat BfO^, juid cryvtAllbfn fa nyrafriiila 
when iiKjJing* At nil rnttiilie heat it h TrhlatlliaeA The n™ of uUmauj ue 
Ehiefljf fouod in the north iiT Eum^tc. There ere federal varfeliefl, but the puJ- 
[ihoiic or giTj EUiEiiiiiJEiy ia tisc muL ahantlAnt, and yiVtik the metnl cf cetn- 
It h to powder, aud liEjated: bi a rcicrberBiory funiiLce; the 

mehed mlphnret then flow* frem the infujihle Etony ur eiirthy mstk-r, niiii |a 
p>meiltrd and pUrifeEL The metal k iie^d In the numufhctiire of priiJtefH* 
ty^i, inUfik pEateHp Ipecula fat telincalH.^ aod ia a coinpaaent of firrend useful 
oiiayiL See AlLof. A dilfeivai^ of Cpimull eidata aniiin^ idiemiMi mpectin^ 
tJiL? nuisib^r of oJttdia of arUdaiony, locqii heiji* of opiliiafl thal there Art Only 
twu ; utlicrfli anuju^ whom hs Bdrxeliujy that th^rra p^t c fatir, We iludl only 
daeenbi^ Lii-ttr the im» which indkpntAbkv To obtain th# protoxid^ 

diani]¥e the ineial in mufiolle acldn and pour it hito a ijiuuitjty of dklillLtl 
walcFi tfaia upaiatGi the prutemde u a white preidpitole, whieh nitml be waalieil 
with W Weak EulLiljoEt uf cirHutiuEe of |iaEu4hi to rrauve any niurielie 04:^1 it may 
eoauill, ndli U the hma of all the mefd wal^ionlltl mediemew The ptr- 
oxide may be obtained by digBptiu^ Bbtimimy hi oltdie Wtid, d drying the 
whiEe iKjiwder which fealjltw Al ft luodemte ht^k AlUTmony ]■ nhihle in mowl 
of tlie AcidR, ond comhines aha with cbhuiiiiv Mme^ [ihumphonu^ nod itiEphur, 
If fiLEnjiiJ of the metnJ ATb EllT^wn jufu a eunraiJiLog Lldunoe tlity 

Eniftl vji’hify. Basil Valenlme firat mtmdueed thh ftuUtance faEij mfJicine, mid 
id mid Co lidve pcrfiJrdi^I mnuy ej[EraofdJJury euree by it. Its wjrlned ha dtsH 
eoveini utlcidEil Eidly^ Uaring^ Ltixown a j^ftpsjation of it into o ho^tTvuoh^ 
the hog* were Tioli-nr I by fr^ hut 4iiierwai:d5 fatieriaJ with Hnrpn^ig 

rnpiditT. SeeEn^ Eh« eiCcE, It if waid he admioiEterfd It to hll httithcr monba 
in eucli. quatltitke thaf they all dkd : the [nedicLFie Wua therf-rEKTe calli'd 
fiJiti-mome^ nr anEi-monk, By mm and aklLful uje, he obEaiaed for it 

n great rrpulatioli; hut ill ISTii; itf employment In medicine W4i prohibited in 
Fark by an edict of tbii purliaineciL The Eulpluiret of antimony Wflf cmptayed 
m viiry early timea hy the eastern fimialei, imd even occftatimaHy by men, for 
tlae purpose of ftatni^ _EJw eyoi^row and luh^p and eren tl^e l» moke the 
eye appciir llUfin-- Thii praj^cn ia frtHjLl rntJy aUuded to io die ScriptUrea, 
'flipre ara many vjtlualda medical preporatiofM td^Antimuqy, Elie most important 
id whkhi pcrliapft UEiu: medicine emkii Dr, JameiVrowJeT. Upf If W eouipound 
of ii-rot-of idc' of antfmoiiyt and phoiphato i.if Jjmu, The precHe mode cf prw- 
paring it if nm kouim to dhenikbp; the nolvu onumouMu of tlm ahope i^ hi 
cninposiEionf EaiiiiEir to Jaulti**^i powder^, lail Ltfl effect* m a medieme nre md » 
eerimn Hut m puwcrfkE. Tmtor Eim-tie, or taitarkcd anEimciny, k a triple aali, 
cumpoHd of tarhirk acEiit pobi' lin BnEimotly, Powder of dgaTOEh ii the ptn- 
Umaer of an dmosiyjn^lpltwl'-vl fhim the euiiHm^ hy walcf- fLariite'f miticnjLi. a 
hvdEO-^pkunii or the metals AntLinuJiy Li much valued as a medidno for 
caitfu. 

anvil, a large Eolid masj of Irgn, of liidkpeOB^e uae In ai 

well oa moiiy other workahop#, far hmmiiermg or Gorging wurk lapon. They 
ure made of varimU ■Lees, from the wCaglit id'a few jHHm^{or efen oolicear) up 
(u oiftUT hurtdml wniglltl each; and they ora much tariisd m fL^il^ Lo luJ^pt 
tliciU to tlie TtatmE of thp work they are deugned fur Thrir grnenl %are U 
tliat of a parolLehjpIpedmi, wiEb iia lurWcst side ipreid out at the eumeiw ta 
fleady ito tipon a wctodim block npau which tlicy aremennted, mid conAned 
by bwia Hoik at itoples. The: face^ or lide, of muit anaiLa are perfMtly 
flit and imootli, and me mode uf wEeel, punl so hiird w to renit the fik. A t 
awe end of tlic mvil h E bcak-tron/' which la u prc^ectlnf piece, tapering to 
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m. p&inli ftrr ill* pTiTpcsSc *jf iumtng ar handing the TiiEtil under oj^nlicrn ; aJJi! 
til ere ur* alri& on? 07 TTkOre IiDlea mad* oti tli* foccj for dio bJDVL-nicnt» of 
irtliicllitlg liotfia in ihe wort^ or tat iht fMCptWO nt fixtfd Culd thweUi stakesj or 
{ndwd PJiT Idnil lif lool: Lliat Ie may be d^iraMe to athipt to iL 
Ai'L^-K I FIS. A plztcq rbera becH am krpt ] Lbe tmn la 4JftluIdend !□ apply 

m A coilecliDD of hiiree^ juid h\A Lo b eillclta liDfr+ Sea [iLaJllirc. 

APOLLON ICON. A musical roudiln#, on the prindpb! of the oTgun^ 

vUelif by pecuTbr mnditiratiaq of lLd pmoa^ produrM All ejrecIIeQt ilnttaUDti 
of ||l 0 lonefl of all the hldbI odmifnil WUid Inqtttliti^ntfl; die comhiOrfl eEfi'Ct (kT 
the rhok being iSjuIliir to iJiat of a nomeToui acid werl-c±iDK:ii orchef^pi- 
tnoguififieiit eontrivaoce, nnrivaJlcd in chEa or any oLlurr oountryv is die invootion 
of Mubbii. F%ht flnrf RebaoUp ifho five pAJ* in it* t-oinpIeEloti i BJhd va 
a popuTor deacnplEun of it ha? not yet nppearedj and cfUmot (ail lobe acceptaMo 
to the anialclir* both of nnimad and ttiiTCll UllGal tiolencet ve propou to give 
ancK iiD aecaunL of tbo in^truraepC aa iBOT eerro to convey a geueJ:^ idea N ft? 
epantniGtilKn:. In the opanimJculip ma m Uie ui^JLn^ %Ue »Duad la produced by a 
eun^nt of HiTp ufged by bellawep throueb leFenJ AcdiiB of vertical pipea. In 
thu npolluntcnan there arc two pntr of Wllowi^ belcw the fli»r of the 

apartmfnt in whlcli the initromeni atondai the wind from whlcl] pofioi through 
B roacwidr ODcl A tube^ called a wind trouk^ into tiu oir^giit GOtripartinesi V 
ciillnd A ™d chest The ppei whloh^ by vArinit^ modi fintron a of their con- 
atruciino, product the lounda of tba diffrrmt Enitniniontfi, mo lunged td rowa 
one hehind tlic DthfTt parallel to thu £i3ht of the maGhTtaCj cn the order of the 
gamut, each note and half dote having lift Kfomte pepex o”d ea^ paraliel raw 
rvpreienthag a. diflcnitii uulnamunt - ibe pp« piTKicining the sauic uirte in 
eTeiy instmaiaDt tying is m ttmi^ht line fram front tn tuick uf the Lnutnimcnt, 
nr parallel tu Itft ftde^ Thus tlio pipea producing tllti note ji im the dnte, 
danonot, ha^noop Ac-., all Uu in a lino parutld to the *fd« ni' the uutTiinienL 
Fr^iiii the ispp^r nuri of the wind chnt praceedi a hurijonEal pladbim, lOrmed 
the tnthiln noATO,. huving A sefiei of ehsnnvij cut in Ub iippcr surface, oor- 
l^pgudmg to racb note uf the dideltint hcaJetl, Bud eitm^lDg longitndLnnlly 
fram fruUt In rear of the omdiln^ Above the bottam board, and at right 
AUgl^ to the ehimndsp am A arrica of ^oOVCi^ cotTcaponding lo tLio Irmiavorad 
Tsmgaa of pipcy, ar tlie numlHfr of the different inetrmnenta m each graovop m 
three flide^ yl^d oue uver the otbeTj and throu^ all three an? cut dbttoW 
pMBB^Mt oin oin^ into each of the wmd dusneL in the bottnra boanl 
Over ibc rLidea u placed the top borndf mtn which the pEpee are iuEoriEdp 
c^rtitrumlcating with the wind chonnali thrauEh the ApcTttirva hi itia alidea. 
TUb ose of thesa aUdcfl ift to- cut off occajuun^y iba communioutinn of any 
particular Ukfttmmvut with the wind dlMt, lo U to cause that hutniment |o 
CCIUO pfayuigT winch U effkffitod oa feUawa:—the spjira between each apertuio 
hi ih^ alidef h iomewliat greater than the width of the i&illd dhamfctsp ihi Aa tu 
cover the chajnivbi cumplcLdy, And tbereby Outliug ulTlhe COmmmuCAtion WILIe 
ihe mitniizieat to which the ftlidc hdusg^. Only oue elide in each Ht of nhd«e 
la iu operation Al QHC time ; t]jv apeimrrt is the other two wla being over the 
wind chamiclB, and beTuw the apenjir-c* of Ehe hutnjmeD&i- One eec ofdideB bring 
vim^\ when ihe iniitninneiit ii play^ by tlie Tuediwiical aetion of machlncp 
annlhcf let h moved by pcdJs, and the third set by handp when it SI played by 
the teyns At that end of each wind ftwre tliai openi into the wind clieat, are 
two hangiog- YBlvcfl, aiDed pallefcsr which admit Ihc air inEiS^ or ^cdude it frorn^ 
ilic wind grtmes ; anil the Art cEt perTgrrning upon the miinbme cfwnftati m the 
management of die ^iJiIlebi and stops before described? the air or timo brhio 
imciEluMd by tlic pdEeta^ and th® atupa vagnlatrag the iuMruiuenlLS^ u^n wlikti 
thi air in played. Ws oludl now praoViHl lo dcactihe the mEoiiB by which thia is 
t'UbrEc^—Tb* lUAchinD may he phtyrd m two waya^ euitec hy perfonnera 
■eoled Ai ranges cdT ktjtt ^ iu ^thcr oronm, or by tnGcliaJueai meima: and 4J 
thii lulU'r method la the disrlhguisliltig charucler of the machine, imd has coifed 
f[H-tli Eu much nigciiuity iu ill cxocutioar wv ihoE dwribe it first Iho piin- 
dplc IS An Ehlluwi —to ODo ict of thc priJctfl Is oltachcd a lerua of wirol (one to 
pallet} iJiroifgh boles m a broji^pkte m liur boiiouiof the wind cheit, 
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ftrjich arn jlikt illfficiMltly Itx^ to dlaw tlit ^Ift^ Ld mote EHiilyi qtLELH^Lvt 
flJlftwnn^ l!te air ta escap ftain the villd chtat, Huiu Wrre* {£M> lii uuna- 
ber^ belaid one tu each butc? of tlit aesJe of the maebtae^) nr? COIIlie^t^ lo 
mae End iiif fi uf inioll tevm, &eL In a fimnu below tlie wind 

cb«l, tJie cutPT Epd of the \evETa reefing upon thd aurinto vf a cyliddcr 
unnEfh-liat kn^r tlnm ibn key-fnime; a numW uf Hindi jpll^ Mid b«nt 
wiTEa tic hracLctj pi'ojKt a ihort diataUEu beyond the cireuiurciEnt'c of the 
cylinder, nmged in linea aertra the axia^ aj^d by tJae rwoluikon of iho cyUnder, 
one or more of tbeee pina or htneketa are hronght in eoTitact with t]ae outor 
end of tliE keyif whieli nrci IlIlLLS raised, wlultt tlia other endnf the bejOk and 
the polkta cennfjrpDlidlni^t Are propurtianahly dEpre-S^rd^ tlie wind pa&a from 
the wind ohest mto the win d pasaoeea. The lEngth ef time the pallet^ enntinut 
open is TEgidatod by the loOgth dl the htaoketa; ind when, by lina retututkia 
ef the cylinder^ the hrackoti cmno cloar of the kc-yt, the enter end of die tcy 
hdii nputh the cylinder^ the pdldt is oloaed hy a apirad spnng, and the enns- 
inuafotition Witdt the wind pnoves li out eHl Beyond lElb keya, and towarda 
ibe ?nd of ibn key-framE, is a set of Biiliilat kcyi, mnvod hy braeketa ait the 
smfm^ of the cylinder, uLmlkt ta tlte fonucrp only pn^'eedn^ ioutrwhat more; 
ihc5E keys fcaltcd EhLTting keyi^) hy no. ingEniima Amtngemtint {which wo ahull 
aitL-rWBxdA doflinbe at lengthgive modon t» an equal ouinbcr nf kvon, caeh 
one of which mot& in ni nut uOu or mon: nf the set uf fttn|i4 wldeli ate 
govEmed by the cyJiudcr, and ihus a]i«na 01- cutt conunu tiicadon of the 

currFapDndfnginattutneiiecir set of pbei- Far the jak? qf dmpUdityt we deicribe the 
hnAkcUief rtmgeil m Unca itanding nghi aerati theaxii, whbdi u nut quite correct, 
m, ill thit caaet thessine keyi wuuld b« tdovedaL the curtrapoudlng part of each 
TeToiuiion of thu ctlindcfr and conacipnmlJy oidj yery ahoit picL-ea cuuld he 
pefftnnud, or the aylindar mujt be nf an mconvenjcnd|r large diojacter^ To 
jeiuedy lbia» the cylinder ti allowed to niavE endwaya m |Ea hearinga, a ap^C 
er^ujil In the djatiitlCO betWBen two keys; on ita oXu ia cut A Gonliilllog 

nine threads, and the hevellEd cd^ of a kver, oiULhI n knlik, laking m one nf 
tlie thro^ of the Bcrcw, th& cylinder would be moved endwayH, a± dehJi. tevd- 
Intlanp a space equal to the dlAtMloe briwsen two threada; of biiE-tiinib of tho 
dislaneo hEtwrEH two keyij at each revolutinn; nnd the ecida of ea^ key wiHlld 
traea a spiral line 091 the baircl, likewise dEYTah'ng bican a straight line ntie'nintli 
nf the d^tiujoe between two keys ; ihuj iiinQ nBYolutious of the cylinder woniil 
he ffijiuie before the spiral tmeed by cuae key cetdd be brought under the neit 
key. Now the hraAota nnil piM being ranged en the cyMndiTr Eilang iheM- 
ap&al liqpiT it \a clear a different key may b* rnoved at oach oorntSpJlldkg port 
nf a rcvolutionp for nme revolutiaiii, which reudcix ibu hatrcl Cf[uid tn ona af 
niou tiniGB its diameter, in which the braektti should he pdiucad in right Imot 
siurnuddiiig the cyFindcri and bj the eylitniw rcTnlra alowly, It lm aulfi- 
qjrint for thr perfbunance uf IKUSl CEHnpositinna If itie tequi^ torepeat the ^P“ 
fnniiflucE, the kcy-lraiuo is turned hank Upon tk hJhgc, Vl’bieh saUcfl tan k^’a dci^ 
ofthopini,iind the tnikheu^liAcdouit of tho screw eat on tha axis^ the cyrintkrij 
inoTEd EEhdwayi Into Jt.'v origuiaJ pciailiim, the knife ruplaccd jjl tiia xcreir, and tho 
kBy-fiTLcim aguiii hrought down to the cylinder, when diE piEce niny Ij* related, 
Havhig ihua explaioed the ]Hinc5pl« of die HiccEiaiucaJ acliLit? of the mELcbEnir, we 
qhnfl utucetd to notice sillUC of the dcLails of ihe arrwigEmenL Them nm thfCo 
cv[iniki% each 5! feEt in diametET, and wich haring a sepaiaic wind ebeel and 
key frame placed over It, furaishing wind to pa 4 :ticuhu- portions of the sesk. 
The uiMEi cyllfidEr cHrcupies the cietiire of tlse ffunt of the machineit ia 8 fEet 
Eon p, oj id comprises a range of iirc ucLilTea; Ttlr fiiom -ti O ail octavE helaw first G 
EEl me bfifcii dfif Up to G, Dxid Dlghtll Bhovc G m thB treble dlefi lu n bda with 
llu>r Alid Eoncantric with it, ii another cylinder, 3 It, 3 In. fur the bass Unties 
extending from G G G, ornn octare holow iha fanner,^ up hi gamut G, hemg 
twa octaTea. llie third qjdinder hea ai the back of the umchiTie, paraUcl to 
the main oylinder; it ia B feet long^ and cumprites two octavea.^ Below die twa 
frwit cylindEni extenda a ahail, or axis, haring twu plui(Mia» which work in two 
whcela, ana ou tbe end of rflcli cylinder, wid a similar thuJl Ues below the ibbii 
cvUnderi in the rear uf the ouialime; and heueatb ihw ahalX uid at right 
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m 


Wiglti to tlic^ ia extirtiLling froni tht; fruut to th 4 : baci at the 

DiAchm^ havilaff UQ U two ctiiUesa workiii^r hi worm^whiKtff on tUe 

two i mxM Imt iJiaft rccillVei its motigii Jjy a hand from the 
(wmch lian & J^-whi.'olp JUIIL u turned by manual labour), Qiad tha cyiimkri 
ly rc-foke. If to Icej-fnuuB is mituio in liiitiUEt to jiUliw for Lbo ^t^ual 






t aflcLi- ILc -boat ill utn 


i&equalitiw which m ay Fxf<t in iba Ci'linder ^ 
tnc Kt; r. It u nTfipdrtFd ^^tl tin* cvlinJer ^ BOti^frietian 

£eyi with t}\e 
cemptiabig t 


|y 


C it is supported iiti th-f cylhiJer fcy 
^Jio c^Ti li Fxiorv -of i|iiiT 
n five in nj^mbtr^ the cmiril lar^Fip t 







































































































APOLLONICON, 




wjk' of tMlft-ra, and tlit^ ttmulkr ™« dii|M^[l two oo each tide of 
Irm^f tlicat contninLdg A teali* of thzrA oclA¥ti*- These keyboorfU rt^n m 
fhml of the mBmifitEEjtt and dctoehed (tojh it, *0 UiAt diE ^rfonneFfc Bit «ilh 
theiT httc^A to the mfftnimcn^ and ihBit fucet to the audience JJnum the 
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APOLLON ICON. 


fura i?Eitt of tW &tLgpt tcyi deac^Hnd to die Tape eilJ of a scries of \wct^ 

IhIuo' the fluofi nEld l* tJlc odiiir end of ih™ lETncra nre oltad^ed wu^ wliii^h 
pass tiimf^h bold bi tlie wind flljsl, and im CiMteiUld: to tbeir Mt of pjitJcls, 
kud tbui Ltiir depncxaion of die trnphf keys drinvm down tbo hjodcr ends of 
dse lower levari, ntld Dpeni Uto pullet^ reach of ibe pcrTormEna M 

the kcvij am a. number of leym ftic lEmvhl^ by bond the draw-itop# om are 
tht tlidca vrliicb throw off or m aay pfirtiauinr iostrumBRt; but, in 
oddhEDfi ip diesr, jire a set of pnJnJj five m nuinber, which more b si?t of stojw, 
called compoond pedal stops, JhiAe ore the InrontfEifi of Mr. RebsoOp ^d 
nre for the purpose of cnablmg tlj^ |HJTfcHTEtBr suddenly lu throw on or off 
A nurnber of mstmiofintji by A sl^lo and ther^y add gmady to- ibc 

britkiolicy of cflEot. Tbe o^rntiou of tbese Jliips tetjobhit- a %ure for Its clii- 
ddadon, win bcdcfemd ttnld ofiEnrards, To enobla the Toiler more fully to MM- 
preLend Elie foregohif ddcfiplioht Wo bavo iubfriiiacd tw[> on^^irin^ Fta. i beine 
a seetum of the tn-aebine p^ld to the borreljp or fp the fnmCi ond/W. 2 n 
reetaon nemss tl^ bujnl% or nl l%bt angld Eo ibc former, En tbwe fijr^rea, 
W4J bnve lApt lirielly idbered to tbe octuiil nrran^oni^nt of thE ports wldob are 
Used In tho inalrnmcnt but hare rftlb^'P tlideaTnored lo ^rc a wenrftJ 

hlea of tUe firtincrple of itic cDiucmctruiip whieb Is eJJ that oeit lipur* will bJIdw* 
In each figure Hin same leUfTi deiiDta fliillikr purto. R ore tliE rcferv oErs 
iiumedLotcly orer itifi bellows; A the wind Imukj e tlie wind cltEsi; dd 
BtrengthEoiiig bcidlfes; f i- poBeta; ffff wind grenret tir ctanpEti ; c ^7 R the 
•iops ^ ^idee; h ^ rile grmvK bosnlt into whkh are fni^rttri! tbe fur?fof the 
^ i\nwia^ ibaflp turned hy m baud ^ fram a wheel below tbe 
floor; m m etldteH icrews working mto wwm wheels naan tbe transrenci 
aliafta o o; pp pEnic^ driring the cyKiiden q; r ibo kTltftf orgntdt ■ f the Scet- 
frauio; i i liob-lHclioD mUent U u tlie keys? r r stops to prevent the keys 
Biriking the cylinder j m le skiftrug keys wiib the connexion to diHr srops; r 
connexiou of ibe pallets mxk the finger kep^ eumiiEiiop draw stops; JS 
CAitmealun of compaELnii iiedol fftopi, Hoiing thui iisnLtlnrd the ™£ral 
MEoWcsl sfttngeMcnt of tfa^ iu^tmuirijtp we sbafl wwced In ejmkES mer/ 

lUmaEFI-l^ llm mnnncTF -nt mr#rtKhinFv nn mv 1-1.^ A:a 1 ^ _:_... . . 
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kqit m with the b^srrel hy thn wpvmg t On tlld ipindKe d is kpl pd 

t T^hdli^ Incr «, in the horitn&taJ annf nf whJclt ore two atndff// 

wftE 4 wire jpouecl thraugh them flmm one in tho otlilr. A piec? of brasit y I* 
ittached At itft lowfir OTid; to the key fr, Bjid the i^pET enil fitHing' between, tile 
lETeTt twti bj' one of itt themldeiia on one of the projectllm Bluda j b 

*Usp 1 spring hiflide A ii ineertcd at ifca lower md into a eUft tu the jwo aad 
pw« ihrvugh B lilt fn B stud in the lower end of the JcTer e, tind hy iia tein 
dency to recover A line in the direction of the arm, it forcBa tiio niccee 
out of the peipendicul&r, lo that it sha]! ilwayi rttt agmust ono Or alher of the 
Ehidfl. H on arm Upon tlis Epmrfla dp Coflnected h> A bar f to the ItVcf {not 
ahown] wMch worka tfio »Ttde or atop. Noirwh^n the tooth of the key £a railed 
hy oo« of tijo atudi of the bturel paaaing imdEr it, tiie other ena of iJie key ia 
doprraieih anrl dptwin^ down the pJeea ihi^ the lerar e Into thu pmidnu 
llhown lij tho dotted noeat (Pld thua reVeraci lha portion of die Jihde, When 
the Ilod haa po^ed lha ktyp the iprmg r rettiniB the to ill rotnier poutlon, 
Bnd diepiceoy In rWng 11 thrswii by ihe aprua^ A ftgAEhrt the stnd in t£e upper 
•rtn of lha levtr r. Th^ compound pedBil itope m o moot admErnhte ioTPntiun 
of Mr. Rohion'^ by means nf which the pertbrnicr Is enabled to throw off in- 
atantaneously a nmnher cif iiurtromenta^ nud to bring into ploy a nmnheir of 
othen^ oi tha rKiying ua±nre of ihp mMiae may zEguireT with on eflhcc and p?t- 
daion, equal to thli of the bait appointed nrche^tm Ths mcebnnlstn il extremely 
ingeniwB, aft wbH m heontifUlly umpie. The mrangvmcnt will be easily unde^ 
stood by nfetiiiig tn the annexed cuci^ which rypreicnt one aet of pedal kyeti, 

j'tf - t"\g. 



^ B ^ Tiew, and f^p aa end view. On the ujirpur axis a is « 
num^^ uf urma & A acting Upon alitfl in a enrmpouding number of ultiiai e c; 
on the Lawer Judl d k Hkawiaa one or mofa armi a Bctuig on one or mcFra iHdei 
/ on the oxia d Is a tooth y acting upon a Rmllsir looth A nn tho lutu d 
length of each tooth being proportional to the lEngth uf the arms A and k 

ift on arm, connected by idra and beU-cnmkfl So the pedal honcath tho key- 
boards. Now upon dcpfciaiii^ thli nraSp It will be seen that the nrau A i mud dd 
win more orer cquil spa™ m oppoilto dbeednnap sma «t of ilidei will there¬ 
fore open iJiE eammnniaitibtl hatween the wind gmoTca and the hlitrumfmta to 
which they bclnngp and the other Mt WlD dose the poftsagcd to which th^ ^ang^ 
and thns throw lait of play the corrcrpondlnf iiutrumcntB;; and there heing fixe 
of these coniTKnirid pedal atnpB, sn amaxingjirlely of changes may Iw obtained 
hy varying the comhinadoni of the ihdea. The whole nanibcr of fie keys ocied 
upon 6y iTie cylindem ii about Thm nre upwards of 1900 pipes, 43 draw- 
atopi^ and ill ketUe-drutu. To the inmiGal amateur foUowing Ual -ftf the 
stim wiO dcuhtlcB pmre intms ting. 

On the first i^Indert— « 

1. Optn Dtapason, 4 , PrrnohviJ. 7. Flute. 

% Dittn dlltn. 3, Twclreh, BL Ssiqitl Alten, 

3. Stop ditto. fi. riftecnth. 9. Ccmel-^Trampot 

On mm lecdud cylinder are two odtaTeauf wooden pip«% of hirge dimeniioni, 
tanned double dupoion iwnlal pipw; the Lugest is Hi indiei long, nod 23 
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Hltmire; tliii il ^ feet longer tliftTl the cnrrefiponfliFig pipe in thu gttal At 

Hwit-in. Tbe reJl ae of ihe Kfile la fhiirt G G G ta G. 

Oo tie liitrti cylimitT flre the folltjwing etops,^ 

Dkpuon, Of Corai Stop. Tnmiiret. flautlici^ 

Stop Dl^po^n. CrEinunaSi I’uEelali^ 

’Vk.ioTioetV Flmet Tniinpela, 

Germui Ftllle. Vdi bumllUL Biapaaan- 

Wood Flftpenlb. OcUVtf Flutc+ l^iiiCipil, 

The mccIliJltsiii li cTkdn^ m a CMe^ ^ feot btOfld by IK feet dcEp, and 
24 fret high! Tlio front u diTidcd ipta tlnH! oam^mTimefLEB bj pnaatfsi of 
GrcEiHn DoriEp lynncnintcd by othera of tko Ionic owr. Ik-twe^a the iip[wr 
ptla»ten are three painting J thiH in the centre rcprEicntbig AjmjHo^ imd 
w ibc ftldoa iHe Miiartp Ctb ojid Erata^ umtiwlidt kr^tT thnn lifcj wluth 4o 
much credit lo the w^t ^Mr. John Wri*hl> Iw whom ^cy yete pmEetL TIio 
mech^kal oclkiia of the epollonican Wm ftnt clluTitlcd ta the puhbe \n Juae^ 
IKlI when the OTettnrM to Anaereun and to the demroOiii di Tlb^ were 

E rrfonued bf tbo ovlindeW m o ityle tHnt Mlled forth the niDit lELikrted appro- 
ation frooi bwge atld Mdentific audleoeea. From that puriod lo UiO i>re(enl 
dmc it has muintnimid it* wclMeBmcd popuUdty, and contlniiei ah ohjcct of 
interert alike to thr uudciim and the meciumiet, offeling to tbc IciimGr lOme of 
the gtmideat mmblCtfltianfl of hnnnocy, ftud to tbo laltcr utno uf the mul 
ctLtioqa and eoinplieHtod rpectmcnfl nf hli crL . * -h 

AQUA rORTlS. The old and atdl popular llBinE for nltik bguL ITie 
■rtlEle ^d ia ihe shop ttoder tbia oAniif ia genendly prepAnal hy mixing 
eotnmoii mlnf with an aqntd weight of iwlfbate of inm, ttlld lldf ita weight of 
the aamc autphat? cdeined, and dktLlling too mixture ^ or hy mixing niunc witli 
twice il 4 of dry pwdcTral cky, and dbillllm^ in a ravaliHrWtonr iUmace, 

Two kanJj Oir fdandln too Bhope> une rtdied whkii h ^Ot 

liflif toe strength of nitric add ? toe nther simply aqm which la Imlf the 

itreneth uf the dcHihlc. See Acjlt^ Nliaie^ 

AQUA REGIS, 'ndi Laring hwi tbc first lolfent that WOJ dt^cvmd for 
gold. Llif? king of metiils, wng cefiMi hy thU name, ^Uying the kinga wnter. 
■Jibe original and prt^r aqun ragia U made by odditig fiiur ooiiccb of common 
aedt to mi ovoirdopoia potind of ac|uai fertio. Hombeig nyx^ Dipix regis ii of 
proper atrength to diwolte gtsUr when a bi:ittle+ holdinK ahslMll otltlec* of water, 
Lld^ fcrccit™ OdlQcet of toe ncid; that la lo say, whca it li of the apceidc 
gmdty 1.0fi2. 

AQUA TINTA. See ExORATIWO. 

AQUA Vn_E, Ardent s^iirit of the fint dfiRTlAtkin haa been difftEngisishcd 
in commerce by tlua zunoe. The diitlller» of melt siid motasa npiriis call it 
low winci ^ 

AQUEDUCT* A condnil for watw* cnnstnaetEd of diflcKUl tmil^aJj, boilt 
on imcveti grouEHl tor preserving lUe IofcI of wntetv end Conveying It from one 
plow to anotliEa:. AquednclJt are diotingulilieii Into two rlmeea^ viaiblc, or 
auch BS ere- bultt mi onclkBS HcroM valleys imi rnorsbea, and the mbter- 
ninrfKUS, which are formed by plarcing lOiHinlttims and canveyang the water 
below tha lOrfoce of the eerth. TbesO efinalTuciiaiM w*rc formed^ nf blick:» 
otooEt iHid covered eiiliEr with rowltod roofs, ur Hat atones, wbkb acm-d 
to abcittr tlic Widtr from tbc inllnence of the snn and raim ^cy Wtre, In Mma 
naved* end, ib lithcia, the Wider wxu ennvEyed Ibreugb a oaturwl elMntirl 
foTuSdin thfi cky. U was alw fre quttd I y conducted by U^n pipes m to 
raaervoin the «miB metoh or btu trongbt cf licwn atone. Same aqr^ncta 
ore mfiEKirt^ no lingl^ otbclli on donUCt or triplp, nllig^ of firdlol. Of tbc 
lidtof Lfnd ia toe Pont dn Gmd In Ltiignedoc, ouppoted to bttve been built by 
iVe- ItgraAllH^ to cQHvey water to tbc cU> of Njamea ^ that at CDnatontinn|de, 
ntid that whicK omirJinff to fhnooaplui, wai consCmclpd by CnorocB^ ting of 
Frtids, near FeUrt, in ^Rngrclhi, diid wltlch bad ibree Euiidinte In the oome 
ditseilim, each iJciiiled obove toe otber. The Romona bod many tnogni* 
bcrOl c-iiocdnctOf ainrpiialtlg on tu^iUiunit pf ibjjir miigmtVlde *ind number, m 
'well B1 thd.T eonatriittion mA length j lomc bringing wotor tonnigh a diatonew 
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of fron; thirty to mt liutitL^ tilin' a _KTie» ftf arcLca, or by me?w 
ttf cKfTA'^allolll thrusLgli moEuilaiiift aiitl rockSL TUao ia w-rll uiCprei^d bjp- Filny 
in ihp foilkwTQg : ** Ii ire coEtfjd^r th* iiit-rtiibTe quontlty oi vater 

brought lo Kotnfr ftir 3t& t|R<a of tliei jiubllE^ ft>r fountuiUBi ihiIIjJ, fiafaporiEi^ 
priroie gudniM, and cmniry Stfltji; if vb rcpnfrieDl ourarlve^ the 

orchei constructed a great o^pense, luid Ciirxkcd on through b lun * diitHnce; 
picmntaiiis iHVffllhd. nwia cut ibirollgh, ibltcl; Vfitleys filled up; il nmit be HokuoW^ 
ledgcd ihnt there la nutliiug in the whole world in-nrc wwid^uh" The WBten 
fiir the T^hc^^ with the weili aud ftfUlitatui iu l]?fl uriehbourluxiiJ^ llid Eupfdied 
the fraiitt utf the Eomana for four wntiiriea and b ludh wliifti Appius ClaudiUA^ 
the cerwWT itd™cd wnd conatruclied tho Ikiil aqueducL Hie oxniBple waa 
■peedily allowed, ftxid the cxAirHi ef rivera wm thus changed oJid diverted 
towards Rome, to supply the dwly ini:n>aiiiiig want* and linti™ of the rtoman 
peupte^ Ai ccriala di^lances^ renti wejre jjroHded, in etder that the woler^ 
which WM Aceidentidly obatructed in Iti progrese, might be dischnjfged till it* 
ordiiiftTy posiige w*a clearcii r nnd^ In Hlb nmol of the a^Ltcduct ilae^ thcra 
were CBT&ca into wlJch the water wfta prE^ipiiateih and where IX might rcniaJJi 
till lEa mnd wu ileponte^ end lim water become clear. A r&nsidcrahle variety 
wat obtff^rvible hi the cooatnietLon of aqueducts The aquednci uf the Aqun 
Marcia had an ur^b of sixteen feet diujntter. The wliidc wni ocm^iMcd of 
three diflerclit ktlid# of fttone; one of them reddiaK miullirt hrown^ and a third 
of an earth colour. The entire edifice ia 70 llouiim fed in heiglih Aho^e 
appeared tWd iconulli, tlifi highnai of whlidj waa fed hy the Wilcm of the 
TiveruUCp and ihe lowers by what WilJ tolled tiie Clhlldloil Hiver- Near thi* 
n^yedLLct]^ MunEfauCon mvei the plofn of anodtet with three canola; the IkigliEBt 
aupphed by tlic Aqua Julioi thjit in the middlB from Ti|Mdap and the ]«we#t 
from the Aqua Martia. The trch of the aqaeduci of the- Arpiu Ouudia was of 
hawn EtoTiPf Xvry hcoutilulE llkiit of the aquadwet of the Aq(itt Mmnia Wiw of 
brick. Fjich uf iheae WiU 72 f^el h[gh. The Aqim Appta dcwiryi^ natheB for 
the jingiihuiEy ttf it* cofistnictiortp It nut hehig pkin or gradual in iia dcirentp 
but much naTTower at the lower then at tha upper ciifU The cnnjui FrontJnnii 
who ■upErintended thoMUoduetJi nndvr the tmperor N erTB, mentiuli* nine, mlcU 
of whkh hod J3,fi5 l pip» uf an inch diameter ^ and it is iLnted Uy Vigemi, 
that, in the ipace nf iwcuty^ur hotmi, Romo received^ hy meuu of these 
tmesj 509,DOU liHofftheedd of woter. In raodoru iJmeg^ tlie aqueduct of Legovii 
b COniidcriMJ the mwt milgnificent- There elkll remHin 151 jI aicode^ wholly 
COntHtlng of iilDn«; ennfmoualv large, and joiniid withmit njortar. These 
BTcadof^ with whal remain of tlie edifice, are 102 f«t high; iheic fife two 
rntigpi ftf aicadcsr OHO aboii'e the othajr. 1 n Eeni* XIV, caused an lujue- 

duct to be commenced near Maintenun, for eariying water frniii the Tfver Lure 
to YcTsaille^j hnt the work wan [ihuudnined in 1698. Thi* would, pruhahly^ 
have hewn the largest iqueduct \n tlie wortil. the whole length being 
toiic*; the bridge !i^070 blhonis iu lcugth» 220 (set iu hidghtr ani) consia^ug 
nf 632 archet. The principoJ AUetent tH|uedlicla now tn betikg, are thoso oi the 
Aqua Vtrginldi, Aqua FieliMf and Aqua Peiiliuil, The qimutlly nf Wfller iUJi- 
plied hy the whole nf the oqtUfdueM in encliint Romej h carcutatoJ to hiM o 
amcniuted to the enormous qiiBulity u£ 50,tHMi,lK)O cubic feer doily;: whicli, 
roekoning the popuhstinii of l^ome &t T,OtH),OtMi, allow* 6<i cubic feet^ ftw^riie 
dflfly djuaumptinu of each indiriilual. The supply of water to Errudon in IifliJ, 
mncHiutedi to 2,626^560 cubic feet daily; and Cien oE the prrsCtLt day, it diiei 
nut eiMcd 4,090,000 feet. Thj quantity, allhtrc^h fufmd ahuiullintly adBrnn t fur 
mirusc, il htda intFcethan atwelftli jNitt nfrije quaniity coummed hy the lU^autns. 
Tlie daily supply of water to Parif I* itili li^\ msu^ nbottl 203,0041 feett or half a 
cubic foot for (lit dally n« of each iuhohitauL The Urtets of the Iowct empire 
ihfl pUfied the gaueraf mode of CooductclLf Water^ *nd reduced the eipcllSo taji 
fifth part* chiefly by the mtre^uctfon of the Sinulmiji, or watir-hailinff, a sort 
fFf hydra^ic wbttlit The water runi down a genllc ilopc Iti eoi^ered dnuus, 
till it rcachei an ohelisk eirEksirU zted of masoniy, and rkillg Op tMie side ^ in t 
lurrow ohounclt diaclLargea lUelf lulo a baKm at the tnpv from which again, at 
a itivel 3 mche* luwer, it di^cend* hy i aimiliir ehannel on Eha other 
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cKnrge th? vjuer-w otki. ut Comijiiitiiici^ j!i eulrusLcd ic a body of Sod 
IW^ iind ccEtflin Ailuscjp wlio mi^D ft jdjuost m bcmlitaiy 

ffiWMfln. The tfunpEy for tfccb pmoo. h Ia be ahmit twiHhir^ cJ « cubk 

foot, or 42 pfumda diuly. TllCtv are two aceJent cillsjna alDl citaijt m CtUi" 
fttontilionlir: tbo BuLtniTiinEaii cUtem, bluJlctrlmad-BTic^ TUlltcd, atid reatin^ 
Dnnmrhla opluBlliij Uld dul cIsLcfh of ]01 coJumui^ addcotly colled Fldiunriio. 
The IftltiLr conkLati of three TOWi of rolunajia, auE nhove imd ij copahle 

fld haEdhig fit^e diiya' mjppiy of wAter Tor tbe ^fltole mhBbitnnJa of tliia ipaiiunu 
«i^. Among the motA mudom mwet be nodced the equcdlact af Chirkf Si Dell- 
higEmhirr, ccmatiTictHl hy TcUoiii ibr tb^ piirpmg of esnrying oti tbo nsvi- 
gatlnn of lltc KlEi.'eTiLcro It foluSiLs of 10 iirelief^ njppn 

pyrBiniiliiJ itnoe pirrt^ aud cj^icndi to ohottl COO feci m Jen^'tS, The 
of the coBtriL] areli Im feet above the leTcl of the WJiterh 
^ AHAUIC ThTi guiUr which Uowfl ujnuxatif S™ the acucia, in 

Arahu, ond cliewhen!^ hitnu o clear tranapieat ttfueHj^e with inter: 
k ill inwiiihle in dcohnt and ether# It U Used in medfune, uud ii conmidcred as 
A ipEciho i^alnit the ilmoguiy DceHsinn^ hy b^ialers; it eonstilxiCef p under 
paruculiit fomiB, a nntritfQai foud, Aud it is on imporWitt udetc in ^uioui^ 

EEUUinCicliiEes, 

at Arc, In geomeOryj a patt of a mrre line, u of 4 cireie or an 
ellkpei dre# Aiiib^ in arcbitectnre, ftji apenore^ llm upper ponton of which n 
hounded hy curve Sikca, M tf c ace in poixhfia, |^d°^ dcd -; they nra of Tflfiflua 
fornw^ uud aro dengnated hy various Uamefl, ODcardiTig to thcir finure* as 
circidarp cFllpElc^ ^cloiikl* Ac, Anh of cquHihlium, in the theory ofbtidg™, 
Ifl that are]i which II in t-quQihnn in all its pxrtA, and therefore equally Itfong 
throDghciul, hiiTing no ti^ency to brenl In one part more tl^ii attolfaer. The 
Bjch of eqtithlitalinu is fiat of any deienniiiAtc eurtij hut titomi Becoidliig to 
figure of the eiiradua; every different estiudos rEqniring a partieutar 
iutradea^ co tlun the thickness in every part may be prapartinnid lo thn 
pre»iite. The subject Suu occupied tho aitEntiim of severaJ enJnent moth#- 
moticians, ai4d has leL-u fsiUy treotod by JJr Hultnn, In lua " rrincipCvj of 
HridgeSf'' and in aamo of hll triuAsi irhciB the pTIiMf lUttodoi is InreBtiglUed for 
ev^ pnrticulflr foitn of esitradofl; and it sbcirB, fiia.t in icinictrenliir and Kml^ 
cili^ical ondieif and, in laet, in tdi Arches springing pcrpEodieulady fnim m 
bcrtl^ntal^Um^ ihc line of their extradul becomes ai^rnpEnticaJ aj it oppmoches 
a perpeudieuIaT pa>Mlrt|' tiunugh the jpointa from ithkb they ppring, and that 
such BTchci requirE tn be kuded iMnilely over the htitllicheH. Dut the 
reiCArehet of mathcnkBliciaiija upem dili subject, Althnngh they Sro not without 
have not been of day ^ot aerrice to iht precticAl hllilder/whe^ gnided 
by a wt of mndms which aiw me fruiia of ahBervatjan j^dcxpcrin^cc^conitrucia 
arclies of munEnse span, dlferlne widely firniT the form aadgnEd by ihsorv^j 
which ore, nevatthcless, Btahla and durable. Tina misew, perhaps^ not flwtn 
theory being fake, but frani hi hdng imperfect j matbemelidanj caJcufomig 
the ctfEcli of gravitatJoin ndv, idthant avowing for those of cohcsloq, frivti^ 
oLid ieme othor torce;:^ which Lnidouhtedlj operate iu an arch, althnugh it bi 
diliSeult t& estimare thoir Sfvefal quanlffii^ Hcncc in practice it ia foimd 
lufildeht if the arch nf EquillbritUu bo comprised within the hoimdiiries of the 
voutsoiri or sEonca, forniing tlifi are]], whlmul Ih bring necc^ify for aiiher tho 
intradoa or ejtiredos to conform exaoliy la ibiit curve. Vai good placmiaj 
vlcwa cm thii ndijvct, Wc refer our reod-erv to Gu^fM EquUlkriiLm ^and 
to the artidn ^ Bcide^" in the Edhibw^ 

AliCini^ A whitish lichiin, growing upon inxki in the Cnnmy and C™ 
^'"erd IslELOiLa, which yields A rich pUipte ImctUrc, fugitive, iodEed, bu£ exEre ni^ly 
beantjfuL Tills wood k mipc^Gd to ua ai it Is gothared; those who prepare ft 
for the use of thp dyer grind it belwlxt stDqee, so as to thotoughly broke, hut 
iftl to reduce it Into nowder, ond then maiiian it occAslonihy with urimi or 
mis Wkk liinrE with the tlrino : m a few dmyi it acqiurea a pqrpUih rEd, and ol 
lenph a blue iSolour; ia the finl stale it is colled archil, id the lacmui, 

OT lUtnnt The dyers nirely employ lUji dwu^ hy Itself, trti acemmt of itp 
dBatneis, and tlie pcrishabknris mi Ik beauty. The chkf u«- they make of 


rted by 
Pimnut 
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itii far pvinf a U«oio la elltr Eoluurs, u pint^ 4 c. Thi* ^ 

niuuitio- lEe dvrd clulb ar uJt tliHWgii hoi watar, allghtly Impregliated W* ^ 
Brcllil" Thf liloom lhu» eouimoniialatl, inim drftiyi upon «»pa«l« lo tne «r. 

Br the inUitioa «f a tiul® of tin, (hia drt« pvra n ^ble dy^ 

£ EOloor b Ct the umi! rime ctaiig^ taward l,«™lal. Wld thirfu i 
wnDBni-nt, m prcfljHMtion MA it the more ftom iti nuturnl cdosTT. 

vcivTisdily^ee tmt ita eohinr lu water, lo¥:^tileeplt1lt».anii,»0^^^ 
riTthaTul.-limCe'^FinripeUr -node u.e of for eakuxinff ^ 

mamctete. Aa e*p<^re fo tiie df ^atruve *1- «fo|ir “P?" 
qf Ihf dr p»dn«e t Uke rffeet u. tllOK hermet.eeUy koW 
qf We ifJ^nmelBri breaming tn a few ye»ra coloBlIe™. The AhW Collet 
(m the Fiettch Misnom for 1743^ 

the t«hr, .eon r««in« id eaW, ‘h ‘ ff 

ntcenaivelT 1 tb*t e witeiT riueMra of «^il| ineludid in the itthe of llie^ 

fort it» «>l«w “ ■“ A 

teeornndoiirleu tit ibc bottom, whSe the OTOCT ^ rejMed tta 00^- A 
MluriDii of BHdiil in wowr, a^ilird on maAle, s^b it 
“ punJiah Hue colour, for more dnrabJe then the 

to Sbnodiea. There b . totehli.hme|tt el GI"P»w f« en emck ^ 

Ihia kind, erhieti k TOudi MtHmedf it b »*ia hy the ne^ 

thlM dyed witli it ur Mid to Iw TeiT [tennanrot, of tiTWOi iliadeBi foo« pink 

Ulld rrimaon to m bright niaKffine blue- i.- l ■* ' Elidi Inuds nf 

AKGAL. CttiJh tajlUTN TO the fltatc m whissh it ii token 

ivlne FEEfik h tnum u hi the ehoiH hj thii n&ntE^ 

ARUAND BURNEltS, Sec Lamjb. , , , %, „f 

aromatic VtJiRGAIL An mtic wslunoJi cf cunp^rj ^ of elore^ 
qn^lmtendcr, end oU of roKnurj' | * nifficimt quimrity of «*ch to nieke it 

^'aSraCH. a qimwoqt liquor, imported &«m ^0 E oat tnd iea; it k chiclly 
wii>inu&etut«d at B«t4Tia «nd at Gwtr ^pt^n the Mulaherco^ 

ARROWROOT. Ttie pare Blueh t>f a buIlMiii^rMlEd plwit, gtojmg tn 
fiq Wert eX^ cttmoie.. The rt«^ of the 

d^ly Sc lStropertierv and, fwm the 

thb^countiy, it Ke a common enhetitnb for “ 

dldieialt to ohteiri in the reloil rhopi npeiluUeTBied. Lnder tlw * 5 ^B^rtcti™ 
will he fiilind B full deemplMB of fi« mechwiirfll pmeem employed W erttmctnig 

***^rlJ^^*S i'aV *WEL LS . A neme pren hy the French, end ritffieive'ly 
JiS toJiacSU -Se hy ^rinff the certh, -od pencittm* 

of performs 

often pcMriBcTby ^rkfoyen «d 

li.la the foM of ihe Vidl LlKW wlik* the CUtre te to be eirwck, the WU» oell^ 
r^h ^^i^uT^e^e: twfl UHia W rtrabht rode Me ArO Itoilcd 
toeelher el (odi Mt encie le that the eprtC ihafl touto tbo rf &o Mch 

wS™ the iw^dM eir to ennuct wiUi iho ftwle «t iht erttoiw^ “L'l'Jkw 
if the aoei of the lolTii he p^uolly moved nwrid from on* Bwl to ^ OlbM, 

I^S-br the rt^ube/Mch. An k^nt rf 
Eotoh, and rewarded by ibe 

i> rdm. eonni^ by . 

a rector, in tbo centre of 

ll,e trecer. The two limb* mb connected to two BradUftted ^ 
S;^l!X;,hy meaneof Wbbb th. iimb. t^y be Mt to »y -Ifile aoeetodetonhe 

lurtre. Beerifosurc lu iHe ntmorplirni tC heconiM nearly Uiefc.^ ft f, f . ^ 
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bT Fvtlaiir mELnj^t AI PiIiTh it ii> VnlcLtiLiKjd in wlutc funiEi, wlaich tmistittite- 

the nrmhiiHJft Bcid^ or •kMu^ nfsEnk, ] t ii from this iubiUmcr tlmt ihv mEtd 
of Eonmiutt y uhtamed, Bud h impartEd in quontide? fhmi .Sikxcinv, the 

Cfihftlt WQrt* of which Emop with Jmuiiic, Tim ofn cf cohdi contum, 

Willi many uthcJr rtopunticj, much Jirirnk. This ii dildjilik'd by tamfying 
Vhrn redhced to pawd^r iu e with a lonfr hor^onlal Aiee. 

The ■z^nloilJi' Ei'id beeoniEi eondenied Id thia, Bud in frmirTEtl hv eDudrcilir'd 
ctiimniMi^ emptc^yinent being very dattferotu, oml even ihtal m oti^ 
DEMunt of the imMmMily uf prcvfticiiig jiatklm uf (hia pawwful p^iwia from 
cnilcj^ S ^"hen Erst valatillzedk it Ei rantiiminak-d with 

^i?r f' vrlJEh ft ii erpariitEd by tmaing with jmpLtrE noLulL, nnd 

BjiUiminga^ in elwe rcHBek. It tJmn eoccuititulei the white miLic of the 
fnopB. The nat^l ib ohtmned fiTnii tJda by fncorpcuTMiii^ it with corlmetecEtiuB 
^ * Traael prmrtded with m rttEiTcr, m ccmdeciBe Lhe ancnie 
whirh riKc m vo^nr. The dtm of omnlc ilfe nunwroui ond ubiuiikat, and it 
IID ComponETit of an cndleu taeiidy nf Erdnerid*, TTie pn^ocw of rotutbie the 
orea of CEPppcr, iron, dfo, k imheJlUhy^ iJilrfly on OCttmnL of the nuimtity of 
memo liwmted. Iha mmeralB culled reid^tr and omimEht (.inJiihiitrli of 
oritiMnyJ pwea pnuch heaii4y+ AitimJc combuteft with oxygen in two pnit- 
n^atlfi, ths fintof which^ tljc orBcnjofl* rtcid tonxials nf ainrEitc 70 + oJiy^Eti iL i 
Tim «ttind nrwrniA add of arurtaic. 7B + awygen ^0. Both Hi^c cnniTwimda 
IKHteM die ehiLrurferkHa of odd ho^^i they Tedd^m repemhlc bhiLfl, will 
^iDOiini with many uHGahle biiMa, fonning neotnii Enite. The fint of these 
p^tnkr nttcjjlioo, nt it U the faiiil pof^m » freoucutiT einpJm'rd in 
uie drtttui-bon of human life hy the BLiktLlL'i of the aevanlm II II nearly inBO- 
lubte m cold water, and [m^ (hercfone^ ^peraJly taken in thn nt^ uf tnrhid 
miiture. Jt ^Isctes witb MngnUr nbalmaey to dm coati of the itnmimh and 
lutLitmn, and jmidncef ipecdy Borroiion and ioOnmnialJoii. The aiTnniomB of 
the are gentrallj mauifeBied wilhln A quaxter nf an honr aAer it Cox been 

iwad^ed ; these arv ikJtnefie, iiaiD at the aEomheh, llnnL btutiicif kat in rhtt 

5t»^hility, and at laxt crauiii, end cOLklnLo- 
bDM uf thBliml& ^Itiit^find frc^Lmulty oil, of thceu ■yinplomiaie dtgukyed bv llm 
luEn^rir befQ« dralh. Ihe mdy m^it:mEB DkcLy min, efleetnaJ, arBWphyrC.ttcd 
hydru^Em woier, ^di:opinm dniughtx of blind muehneinoui linyidi, CarbonafcE of 
OiDgncBa d opman e been nn mwv limn uDe occasion found %liJrbenriiLial 
In ^ of looted [wunnin^ hj ihii minir™; tim Enntenla of the itonmck 
w ^ ejected ibodd bfi CofertiJly saved nod tl%E>rted in diatided waiter. 

r?^ T ^ coluura! wilJi beer, 

ut Otlw ^k^o^^cn of Jbod, (I bueU miaitily Sf Miriy prLT««l 

■* iiroainjw a limpid imd criuitpaTeDt fiJy, otutrii* 

tEit-luljc, nij » af tnmspniftit liiutt<Wiler i id 4 lEort timr U 

iirieuic 1, pr^EDl. Itr ikud, iriU b««nm tutUii imd OJitequ..’ To^Xt 
J lfm 1^?“^ auuiMiQifl, imd a lolulicm cTtdpluilc of emip^i tiik 

1 “ ‘ll<f plfc^CTl cnllej^eck's 

*i4^“re*hfd bydrogte g« tllmiigb juiotlim- 
whlck win wutErt rtio ™oie JUto t tulpHnret uf a Ieojuu yeDiiw eokir. To 
anotber poftiuu ^ a fuw ilrnp^ nf Bmititiiiktod nitnis 0/iflTrr, wJudi will 
tiraw duwu « golden yellow nredwtatf. fbc ancliitB of 1!!,,,. If bH these 
^iproduco Iho E^ here ihE pimboimlion will kavs no room to 

omeniE web prweDt i biLC it i, aJ^Lkiite, and repcekUy wbrte 
n^TVl.^^: «*"hiuQnv. topiME OiE ituitiEr hcjani^e poBiihiliiy 

of tluuht, bj-^ucLig tba oneiw le tbB uetullie nUtE. This a clfecfEd Ibi^me 


diftfpH ' Wedpi^e,, i,l,d, wlim tteTfnlly dried, miiine it 

liwsod and tErt^bl 


with 
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•hinisg de|«* 

a™. Ar«mi8 U Ttiea Tut Vimm* In Ih® JJ - ^ ^ 

it fomiil m wHtt raiic eiuilcs, wiiicb, bj 

B pnmiiF i on mini's mlnif. Tbc frnab Juice hne eTcn 

cxpCH^EEre tf^tlie WTt biMTiimEw O'f a ninT which rfisemtiSEfl that 111;' 

B fnors nowcrfal <ii 3 Ur fcbe cuncrt! _ nT II nxe (omueUini m kuT* 

BBTlie, n. Pocians, who «!»rt MTimd ipoH* 

»et«U on pu^M. Jl bmwn eolour, of ow «ri«l 

niiuiy pTt>*lLkcti«CifiB- Aaiuccisda 1 * . _ . md eM'thv'mntter. In 

"ifiTifb"-', ‘.‘ .»i i .■ -ii..t-«fe “3 “ 

isti" ss.nrAs 

ConJnt in CtaAico. The fibrei uf abi-H* 

draJ l»dy towiM 1 . ,;„!™, „t!l SSinnitd dUtiMt N-p- 

ihE onlinart ^^likb^eTB SesnuEd, nftcrnic, byhnmmE insteiii of 

tini were ^ ^ ^ijiii! of thlt mnlffl*!, otlil art now, in 

Trailung, TSieb ^Tlie art of nicking lie cloth of atbcotos 

ftTiTDG l!a*e 5 i Mtd 'rtlth adr-rvntn^e- 1* Tha Ctcvali'et 

«cm» r^hort boon rntiialy lo.t J^'TSU &/ri4 ^ Ah 

lo ptopo^.- .houja bo wo. 
A VLTCM Called bIjo mllifiol pilch, Jew a pitoh, and hitumen, I* » 

hil Eiik^iSLr, rea^lihnE rhab 

,.^Bi h»h It u wi -tuX ! 

Bad «mo ,'Brio of /j£X,;^d”hl w,ila of iSbylon aro to 

hLc hoefTliiiilv Ilf iton^ ^S5blA 

it It wiJl sdujd^'d. It La , f;£ i„ the mimbwn on 

M componanl cf ri"„’’“*^?iK“jjraS!^mlri' frijm l!u 7 to T.W. 

il 11 ttuw MldiSTH Tiftt ohIt to etiuSh 

abthlekv, i .^^- " »■« E;.X 3 t! »"'.»» ™fb,K 

wrlltS 'o ^e cou.tr.cUo., of the Gowv 

^TsIvY fn.,m it* .Olor « imporiti^ 

AShAl- JT IW™ *l.,t nf Mnlvtit Ffl thu TMpKl: by flJudj'H* 

oi Zp^ni uf the uunccol or .Hoy ore .apomted. and ifteir 
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rupecIfiT cpsntitiBs f "by wb^ m\y Ihi vaJiulale meinJ wr tactaia l§ 

«m4^t for. Id HflAELf of gold or iitTer for tfiAdipl?^ luftifinr 

mHAh dwpted, anil tht qtUUlllEy mtinuled ihe loa of we^bl: 

Thm are tiro modca by wMcb mB 4 irt of wnyitig ia perforimMl, und *inip6iTnEt 
DOo \b tmpiloyed conubormE;? tho oiiirr. Tbo en^ la culled tbr humid procc^ 
by which 11 aaldlidii of Ui? moUdali effected hj mciauB of ifler wbkih thoH 
lougtit far ore pTEcipita^ed by proper re-ngenU | tho other is r^TIcd lllc dry 
prgeeup and it perTnnued Ijy ^ ageney of dre. In tha miuicff diEbkta, tb« 
niinpuBtive tbIob of urpie oral Ib MWgUy citnnB.ted by the diy proccaa of 
Mailing, In Loildcffi, the mndE u ■eTdoiia retorted lo, eadept for the pomOK of 
ntimstiri^ the ^ndCy of gold or tilYBr in an oDny^ Tlie quantity of theae 
metala, or of plHtiiimia, fn any aliayv may bo aa oorreclly eitimuiled by the dly, 

M hy thfi humid, pifMCaa i wo ahill th^efore detcribe die modE of niBaying 

thiwB allop bi thia artiDle, find refer the roBder to ike anfilyi^ of orea {see Ojse) 
for the m«t correct mode of aaeayii^ other ineiallie RanpfnmdL An kUcTT of 

E ’d k aaiayEd by deLaabing fipom dm^ttttl parts of tha vtkie ft porSon+ 

4 knife or ■ fitE, ttutil the roquinte Diunl^r nf graana fur the Exl^ritACnt ia 
Bined. '^ese bdng emfidly UfO^gllcJ, arc Wtapped in a pi«a of abeet 
ILDeI ptiiced in the howl nf a enpel^ and exposed lUldrr a muJHe to 40. idtsnH 
heaL The onpe'l il a iTnoJl dime or drctiJar solids with ft Cavity cm the upper 
iurfaci to recoiTi? the metnl 4 it U lufidfi of A rcty poznui matrrml i the cuhEi 
of kixmi bOTM, made into a pastE with wmter and ikwiy dried, are grticmily 
employed for this purposeu Wlien the iitny and kjui are tlpned to intcTHB 
Itrat, 4i before dEaciibed biaion of the whole eniuc% but ihs leid Epeedily 
hecomet oon rerted in to a vitf emu enddo or glaasy Sciid 1 thb powErlnlly nmnnotre 
dio oxidatian and Titrification of imy inferior oiDtal coutiiined in the Biloy^ uud 
when they ate tliua rhEUged, they wreolatE ibrough the porous CUpeT, and leave 
only a globule of metal not oxukEde by hesL Thw globule,, therefore, wfl| be 
of gold ixt Dlyer^ or a compaund of them, these metals, 41 well as nktinum, 
not being ifiected hy the Bcdnn of fire and a£r. To fiepnnilo the ini'er from 
the grdii, the alloy ia bammered or roDed into thin plaiM, and di|rtted with 
ddutit ultriE ludd j thia dinolvea the iilref, but diKs not act du the gold. When 
the Am Kslution il tHnired ikH; another portion of Ditric-udd w fiddrd, to eflbct 
4 perfect lohition of all the liltrEr. TIm gold h now lefr as a poroui Epongy 
mamt and when washed and drUdf its quantl^ k nacertained by weigbtug. 
If tbs qnBntlty of nlrcf in che allay be nnaO, tbe exCHa nf gold drfrodjit. 
from the aorion of the nitric acid; tho pCOcms called qiiaitaljon must ^erefora 
be retorted to, Tbii ruaiiits in edding tlmee pirtt « eilvEr tn thtt mass, aod 
filling them bwther. Tbr bUtetTp then, being m exce^ b all ^arated by the 
EBodd Wii^ desoibed^ The qufintlty of idrer may be Uccrtflined by 
dpit^uf it fretn tbs sobitmn with murinU of todn. An iniotuble Bubstanoc, 
chlaride of 43r«-, il thus formed, whicb^ when Cirefully waibed, dried, and 
wd^edp will indirale the qiianti^ of the metiU. lOO parts of the cMoridc odih 
tahinig 7fil of lilrcr- In Estimating the commercial Yfllue of gold ind silreT 
■rbclet, they art; uid In be so mflny esrata fine i the carat dnei imt d^ole any 
■pecific wei^^ but a part. Each aitjcli is said to dimtaln 24 carets, wholrvi^ 
nuiy he its W^ht^ and the quantity nf alloy in carals, or parts, tt dr ducted from 
ihe whole. Thus, if oa alloy contain 4 parts of infrirlur met^ it is sokl (a he 
^ carats fine; if it contam It Is of 1 b oareti fine, wkLcb is the itandsrd of 
jewelle^ tu EngUlvd. In FrencCp where vveij imsU article of gold ia BiiiTEd 
brfare it Is prmiiLtcd tn bo sold, a difierent mode of OSWiy is adoptciL 
trinket U nibbed on a black touchstone, fimned of the hl^k basaftn * black 
flint nr pottery WlU aujwer die purpO« AS Well Tllfr jEweJler HotEi tlw quaiv 
tity and nature of the allor empInyEd in the article, and the mark it makes on 
th^lnuEbstotia b compared witb a umilar mark made by a nredle composad of 
tho siuuB metals and Uie same prupartimiSi. If thsy Emresp^md in appearance 
and are not difTercntly filTected by nitric add or HebI, ihs adoy k mononncid 
re a rimtlir kind to the needle. A great nutriW of usay needla, farmed 
of difierem mupartions of eltnyi, are ueccsaiiry for this CnodE of aWi and kjHw 
practice and experieuco tn ibe axtist are iikdiapEiuabk. He is gumed m die 
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«pi*rAtion, nol m«Bly by th« «p|MBTaiie» af the Itmte Ob th« touthiilftllf, but 
Xu bv tbe campiiniltve rnuibn™ « immUKllSia, lifJliSM or gnMiniNI. wliicli 
b ubn^rvud m wbbiM. -I'll* gold of C^tA » T2 rorut! tloB: 

jitvur Min b coinpa«3 of la* iik« and 1 ufeuppjr. An iillny of ilU« mlh 
Iin Enfmnr mstol n (wmyrf by tupelbii^n alnoo. ilw praceoi vf .juartaiiMi naj 
biiiiii* (lEGessiiry. A ^»uo portion ii pliirtd m fbo inpd mib a_ 
qimirtilr of lend, niitl enpoMil under n uniHo to illbMO b«n^ until iheli-nd 
Lil dtlicr inferior molnl* »W oitrilied nivd ibiWtbMl by 

i* (raided in tllil opcrtlEon by the ■ppeurt-iiM of tliO malted globule. Unlil Oid 
iJt portbrni of tbrnlloy hove ™!«1 through tba wpel, the nmiT-Irt to 

be III n iilnUf oreomniBtlon or clnaiitiDni bul when tbqr uo nbaurlxd, tbe ndver 
beJMHDee qnkocenl, Jwd cxhibln briUUnt piratic pol^. . . , 

ASTUlNOKST. A nubstnnee puinctuing a p^wr Tongh OWt^ 

Tliu b noillirkobte in the tinotlire nf gdia, btlfk, iho bpki uf wnlnut*, fteril 
tea, port 'rine. &e. Legiiin fint obeOrtod tbftt tbo ailiingeiit pnooiple «^bt 
be iKwatod from the tiiietiiTE uf ghlb by nibumen. mdi wbwb it fatim on lli- 
euliibTc compoai]A AeCrinsenU are HjtnetimEi enlled la^m, and m rttennively 
emplnyrd in turning Imtlief- Aitringrnt* WO uied « medicine to relmVn 

dkirlteait, and na tcHLifs- „„ 

ASTHOS^OPlL An aitronointcal mrtnimcnt, tdmjWlW nf twU oo 

whM iuyli™ are Btiri imd hy nittm of itlmU 

ihnv ara hoik eftaJly found in thu l^aaTeni- _ - . j- . 

iTHANORe A kind of fumacet ^ 

Tlitf lung Wild diimblt operfttiopa cf ibe anck-nt ckemiAli ^ 

th*l their finSJ thoiM ba omatAfllly raffl^ed mth 
portion lo L etmenmplion. The atJipor fiimnco WW !f 

Sd. purport!. Badde Sie neonl it wn< pwvi^ Wllh a hollo* torttf, 

into ebortoel tra pat- Tlie tipper part af towrr, wben fiUeib 

cloeeir ihttt by > TreU-Etted Mver, md tlio lower part eommuniEBted wilJi 
fi 3 l« of ti;. fnniKr. U ™i«rin£n« of thb dJ*p«ilion. the ehnrcool nut 
.i^^D the fire-pUce gradilally, u the ™uufl1«.on made 
tbnl which WM ConiSned in the to*« Wbj dcfepdi^ from rombuatiqm by ^0 
eadiwirm of n proper nupply of alf, A variety of dom^ rtom for bmi^ 
bituminoni etJCoTthe tame priinriples, hut W 

bncBing t]« moke, have of late yoKl b«u iniwdiieed Mid petented. Setf 

^'A^rSdOMETEK- Tlic name givon to an injirttment, by io mvenlcrt Pr^ 
feiicir Leilir, in meaellle the qUantilT nf eahelalwn fruni n humid aralaco in 
A thin h-u of Jiro^MrthMware 2 « 3 
with n airadl neck, hae ErniVUted to It i Itfflg md ral^ Wlik mlw of gle^ 
bearing divbioiH, each of ihem Mareapopding ^ an dUS' 

to B ^ of liquid that wnubt cover ih* °“b!r JwEu* of the kill tojbe ^ C 
nets of ->- noA of an inch, Thes* dividnfli are aseeTtained by A f mpla 
Imiirn, i^^bered JnwnWBfiit lo the extent of liW or 200. 
thb lube ia fitted B hmat hating b«J 1« “f 


t^ii* itome JIB fwjni m drile hiying IWICE tlic dlBinifkr of Uao i^ere- 
aunmnetor, the humidity inuifudBa through the poreai 
itT^pomlU (him the «tcmal nirf«e ; and thi. WMln la 
rerorndme descent of the waim hi the Item. As the prweas g^ nn, b eocrr* 
[^Sn^rtion of lif »likow^ imbibed by iba moutare cm ibe 
li^b^^roduced btIO Ihe ball, Tim ill a nn Ji tlream lo Miace the wato. ITtO 
mte^ avapoiatiuB ia dowiie efleeted by quality of rim 
continnet the tame, whether the Mhnlmg mr&M apwiam *lmo.ldry, o» |li^ 
with Mipcfflooui moiatuiB. When the cortremplion nf water li ewasmine, rt^y 
be aUowcd to perwl^ grtuJuaUy, wilhont druppng. by un^^g the “P- 1. 
B review of LSi?a Meteorology, published in the Jounni aj Arienu, for Oet 
1522, tlie writer recesiinenda a teieel of ponni eirthotiwsre, of b given wtrihee. 


attractjon. 


I ID 

fiUod with wBhuY^ 10 be paia^ oL Ui^ t-ud ot d bdiLtt[rE>^ mill the LdS of inrJfpliC 
whifdk U niHWi ^7 iVHiwniLTiiii in n fiTen tiine+ to bt noted. A t]34finQincu.r 
bciu^ inerted mt4ji Lb# iiitmth of thfr vc^ip], will indientfl tfii: tuiupeFamM of the 
TV^purstin^ tnra^ and wduU forni^ m fiAtirtr lilnp, m gDod liygrmnirtrr, on 
Dr. p^lncipKe, dlAt the .dej^rre of cald {{EncrdUid bv ^TELp^jrailPll tf pfu~ 

^rtiutinl to ihe dri,-nada of the air. mi I/^tmdMoaiMrt; bImo Urt's 

ATTAIN OF ROSES. An KucnLLal oiCb ohtmn€d Drorn ITuhs^ of gT«ii± valijeT 
and pweeung lioaderful i4cEriJVTi*lJJ prupertiH. {jar^epoD ii ctSt'hrjiLiHJ 
tljrov^lnrut India for tlie beauty and exteist of iti rose gErdettB; ihe itMhfieldi 
occupy mjuiy imndj-^ nCrcHf the nuei ar^- cultkaled for diatillatinn^ aful foT 
nuikin^ attar. Tlie prk* uf a drirc, Or two pourida' waf^lit^ fa Lkrge quan) of 
tha he?t tEHT-waleTp \a, eigbl lenni^ uf tt ihilhii^* Hie ^tlar U obtained after 
the roaE-water ii madep byietdll^ it oiit diiriQjg' tlir until junriiep^ ijl 

Opcti vcacelEf Exposed to air, and llien EkUmniiLg tiC |f^s^ wrutiul oii^ which 
floaEd on the tojj. ToJ?n>dncc one rupce'i weight of ■ttu-i wetl^^rOwn 

roitfi ure requireKL Tins juie4s+ orm Oti ths spot* if irKtrmTB^itly denj?^—a 
ropes'i wriglil bring ioEd ok the baxuir (wbeifD it ii a^kra aduU^ced with 
aandal-wood oR) for^ SO l r-, and at Ifjc Kogligh wait^hoiue for ItHJ i_ r- or JOf, 
Mffc MrUvilie^ who made »aine for bitoielE; flflid be calcuktcd that llie 
mnt of the land md |ciEe of iitOHaLl!! jnally mat him bL for ihe above quuigtij^. 

ATTRACTION denotei the tendency which ii obaeTi'edin bodica la appwiacli 
and adbtte to each etherj; it h elIjcf ^a^^lfiEia4^A rtnphiyod to aigni^ the untuawn 
CKUH of tltia tendeney. It BManica TaricHu nAtoai^ acconLng Ut djci dtrum- 
tOuiLGB iu vhkh it acta. Thui WO hatra the aaraclhjn of graTitaiiurt^lhe 

altl-aftlou of eleetridtTp or EJeetricjil minictkf>--thB atmioden nf iruignrricni_ 

mhoakrit and chciuiru ajffiuity. The firvt Uim of theae act at acniihls dit^ 
tanceii^ hut tlie nirigf of the Other tWu ia toa limitHl to tia aprpncUtrd by the 
nnoaauted r- 


'Flfca Afira€timM i/ Graniis^i^ it the fWea that upluahU the wholr ptanetary 
syitEm, and tcEiUtii bodlci uU the Hnrfuee oT OUT canh \ ita actiem u pereeptihle 
at tJio remateat j^ri of tleo lular ^itcFQf end it uvl-U mauifest AMUng tha 
Esed aum and nehuls. Hie lawi to which the mAnifciitathiiu of thii puWEr 
are adhjret wiJi be ataled under the artieltf imi ClaaviTx: at prcarut^ wr ihad 
nrrfirnie utu^vea ta a Hairnictit nf two cxperimetila conn^cled with thil 
nibjc^, wliiroh will clearly prince iho Eiktenw of ihll 'power ae inbemit, uot 
only Id the riirth, m a dlstiDet body^ hiit iu afmjill, and Ctea detached nurtliuu 
^if ita EEirfoEP. Hie ftrit of tbeaa ciXperfiucntB Woa made by Ur. Miakebna, on 
tlje rciooTtLain ShchralieiL, hi SooLLauA A long pl »m i4[Eir, attached 10 a 
telescope, wiJ appended auixestivrlj on tl^e UWrWi aqd BOUth fidet of the 
tnuuntain^ when it WM ruaad, tm each oecaakin, ihoJ lbs pliuuMin^ did not 
hang petpeDdicukrly, Eiut wbb defTci^ted towarda thr mouDtiiin. Hie other 
ui])eriinrut was mode by Mr. CaTEi].di9ihf who^ hy’’ meuii uf a long and lints 
ofli-er wms, lU^udcd a alendcr deni rod, to that it ndght, hy twisting the wiifl, 
Tibrats Jfrtfclj in a horiaontal plour. SnuU! haliai of lead were oiiarhed to the 
endi uf the deal aiid, by riKnua of mechfilitoiss, Uegrr hall^ cf that nuiMil 
Wore eorelbllv brci^ht near to thr nnalEar cneo. At racl'i Approhcli uf the 
hugrr boUi, the auiaiJ ouei were sennihly aldttc-ted, lunde to ribrotej and finally 
aTTwngo theEMelvef in a new pantiDii, 

Aitrattimt jElacfneily la that which occun between two bodirs, one of 
which in deetrifiEd pt^UiVfly, will Oih othpr nrgiLtively ; cr one of which is 
ptffitirr CW nrgwtite, and the other iu Ett uatnrtll itate It b probable, bowornr, 
thfti tliii laol COM is nierely apparent, linw areiy body, wheu hrouofat near to 
ail Elrotrlzrd body, hecuniEE hjwtf clectrkAl by ^uduc1J^m- See ELtcraJcirr., 

, .HiroYtm a/ d/c^Eiuni is that whkh tokei place when a loodBtDfie oran arti- 
^al mwMl ti approximated ki a pi™ of tiuu or liafd. ]| d*o tHxm wIipu 
tbc Hwlh palE of one naagnet k luadu to approach the nurth polo of ancther. 

OaA^ ..fWrnr/iMq Ii tlmt whmb xnbima enman tlio mUiiilest partii'lri or 

Ihk n^mer aapeaxi 

lo wholly djsficwnt, or at kak mnrE tiiHU cuuntorwcled hy the eflkla S' in 




Ill 

»ikUignmat powrfT^nrptiJjk>cu In liq^iijdff there ore biiE irmiiil m4t1 Ifnltllhn^ ttf 
ilA kll in aixda it ^Sfincee IlMif in tii-n mOfit decitW jmd HiniptCLimia 

iiiAniter- The i|it?aiity cf coLeuve ferec VaHh in di^rvot Indin^ whether 
Hilid DrUf]iijd,—a cJrtutnit-anc« wliich b kallwl^^d'•e of iu kwi uf tha 

grcBteet importuica ta mE^hBnicaf enginteri, and other proctirai ineD. For tlie 
eluddntioQ of thsm litwe, Bod ihs fBcte na which the j Orr Rmtfdrd, see CoSnalOM. 

nicnf jf^iroc^Fflil U that which ronnerU the pwtseJeft of dftTorent hgdie^ 
and fontl^ theni into conipoimd Buhftancai. Tliim, the poWrr ihnt ttniln ihr 
pardcle* of a mat¥ of oop^r h cdlod cnhrpiMi; but that which emuM the tmioit 
of copper with fnlphurk anid, or iirErk ocidt &o bj to forni ndiphato or nitrolfl of 
Copper, is dmr^miiul^ ehemicaj aUncHon^ aleotlrc eitTiifClon, or 

tiun of ooinpwdtiotix Ue^neo we lee ihet chemical attnwiiuA nod cuhe^n eh^ 
exiEt in the HUne body. Thui^ in the iulphnle of Copper, fma particie of ^i]p|jjite 
of copper ia cQiUiKtHl with another ponJcle cofiewon J while, at the Boms 
dine, the pardcJc^ ef mlpbnric ecid are cimiiceird with thotc of cOpfKT hy 
chemkeaL affinity. Sen CHEMijrar. 

AUGEEt The mnne of a rery efficient TnimiineB^ eartmi^Trly used l^car- 
pc^ntera* nnd otlicc mechfintei, for boring holia io woohL There ate oeveraL 
Toriciici adapted to their pecnlior ofBcee, iw lo tht prjudkei of werknum. Tlsp 
o1dt«t^ or conuncH] oO^rf haa a long iron ihaft^ with a btrt ctOh hartillo at 
right inglea In It, at the t4fpi fkir emvhbng ibe wotilsULn to irp|Hy botlk hU llPUlda 
wilb a oonaidrr^le leverage, in tnining TTHind th& abaft, into which ia irelded a 
sciiiT-cylin drical piece of aird, from ^ to C incbei in length, wLlch rnirrs WLcb 
die ELiE or dtometrr of the hole made hy tlir iiufrument ; the eitremltj of iJiia 
niece b funnhhed with a ihorp tuolb, and a cutting edge, whiob b nffmall 
portion of W aperoJ, Biad inclined »o aa to cut aa » child, the ifdg* tijifiriidiignpott 
a radical line frrKe«linF hum the >»litre of the- bole ; and, ni it ia heing enn- 
ituntly turned in a circtilur direedaii, the rhipa of WOOil are turned out in apbai 
piHiea, and irt receiTcd into tinf cfrElli-cyniider abovr, which ho^ tuttdly ono of 
iu limglmdinol edgn A little ahorp to keep the otdee of lb# pezfemtor dean. T!ie 
upper portinii df ihc shaft ia mode mialtcr thun the Iowet, or abwl pcirt, forfiuuli- 
CaCiETg the MOpe of ibaohln^ and EU rnnlile iha inatminonl toprkBS Ibe Inn? freely. 

Another iustmmetot, ditfertng ftouj the foregoiDg, b prodded at \U extremity 
with a eonicjil aerBW, like a gTiblat, ftw piercing thi wood the more re^Jy and 
truly. We bare, indeed frenumtly uulJced In weD-made Eogen of tbii kind^ 
that no pulMrig, or TeetilitueBl fnrM nrhfttcrer ia rw|uin>d, ibo icrow keeping 
them alwaya up to iheir work- 

fu a third b^mniGiit, chiefly uaed by fhipwHghta^ that portitm of stadi al¬ 
ready deacribed, sA of a lemi^ylrndn'cal larfll in tEte eommini auger, ia alcegethcr 
in thij made uf a aplral l^re, nnd il found tn &jci3itite the baring marenully, 
hcBliicfi pteTenting aU lijibmty of the eHpa becoming joiumesl or doj^rd in lha 
todr whicli paxi firely through tiw apiriJ duwu^Ia, abd ilTe disdnirged cxtEr- 
mdly 03 the nrtrftrradim it cDutbiucd. 

A p&ient for an Impfnveifnent upon the lort-mentionad auger waa taken mit 
about trn tenrs hy Dr. Oiuicb, of Birmingham ; but the ongihalEtj of hli 
qiTtlitioEi tm been thr nobjifct of diiunlfiv Ln iha epodfleariem of the paEeot, 
Ihr prmoinla of the inrefitor ia aCated Eo conairt in ftKnning an Uiltminent of M 
belied hgmu, by winding B bar cf fted of a '' mb^tiiiirar irapmid" ahape, 
round a cyMned mmnlrel, by which a circular hole it formed ibmLghnut 
iti hnpK the iutenioia of a mnrable retiltd gmde-pm ; the upper rnd irf 
thia rantznl pm il acrawed Into the ihank cf lha auger, Olid Inwer, or 
working part, ia ftimiahed with n wood Ktrw; thn office of the latter ii to dnw 
lli# au^ intn the wood as it ia turned^ the cutting edga on the brhcal part at 
the lamo tiine dEiTVng the Wood 01 this augw derprm in iKa |teTfonltiim. Jn 
gTinding and aharpening the edw of ihe an^r, the ™tniS pm ii, of ran^c, 
removrl the putpoae ; and it ia ohrumt that tha #d^ may he ground and 
ahatprnod aa long A* any ^ the epiml Eted bar tentfliai, whirh rendert tbn 
inotiLurilE cxircmelv Taliiable, aa one, with proper care^ may he made to Lut 
a mank lifetime- tbifl auger, b«ide% fcr luipaiaea all otW fay the rapidity 
and bfility of ibi o|H!mtlan* 
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Eppewa that cndpaTwiTi Id tupcTwiif llie 
tediOfLu End samEwKat difRcult pracifH of tmlv fuzrriing muajd md oUlrr ^liaiK-d 
KoJfs^ TttTjiftg Ihim ibe Elfcokr, by mnmi af martice-c^li, tot* made lujib 
in Lhii wuntijp nnd In Amc-rfcn, Mt ahoui the EantB perioii of timi:. A m&chme 
for tlill iALrpo«E, inFi-nteil by A EnUacIi, of New York, WM deicribcd in 
die PninkHn Xminsal af FLilndolphiiit m the yeEt ft wib BtaLed to «m* 

nf nn flog^T* banned like Uit AmcricEn ec[«W iltgETf wilb iho Iwutfid pur* 
ilLid(HHfd in ft Cfiie OT iDckol^ eilejidin^ (rom the upper pmrt uf the tvhi to the 
euttfri^ edge,^ allowing the amall enfenng icftw ta prqjHt hcycHid ic. fhfi ex¬ 
ternal form of the ■DL'k'^t h Either Muuep or Dlherwi&e^ ftCWtding tn tJie 
inlmded ahapE of the hale lo ba huTed, a large poHiiiii of ili lidei lieiug cat 
away to allow tht thip? to arape, Tlio lower End of the sockrt la of wirli 
a eharp culling rdgr, bef eHed tcFwarda the lulde The culting-cdgEE ire not 
ollQwed to tenni&Ate m rigliC liim% hot are made eoiicare, m m to admit the 
angular jjijjnl* to enter the wpwl thb caiiaiDE it to tut with grenter 

end mare ■mocathLy tlinn 1t utherwue wuqld- "Ihm upper part of the socket 
forma a cnliar, whi^ worti freely tm llit ehank of the auger, juil ahoTe the 
twilled part, and ii retaintd hi iti plaee hy A pin find other flppeudi^. When 
a lungitudlna] lia]e+ or mmtiee, ie ivantedl two nr ni'jfn ailfEn m placnl lide 
hy udfl, foTtiiahi d wilh tkeir apprpprinte HKkcti, und retEloed iq liioir nlatra 
by utmouB CDtitriTaiice*/' Tha itiine jnnmal htflttd ihiit ft wfla Verr tfRaenl in 
jti operatioiJ^ hrmng a hole with well denned anglei, with nearly tht 

lEjne rapidity m a round uqe of tlit Himo diumeter, and forming at with a 
dfg™ uT CTBlh uqattit JUkble the □edfoary TnctlaodA. Uptm (he putlicatiod tif 

Mr, Bmrtch i bTentaim b iImb cunntty^ the editor wu mvited by Mr. Thomai 
llaucoEk, of GuaWEll-Etraet Road, Up ftEv.ln hia manilfkdtoty, a ihnlka- machineT 
CDtkitrucled by hLui Bereial yesn prFTfontf and haring proved \tM cfficiLcY by 
Iwtdg a roneidmblB uiimW of ^uare hiAe» with great fiMdlity, and flradlnjE 
that the angici were ptfreet, and the holei clean, and exactlyurnform ihrw^ 
Duh WE wrto lodured to make a prEd» drawing of jt, * nrpr™nmtion of 
wljkb, on a scale ofooe^hird (lined measure) of the orlginBl, m given in tho 
iuhjoincd enmring. At oir, t, u a fiTultf inm firame or fupixrrt, fixed 
by icrrw-nUB k to the we^k-brbeh r; d ia bii ocragcmiiJ htm mkkL yontiinma 
fi bfuli huih* tapped to receire the rertied screv f f; to thu Bcrew la affixed 
by a ciiTLiIar laoon and mertfc^, the fiqnajr padhnting mutrument / which 
accnmtfly fita and me* up and down ilhtough u rwtangnkr hek, in a guide of 
limsfi ff, whp the icnfw «• ft turned by toe ernu baudJe at lopj m tool toe 
ttjuare mci-uin b triDdfl dirifol prEMure downwnrdu, at thr wme tftne to:it 
the revoking centrc-btl at cut* out a eompleteiy round hdu* the chip* riaine up 
ood pmarng mt at tlje two niton iMe. of toe «pi«ii cELECer; i raprKmti a 
aT wood m Uie Bct i;>f bemg bored, the dntted ftoei toowing tin^epto to wfoch 


r - . M .r uiraugu r Bs wEii a, Bemre both firmly to tlie 

bench e /w. 2 eahihita tos tutting part of toe hriEtiUment, separaiely, ui) an 
etdarged K'olp, with the |ow«rmi»t portion Ed secfciwn; the irnen i ii inEertod 
ioto a^ifUy^m tos Kirtw e, %, Ip End made fiut by a crots pin, which etWa 
turnup bothi br tou EiTongement the inimtmcuti can be rifEdily exchanged 
1^ OtliEto Ilf diffbeent dicnenihma; the Itiwer Bitremfty nf tob rrenlTing pi>M 
ft f^med fnlo a oobtre-hLt m, which, owhig to the cnllarm m a, CHindl BBcend 
of desoeud withonl the iH^Uarc Snitrumerh which acutiralely nils Ulil the aiudef 
heyond! the range of the circnlflr inciihin muds he the ^^er. The MUare 
nrttiifcg-tEw! b We of i bar ofttcrlp with a hole drifted curt of the Solid in the 
Aown 1^ Hat ead -rfeir, 3, tlefdpi ik ihEd fonued by fitihe 
W>J BTihdihg thrm Id tha bays!*, nr ui^es, ihown in hj Fia 2 Fin 4 

’^1}^ Old rf imtnnMnt, Isjt with ifc Mihyhit 
I H p«=«v«l tll^l t iquan; toDl, hy tepe^f, ll„. 

K .rf *?”' “‘J' ^ ^ i Wity J Ilia 

iLl^ctDgiiim of Imetll nrbrrtdtli, laiL ila,, 
Uic UHtruffl^ttl ampfDjad. TIie tame dfctl mty ^Ua be jniaSd by « 
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ilhifflB ffpcTiiUuk by Hirangms a ienw uf ceptf^ biti er cimikr *idi? by 

iSctX tfrJih toothed whtrli Rt flictr dipper E£tniidiuc4 or anjts. mrmg mlo ouch 
othart Trbicli wiH Csom tllcift aII lo bunr EtmultonmiMy f a wngle eitcnkal 
liEkiieal mtXistr embrteiog rO tbe centre iMta, would then ffuffi™ fur the pMiy<Ae. 
[n like imuuiEr, Wiy B^nTte AT ahtiiM-art^cd Uguret any or Wtj fig™ 

with mirted lideB, miEht be ruaile f^f any «ae wbnte^er. By iJia cooatmctJnii 
«f the machbD ^fciCTlkwd, it will N ijmeiTcd tliHt \t ia uKcnaryj hi cbaugirkg 




the lonU to change alw tba mjidt-piecei tbrongt which it alidct '^e acre wing 
anil cmscTirWiiag wf the goii& niay^ howeverg bo ftvoidedn by ^Txrig trri(ma in 
the latter of an miifami ■!», to fit in it nwrtice in the nprfgbt iron twine ^ 
in i nnn ii farinriga whore a great variety &f mortkei haya ^ j 
suggest another niodct in which the Irouhle of ehanging the ginde* wocild bo 
itm ]«»i it ia tn liave a g^ide fthtti twmmg bortrantally upon the trprighl bar 
a HI its ails t oa the ciTCntELTcrcnce uf the whijcl should Iw made a ten« nf 
ap«rtiim, correstHinding with the fnnn of the tooti and nf thu mcrticea reqidf»d. 
% this aifingeinLTit indeetJ, uuwt of the loolj nughl he left cn the gTiWe-whech 


F^4. 
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ready to bring mf onn of tJicm into aotLon nnder ibd wcrcvr^ by Eyfuing I lie 
wliwl round- In tboBe brniiiCbeA <tf l.K WTVces whcrrin n pont numlMir of iifciii- 
licea roqnirril of -one lixe, a mHckhie of itic kLlid deicdbef] vtti bo moat 
tnlLubEo t M re^ulre« no ikdl id the opirr&tcir^ a boyp or b mdrc EHtoure^rp 
win peribrin tho opcrxEi-an At well At tlao ftirat cxperiEni^Ed WQ-rklruill. rlmir 
noibEri m^bl mlApt 4 mudjlne on iIlEa priiidpn^ to ilielr irork witii importMt 
AilvanEfl^M- whEElwTigbbp ako, for meirtidng out thek naew* 111 tJit breo 
wofkabopa of Eatp[!litEre^ lUi iiivtnmtEnt of the kind tbMrcribrd wnidd rorwajiTA 
greol de^ vote in ^aoiln^, an it tdifbt rBsdy he ho modli^d Oa to perTiadn 
the office aJhs of a ommp to draw tbe jointed parts of llie work into cl(i#e COIl- 
imcL ]l u to bo ubhMrveu, that Mr. UrmneL'a inttfuznent ii the tadia in prindpla 
at Mr- IJan-cack*at T* will re^utre soiec modiS^aiioDt to renScr it aa 

officieal an uutminGnL 

AtiliUM MLTi^lVX'M^ OT M-Oiaicoii^ ii a comMaaEidn of ifn and lulplnir^ 
baring t^ awaianoo of biighl gold in powder. It is uHod by japimnerAi and 
for Tnraulied vorfc?^ ae Hnim-boArip Ica-trayi, aka la HjIULe- and ptaHtEr 
figures The uauuJ proceai of prEparin^ it ti u fallom : amfl^JilE \2 partH nf 
the purest tin witJi 3 pana of nieruufyi; tlie BmElgani k tlwrlt tnloxaled in 4 
stone mcfftar with T pnj^ of the iciur of tulphliTp and 3 porU of nililiiitE of 
atnmoiliJi. The mixture ii uejitt put into a matrajs, an J the whole axpoiEd to a 
^EBlle Band Leal^ nnu! no inoF& white fumoa htuo. Afbr thle^ tbo heat i* 
foinewbat nilsedj and cinnabar nihluiiei^ together with lomc oxygenated muriate 
qf tnii wbile at ih It flanitf time tbe remaining tin and liulph Ur foTmizig the 

altrum mualrujiij exIiJhili^ a goldcD yrlJoWj and flaky Bcaly matter of a melahis 
Itutre. Ibe principal point to be atcend^id to ii tbe TEguLiEion of tlie bro; fixr 
if iba beat be too grmtr the nitruni musiFEnn fq^tf to 4 ^rk-colonrEd ?ulphtirtt 
of tin. The proceu of tbo Marf|U» de Bouitlon^ an dticrihed by Cbaptal, difen 
from ihe furcj^ing In tbe pro^rtinns; nnd the Experimentg of the latter chemiBi 
are aUo worthy of naiico. The inari|uk'H praoria Canautad in umaleematiug 
S ue- of tin with 3 os. of memifv, end miring with tbia 6 ql of sul^ujp end 
4 os, of triurtoto of ammonia^ Tbk tnixltlro k to he esput^ for tluee houri tu 
a iond bra^ anffieient to render the bottanii of the luatraHS obfCUrtly Ird hot. 
Chaptab however^ found tbclif die matrais contojnlng the mLitiEra were expoBed 
10 a nak^ fire and riolenSiy heoied, thE mixture took fire^ and ft tublinuito Wiii 
formed ns the n«h nf ibe ns*irAa^ coniisting of Hie must beautlfiil BUriUD 
znixiEvuni in luge hes^oUal plates. Beigniim bicntjalu a natjre MJttun mqaiFUie 
from Sibcimr oonskting of tin^ iulphurp and a Ifmall pruportian of oopper, 
According to Pr. John Dary^ the aurmti moamenm^ or muaCib; gold, eonatik-d 
of lao tuip and 56^ nilphur. tfarzelhiH makei the proportiona lOU tin, juid 
52.3 aaiiphuT. ITic mean (if thciSo mtJla, rii_ lOf? tin^-54.3 aulpblETp may 
tbE'rcfore be regwded ju the correct proporlbni. A few years ago a patent woa 
laktrn out by Meaira.Farkrr and liannltjni, fijr oti utloy nf copper and able, wlJch 
they temsed Uic bun nmanitr eold. The Hpccificii dun directs tlmi r ^tial anan El tie* 
nf copper and line an? to be meltL-d at tbe lowest lompEratijiw at which the 
former wOl fijja, vhtn tbEy are to be WcH atirred and miiod togetberi EmaJJ 
quanthies nf dne ire then added by dcgrtci, nntil l|it alloy BBsiinie)i tbe desired 
colour, ll ia easentlftl thot the beai nhuiLld be os ]ow Oi pusiibiE^ to urrrent the 
rapid etrti|HnLtiDa of Hie line. The rikiy first na&nmES a ycUtrw colffur^ tlin 
addition of morr rinc Cuma It Ural tu a pnrplith tint, wbkh nlknuttly becomei 
jrericclly whitE^ wlssch b tbe coJoEir it rilould have when m 4 stale of ftaion. U 
may tben be cmI klo rngoUi fur Use i but it k preferable to east tbe idleyp in 
the first iiiatsiu^e^ into the fonnH required, as a portion of the line flJe* olf cm 
mriclting. 

ACTOMATON. Jn the itricl icom of the word, m jmcce of meebankm m 
•►ich tbe rlfecti are produced by KUuo inanimate force cmtrilied wilhb it 
the word i% b^cterp morn c^monly iLwd to niguliy 4 piece of nicchaniHii^ 
made io resemble Hume nnimaJ, wboee motiona It imitatej by means 0 / Internal 
mochtne^, which bring conceded from the speotatoe, givM it on appiireaE 
of «ting by volitioTU Numrruua deimptbiiu uf Muiomaia cf tbii c£w 
ST? to be found in the wriiinp of larloui autboM, amuflgBt tbe meat admirable 



AUTOMATON. 


Its 


rf wlikh in»V N VwhBi thi Hitnmaton fluto-pldjer of M- of 

whieh (hi! ilJgonUuJ iuventOT publiilied m vrfy ^ dr*cnpb«tt. 
re-terted Aat thh dMeription WW pul^ Jit leist aa fcT ai wc ew find, K<o^ 
bT iturma*, 'stmSi wef* dcsfndlte for lUf l.rtto doadatnHL of foe su^ 
lEcL^'rtfl Bre, on foii Mconnt, illitllKd to relinquish OUT dcutr (O gire jdliee to 
il bCTE, and must EOntmt uurvilrei meKiy by obeemWt tiiftl foe ^re ™ of 
the UBtnml «i«e, Uld that foe dilforont notes were produrri by ft cwranl Of 
unted htf bclloVi EtFPtJlinEd "flithin the pedeftsl Oil which it was placed, iind 
^g^4^pb foe lipe into s flute, foe holes of which were iU-pped ^ the 

KcmtielEn, of A’ientli- It a figure, reptefienliiig a Tnrt wated at a equara 
toWeJor cheel, (lie top of which fonuEd foe foeae-bOftTd, on whicMhe mitom^on 
p,.dn (he Toriimi mcveniEnte. U was whEbltrd m 

EoropE. hot the priuciplsi of its coaetiuetiou wcte dd»« disiW; '>“/■ ^3 
it Imdhecn frcoMnilySMsrtEd hy tiumjpenotia font foewholE™ a tnck, slid 
^ the tnctiow wne ptoduced by en indwid^ ooner^ed wilhin the 15^, 
TOHOii* wite in whieh thie miebt he effeelod b^g pomted oui, ™ any "a™ ' 

. ^ r.. 1 -be4.it fn tih ^icDDEune of llic ilfi'pepiinia, u 



llie nirimis'iaohinery of whcel-W«fo Jntd levcnr which ihe IntErtOr ewtainly 
did contain ' but fohi^iglit lieva been plseed there oi ttiuch for ilia of 

idiw n dj^ption, a. V any U«iid UjEot When foe wnler aaW the ^ 
dS ^ .ibEh&on in foe HajWiek in 1810 , it was Showi. m |Hnnnnet_^ifo 
precbfdcd snycloee aatn tnatinll; foe ipcetatote ware 

benchrt. at a eonsidwahhi dirtance ftom foe figuTE; foe cttcndallt fliat 
00^ serc^ d»n hi tlie machinE in eMeCEaaion, to fooW foal no persoti wtt 
cmeealed wltlnn it; thE doon hclBI then closed, foc inochme wm wbrtled 
round the room, foot it might be seen forte web no wnneawn '!>• 
commSi Hie penon who pWd the flptre 

^tc 5 « a amen tahte, tailed off atToraa di^ce It, md 
a ehess-boanl, with IHe full eomptettiant of black atid white chem-rnffl, 
chc«s-boaiil befotr foe liM'tf® fo™l*hed ra n similar “““T’’’ 
tilavcr made a more, for uttctuknt made a mnllaT more upon the ehra-boa 
of the antomaton; and when IIie latter mored, the altelHhuit rtlieatcd 
unon foe cllCsafoMtd of lb* person pinjhig- irithout pratimding to esplun foe 
Ser in w^^e motioJef foe figure wetc predhetd. 
foe rerv nature of the thing; wo may aasEit foot fory WEra twt b^o 

emtained withm it, for we consider mere omchuteiT nltwly mcom- 
p^uce the reipdaiU effects, ^ We ahafl ptoC^ to .Into tb* ft^^ 
Sn wtoeh we have come to this conclusion, ^ variety uf 
are required to follow Each Other in « «rt™ "t**V'f „ 

be uToduced liV mEchwiism, as, for instance, foe itn^g parta of * cloek, «, 

fo^flKSinn be in any -tder. pniridefo M.ju foc kjde^o^pc, 

ihe leaulta may h* jdtogcfoar oHiitinry, ot foe effect of Kcidcntai cumbuutfwfla, 
to.l^mora^Bt eh^allhoOBh foeyfonew no rryafor order of liweeasian, 
Aev bfi^Silely vari^ may yet not ho made indiscTimmatolv, 

iiJ^ce, aa the morea of foc MtagOtilit, or foe numWr 

nieceo no ihe bootd. From foasc efiiwidenirian*, we ooneluda ^foer that foe 
Snr« pverecd by some penon front wifoonl, !»>• means of 
nionely eoul^ tiA euncaaleii medumiam, or hy soim jej! 

foe iriLhine. I'he luifonr ef » niimi'iWi’t on foc iuWt, ^bliahcd in 182!, 
^imJins *a latter roppwilfon tolbc iL fiicl: and by the aid oT Bctefal 
Toot ihat not mereiyTdwarf, u wa. at an. Urn. inppesed, but orf n an otd- 


lie 


axi.e-tkf:es. 


rarv-siwi mufftiilw MDcMltd; und tlb npSnuiQ « fwto mrolw^A bv 
the nr^prirlirrelbiiOg to CiJlihit the fignrv in Bclttm, mlb the dmra ef 

lire Schbc OJieil, hmH jeiiueslni to do rt b* erafilldc gtmlJerniin, * ^ 
ttlijett Wis to himialf lad eome friendi |W ihu moTiraienU wen: reflUr 

**A tisJUT rteded inatniment, employrd for fitUinf down trea, imd 
tr caraontfn end othsr mCitllAnUs for rottiiio lafge maaMi of irnoiJ, wh™ 
Otieatiun tn mlieh oiarttuSW ii or tlie «W cannot be conrrnicnljy 

Uicd. It coaaiitt of ft broad btitde of itob, with a ^op. orjye, for the 
Ibn of a long woodtn bandle, wlucii pu«i tlmn^lt it at right 
cuttiDE^eB L Ikoled to ftlKnit an inch in breadth wd to the h«h of 
in Kmie kLls, ii welded a soUd lumji of steal, e*Ued the polb wbuHi i*rvM the 
eurpantar m a tetr efficient lieftvy bammer for driring aplke^ foreiPf up 
te^ne, mortkne, d'c. The form of a 3 iea are very rariou*. ^ 

Mculiw trade*, and nemmraodatrtl to pronlieild prqttdire^ The iiiMt pcrfrrt 
Wtramenla we U«TB aecU of liii are tbe iwoduetiotu of aererml ^ 

EittUhi, dlilrihoted over the iwinty of Ketll. One we rMoIjert at Sei^ an^rt 
at Sertn Oaha, We have ibnaebl it woper to mention tht* fcet, aa Ibe aeOale 
aliuJad la bw a tctY decided mperinntv over llioae trmda m oUf great maim- 
fiicturitig tninii. The rttlflller tind aiEB, weighing under J Ibi. eaell, MB 

denuminilcd h-aidicte, , . , • » l- j *../ 

AVIARIES. A place appropriated te dja feeding and rtarmg of mrdi, Hl^ 
firielltlv ellWlMva to allow ihem Mippe for fligbU Tba inelMOr* U oaiwliv pada 
of nal-worlt, ddy eiipporierl, but xirefortily rf witf waA. The ui^ ri 
Bonictimas ptoriaed with tree*, add other ot3«ti of OalUtt; and the fldcr 
entered with turf, to avoid the appearance of dirt. . , 

AXIOM. A Bclf-eridEmt tmtK or one ihat nctUier requirei nni adowia of a 
proof, berauae ft OBOnot be mada plldlWT by denwrutratioti; a*, ftif instanee, 
u iIlui Ii WLft 

AXfSa m GwmetiTi i» tha «lT^|El^k line ahcut whkh * mlHUfi figure reralrEi, 
id ii tcTprodufit m E^nae ml£J; « It ii a struiilit lini! ^wn fr«m \ho 
Yerti-x of fiffnre to t]ie uddJle of tha bw* The nrW o/tf or U 

A iljuiElst Uttc uajidi^E throuHh the cEUtfiej fiJiil aI I3ie crmiinrrrence 

ott thd onpewte The ™ i-cnie h the lii^e from ihe vertex lo 

cEillre of ihi? \mB. TIie ™ cf U m the Me fr™ the ceotrE of the 

tne end So thikl of ihe OtliCr* TfunjfPfTie m the elfipe and fijr^pbok, H 
Ifafl diiiuetfir poaline tluvuEh the iwo fbd, Bod ihs two pruietpii VirUcei of the 
flinirc. fu Iht hyp^kli k Ute abdriMt diflmeter, Irtll m the elSqKE it im the 
lonrcit, e^^Nsa/^ 4Ki>p In ibe clltpM Juid h>'petbvlll« U the diimeter UBMlflg 
Itmrtigh the Cctttrtfp wnd pErpeddkular to tlw truaire™ aitiir I t ik the ihurki* 
of hU Ihc COnlQ^te ^inietcn- 

AXIS, m Mwhiink!^, k a liue about which i body may ton : by wnrtiocii, 
iht tf ma ish b gcDtTftlly ooniidEFcd Ifl imply fa irylindiiGal bir^ aroiiTid w iipan 
nhich A trbeci, or othEr body^ rotatei* _ 

AXiSp in P^ritrochio, fa (ledniitk nume which bxi b«n fiven loooe ofihp 
mecluLnkAi poweTa, commonly cfaiied the wlwel fand faxlti 

AX Lt^TREE. The ptTot, or crntrCp tiwm which A caTria^ wherl tumi, rhey 
were fcinncrij miiiiE of woodp oiidp Wf h^en*;, am- lo thia u^f In lORie parta of 
th* country^ hul fart nofw gEDcmlliy ccmitmcSEd of iroJax tiinMnraa hhproViH 
mnnta hflVt, of kte YEirtp bccTl InLroduccd m thehr HmfIjnciMmp »me of vhich 
we ibij] notice* faftcr * hw wurdi opim ihEir more (meant cotiiSfTWrtinn- Onr 
YEry old pLnn waa to ftx ths ixle tmmoYihly inSo the niTca of both wheels thE 
uJe Tvtaivmg in henriugi fallacbed to ihc earT»E^ ^ j*/ ^ mowik the nnxe 
WM leifa wrakenedi. ami tho wheeii httd lifM pkVf thim if llic Asle’^reewM fixed 
to the cwrlfl^i and worlsod In fa hoK in iHfl OfaTe* hut were UicotlTEmont in 
tu^ingp i^Dth wbeoti rctnlTrd with the baoie spredi the oslE-trEEB 
thErefore, atLiiched to the cairtB^T curh. whcfil rerol?^ iepecralESy upon itj 
iixIf, by which mesni* in S-tuminij^ shorty the inner ■wheel conld ttramm. ktA" 
lIona.tya and sErre u the trnt™ of raodon to iHe camEige. AjI™ were 
ariginotly mude atmight, tlieir farma lying in the Kamc hoHjnnt«] planep and 






axle-trees. 


tl7 

the whiclM, of toww, perprndJcLLlar thain [ h\M m CUTTbiE" 
rally Itllu lufi'j iQEwe nrolia TF<|iiirEd i rtltl tlw rntdi buini^ BOirnw sjieIi hiiii, 
und the whcelii- beinifT ihsrrfbrPp requlr^ tn keep in lli^ bf fl^n tracks rpdduw 
vu had la iidji™"|r Iko wheeK hy biiatiuic ihtf ixlei dawiiWanJ*^ by ^hich 
miATW the DppFt part nf the riou of ihe wbeeli writ flirilier oprt than ibfr 
hifFPr; and I hill roethod cuntluUTfl m ^Eral tut: to this day^ ^hiitm!l iho im- 
prnvtd fftate nf cho mutt no longer Tetpirl^ it, ffnd the chult U TTiade hca^iRp 
and the rDidfl more qnietly dwtroyfld hy iL Tlio chiefip aimed at in 

thia voriooi iinjiTCiTementi In wle-tr«a, b lo dimtnuh the Mellon by dmefiahig 
the autoem t at rubbing -nirfaEP, olad by core fuJIy eadiiding^ dirt from the bol^ ; 
in keeping thtm well mJed, and fn nKwh the wliaal w ewnre^y OJ to araiJ 
the fatal caoseqnanee* utaing from tbf (inch pin fulling onL *V» irvMi MOW 
prttcecd In dnetib^ two eonitRnJtionJ of uip-tfetti, InireTiLed by Mr. Mason, of 
Mof^aret Ca™d!th Soiiarei the firat fldopEed to whiH m Ccumn^rily 

etdliid CotlioyeX «r patent oalw ; Olid thn: eBcondn to the desenpLlon nf iLda 
odlfid tnaiJ-coach The firtt cnrutnictiott \t ■linwn in L a* 3, and 4. 



Fej^ 1 rqjtrwtlta a wrtpwdTe ttew nf ibe ttile, with ita priUci^ append- 
mTanacd in a fina to ehouf ilua niiwiL' of thelt uppUciidcin. f^r 1 rojH^ 
■Joti A Inllgituiinml aEiflbn of the njdo-treer witii ib fCTVtvA apt^nJage* Mneweil 
yp infu iHeir rwpectiTe places, and lllcliMed in the \^% pceuiimrly 
■tnieted fnr that numot 3 mtd 4 give eecllotif of certatn parti of the 

axte^ee imd bOK. heroOiWr to be described. 1 be Irttm ftfer tn flimibo- 
luim in each ihpire. * A, the main prl of Uie wtleHtree ^ a 6*^ ihou ; 
7 , a movable Moulder fasrinEni upon m mrUl ColK "Wd r^dcnid ^pah e pf 
heioff ilidial bickwardi Uid fiwardi, but not of tumUl^ nmnd. Th^M rnUoE to 
fcdjttsu d andmiiincd tn any ewpttnid mtuatJon^ nJ wdl he preMody iJluTn t d 
Jt a smw formed uj:oo the outer end of thtr aalf-trer p / ia a mih heap^n^ 
the OUbridei and Screwed in tbc huridD to fit dL Aj^aind the fnaEdB nf ^ 
Hioiaal put nte cnt loligitodmid- and nl «iiSid dutHnceOf til H.writctlliar 
^o«ra tOfi iiartJy shown in IJ, but more dillineiJy Aetj] 111 the Kcden 
2: the ictew d hiSp ljkcwijH.% tiro iupibix i** ihreodt 

M placed wfth rteord to ecLth other, that when onr seweE eorrrip^de erfth 
tioeof the gtWTM in ihe nut th* nthrr growve S-hall t» midway heLwceP two 
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pint* /,!- >=1“ 

of^tbE h«ie*Li«Ed bj ti'* f 


aXI.E-TREES 

mu], in ic Its tli^ pwt1*^ 


ftijp «\dch cliliraly pTETTcnti iny riaimjim —- -"O — — I , 

iJhe liolt: Mil tiiErij IwiiiE Iwo gromci in lie ftxle, Mil ijut ill tb« “’ll* 

Mw£aii uf tbs put Jiuiy ba reeululed t(* ^ of * turt, f-qiul to « of •, 

li0fl 10 thswiuil per To pit vent itllQ pm -tomiLig a ^ 

af ki}ih€f ^ h nr>t piit OH i^n long 

Ibi-incF »i'¥^wod inta tbe IntcetSiil aerv^ uf tSi# Ailfr-trce (seen ai F^^2m J.i 

t; thu7f^L Having thm dEKril^d tl,a of Ho mIo- 

Irv^ it mtirdni fbr bi lo raiiliiki the canatniittimi of bOJt^ 

piopar plari. M«™d iba wL^twa ID rv- 4. 11 * 

ciliiidriciil IHiru of >lia toS^ witli a enp 11 icreweil uH I'a ^ter citri^ yr 

^ V« Hd» P^at. of IhE Mlo-tr*. Wlilcl. M, "" 

I^rkneWns ttUo fer «E 1 ; rtr* or th™ «a bhiugbt mW Via* in Ha lw£- 

tudimil^iK^ 1™* 'l’«e ora fijur uf theni, Jii 

Ti^nie Bcclion il 3, wlikb BacUwi ia blowJe TtUani lie iloitad lino ibvtdei 
raBcrtoir fax dB, T 1« whole of the aX«^*nU m 
S mTO^Hin MpOET to UE Mcallonl. p* <iuu.lfi^r of ^ co^i-J m He 
raerto'm, aud l» =nnaHliUy cnnjktiw round iha m 3^ (sre^r Hm m 

oUiof whEEl-bon Hot ifo oawlWtt. ™ 

Ttm cjUte a 
bod riuidjp 

Sw'« -Si. i, pi. .* j» i....ii.. m-p i» 

^ ue'eMv etnpliT^ed in rtriouE peiu of niMlimerT. EJ whsTE W^d* mn upon 
K pivgtE, it Tba flgoPE baneetb rapttnaitJ Mi. Mosim i impfoead toiuJ 


oT^ic nut sa Jung W liiC l«kn rcmamii 

thi 




wxki, fcltlHwti »™« pwrla ef the inirtndon art applicable the patent flalciv 
a h the tBi etft Tfbicli aamtltutcj at the aamc tllTie an Oil Cnp tTIUi ft 
Mid vlkieti liti into llw ctinical port j of tin? /; when that U ntted mto 
the bos t Mid the cup iCfEwed mto ^ litc all ihEn tiiiW I thmoph an aperturn 
m iho and nf the .%p c min the holloif part nf the Mid pM^e nut lo 
the bfflc It an aperture A, fiiippljrng the \{mg reaErtutn m ibe mtenor of the 
b03L ThwE ia,^eirtiP, a very BnmlJ gronvE etil longitudm^hj DU the axle. 


bath tmai 01 aaacs, tne -- 

Dbi«t the better Mrurrty ©f Uie sdiralp and thn prcventton of end-playH » as 
nol to ttHow the eacape df oil ffutn the bo5^ nor the admcuiull of di^t, or othEt 
ifiipuTitEC» ifttfl it, appUefl ticluflively tq th# mail ftxk** or Qioae whl^ are kept 
in dkE has by meiuu of icrews at ita itmer end. Three wTon|bt-iratj acrewa 
are oAHt into ttarEB on the boXr two of srhcch are ihnwn m liie fignje at 
It B. When tbs axle « introduced into the bol, t]ie cmiEcal part i fiti Wift 
eanicnl pnri j, will lendi to pirtscrTi'c the leather cnlLw between i and A, while 
iha ImHi pkte n fiLs tiponi. and iJ firmly Hcured by, llic icrewi fl n bo thG End 
of the box, and thne the bai ll kept in. itr place by the collar A, wblcu wottl m 
the TEC«e and the wb«l it prrvinlcEl frunli oopiing ©If by the plate m ft- 
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‘ JE boln pasing fluttUgh th« nare W»i noneWM oit 
vu ftMinii m be ol^wdonttWe, an oeemml ef liie inj^ 
liY Ilte beU bti3i», and lliew ocoHimiBl when 

s s“kl'in1s5J r3/£T£ 

!>■* three poliili of mpport, ajtit 

to ha avertnniea. Aliothet iiwnnveiHaiice aniiM from 
ihirtfbTe, teiT W the foro erUeeU to he made iDuth anmlleT thjui 
ihn metlioil tft iTLr-nrfiLKfl tlifc dmft ftnd Siii*? tlie Hanir (upc^ on 

ihn llini ciU^ gTE y *.Klp(’tiiana mrv obnAitfd tv 1 CDCilTUEiaufiT 

of a iliort arm, the other ertnrajlty of ^ ^ 

luim in . biSoiot at aoeh ealtemiiy of the Hied 
- Each of the fhort aahsl, alavwprojeeta, and the 

luiircinil tlu! urn in the Alo-treEj nil IfM W cplincctft UW 

^ two levers, Uld of the cuMth p^, » 
upon it! fuleiwn, tlio tiiwt mdei turn wpou iheir uprtghl anfu a* 


/ 



centrbe, and if the Uni^ of 
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no 

tuniinETi ^ pcrfjfm a ahorticir ctiirve thflTi t>ie <HitBr one. _ Th^ cut 

jvpreatSEitl me of unJlH, Ftt^- J beill^ a frcwit tidw, and /jg. 2 a ndfr ; 

0 U iwrtiim or tilt fikod nilc-lrtc; i tie boriznnTnl arra il|IOD ipliVh lie wlitcl 
rvcaUd E C th€ Tpdical aimi; the loVor; e Cotilt«ling Imr- Tn the dlfl^rani, 
/7^,tha dultcdljUM rqireMut IhtptiiitiDn of the forB wheck wheH loclfcd to the 
iTtmoat extent j and ihe otlier tint\ tneirpcmtion In the Mine einjHTUiitancB&i wltlt 
nxleg uti ActEnnatr* pltin, ftona which it will be teon that the latter nSivd a 

jiiueh wider bnaE to tho camnge than the fimneT; lKh wliceh tttayaJjtl) be made 
of tieatSy the flame dcamoEer fti the bind wheeli^ wftikmt hanging the body frf 
tie camagi; higher. A B ifl the line af tJie perch, PwtiTlti for axle-hxiiO upon 
the aiuqe ptilici|ile Iwre ^re bcaai taken out by Mi»B KhowIe^ and by Mr. 
MarotiK TaTvtng slightly in the i^etflOa, There hare hevA tnany pktffl proposed 
for illTninlahmH the mclJen at the axle by mcallfl of ain^friclion roUerei but, 
froni the EKpe^enU niade upeda mll-ItjaAt of the reMLniice of mnoing wbeeU 
thereon, U cempored with those an comOietV toadt, It nppe^rfl^ tlie aii^ount of 
fidctiotl of the Bxee of wheeli tnisde in the common woy^ waa to exttetnrly 
tiiding in conrvpnrlaan with the raiatafiCC At the |H-ryherieAi that it hocainE 
BheDlutvly impoflaible lo |:aia any pmrdceJ sdruitagD of oiotocOt by toeh o riH 
Hm;fion of the Ask“i u they hte Eiuceplifalr ofr tt Bhonld bo borne in rmndj that 
the W 4 ^ht of the ouido^^ mimE he- fluppoTted on Hmc of HkB zubbioft or 
vi^ringi partE ^ and Lhete porta being alnredy, compamdvelyT emSl, their 
mufaefrfl omont be mnch rEcLtCod wfthcmt Impeirmg the jnwpiiote Atrength. By 
Allli^ftictaon EOlictH, we only traoKFer the fnetiotL^ wilboilt mBtenally leflEennig 
wbilat we incur canipleii^f iaorrEjted rxpenie, nnd grraitET linbiUty Id de- 
nuigemciaE, For thesE ienionpiv we BhaU notice ooly -ime eert of the mwiy can- 
trrvAOooE DO thEi subject ^ U is the invcnthin of Mr. Sponge and la srlEEled Of 
being the liiuplefi in conatmetion^ n e is the reTuhisg aue^Lree madE fqnar^ 



at 0 for maETtnig Into the nire of ths wheel, to which It \i mode faitf hy meniu 
of OiE nut h screwing it cIuh op to the ahoulder e. The circular part nf thr 
njslc frvolifef in rwo bf*arin^| doe ui plutnmfT hlw:ti at 4 regohiicd In' Berewf 
at f ^ the other at in a eolid piece ]iimjEeEln_E froni the axle-tree/ Tlse tlJck 
end at the ailfi at C&rriCi on onti-^non roller which ttima on aihart pieot, 
nr jixifl^ at i (sliowti by white dots). Oil la appUed the bentingfi and axiHr 
Dseans of perrurationi at h. hf which are by fcnew itimperi. 

f'TTi-ni an leei^unt of seme ExperimeiDts made bj Mr. cf. B. PaTjnrr, now 
engioccf to the Loudon Dock Cooipany, it would appciur ihnt the forma of tbE 
cufitlri, or intErstkea^ throuj'h which the lubdcaLLfig maUet li applied to the 
ikxes of wheels is of ronsid^mhle unportaiice. During a lucceetkm of 
experimanti ocdtalunjilly for mahy montliiL, he iuvajiahly perccEced llint wliEn 
ibab oil W3U applied h? the oxlci of the Cftrrwp, the rmtiimr* (srof inDnefiFri^ 
acid it Frtjtdrf J the otdiiiaiy^ motion of the cBrriHge fur sereral daya te rdtoio 
the reHitauiw to in tuiittl standard. No nthcr presumption oreorred to lecomit 
fowtbls fact, than tbe pewibLlily of the oU heuag better aibptEd for itf ollcC 
after being some time espaaed to lisc. It Was lUggEsJcd to him that llie oil 
hEcame Uiicken-cdf. or doid, aflcr expofure In the iur^ and was therefore 
bEtter ablE to niflist tbr Ecrnlnct itf inifacHy In order to pmTB tbit, lie iMck- 
i'oed some oil aitihcLany, by the adtntTtura of a amuU ipiantity □£ bees-wnx, 
lilt IhB xppe4inmcrs were the- fAtne as hefm^ II th^n oocium to hltn, that 
li rrc tTij net snfFieieiit pliy^ or dLffhr^.'rtcf of diomctGFi, l^twrcn the lale jmd 







12) 

tli« UK«e ift wh\eh ll iJoriEd; hs tln!rtfu« IihI llw ulei ulielnly On 

ocuih nisnmrEtlH tin mtilantet In? famul eiiifUinstBHcrt W brfuTO, pul aiSeru?)^ 
in aniDutit, thfl iiHitiJie* bchijj ali^liUy iuereiufd, JIo wiU Ity ibia timu C^m- 
Timcrd tliat tin? ouimtity, rttfuf t3um qUnlity, of oil, tnSBiiiinad the appen^ 
juieai 1 to nn>TB wbicih Uns uhn wet* umda periifCtly deuti, «jd Ihen nlr|tty 
niENStL-nid with dll hy tba UllgeT, provkraj IC tnaSTtina iheni m thi WjKMfk In 
iLbi iLntE the Ttaiatance wu* i^nin meMliredr anil fivuxid la m 
xtiindarfi aitailhf n/Wr the cirrm^ hm\ Wn Ustm dayt ui mOlKiTLr ^ 

hnriKrt Jaainbol It heiu}?, thou, provCil flist iha juaaUit) af uil tli# 

tlifTarentfit (if redataniif. ihs bTIdwilig Bolutuia «f lha nuHinef in wljiEh tdo ac¬ 
tional diiiuitily etmld prndUfS tooh nn ciTi-rt, apposriil peasonBhlB. Lvt A B t IJ, 
f-rg, 1, lapfeienl iLus cmla of ihi 1lu1« in (ho MTe nf lh« whaal* and L C thr 

L 

A. 




«tiE?u df lilt »TiE. 'n« nirdla E C t«idh« A R c D only ^ 
trty iicote anjpJtW fpnee then irtriami tetaecn A anj » wetlrti- and 

E C If ihat iSaoe bo^liid Wltll fcrii, t ml mAy bu miiuiilrrcii m a 

K .el In will 

C Bdt it cdirnol pat* b tb preBeUt retm witbdol inmn^ ihe Eomb E C; fent 
E C hovme the wt^Ht of the tanbRo upon 'tt tirtH tji jm^e. Now 
tbb canlinLl atid^eces.fttl endeafOUT to WW bo “ 

impeditncnltd the woaod. To put ihi. ^luhnn to 

furm-d M in FiO. 2, A B C D b the hole tn tha niiTe u bef™, -und K r C O 
rf bo Hb The biidr bmilciHe of the aaJ* 

2 ie jSdM S be CUT =i«le. but no further, h«C; '/ ^ 

prark The cobddenco the cbium al^pdy, ej at B F G D, J™, ‘P“^ 
aW which oontaina the oil i. not ingukr, but the quantity^ od wUch le ta 
tow^ eemic&cb i. de.emin^ at B ^ D. 

with tho mIe thill formed,Bl^d 

of uil that might be buertEdi bit hy dmpenEifl^ with tbB “S«“ 
eonwquBlit^r^o-like aotioll of the d],^ r«uh^ Tt^'^^le^rabb U 
/ort^ rWant In eiaM wheru the dlffrrenEe ^hf of ei^ 

dne. not epprihend iTje ohitiueti™ from the qUiintiH uf 
mictiee; but it 1* deamhle to malte the bearrag eitrfaEea 
S ohtnb a eieeier wfiM of tonEhbg iurfaco, and the MiinB perfeclly b EOTum 
be W of a.ie jimleaCTibed li, in fact, be convem. of O weD- 

h^it;^n'l“ b"S:^'nr .he bonaen UttErEEptaS lwtw«n be 

sifeft £ :S^=ss 

mde of lUo place of dwErtetinn. «D w the tangent of me lun I, or ewr*, 

.w. p-^«,''^‘J'"Si- fS 

did iruf Bzimllllit ou ftccmint <ti lUa virintaOTl of the tnn^ClU. iM 

Xnetto^S may he deter,nbed by cb«re«ia.a wuE the annmth conv 

I'flUi, and tlw triiE ulmylli fi+U-uliitcd rlicreSroui. 
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BALANCE, 


A20TE, or Nit^ooem. Tht ph1cgiKt!i:jiied sb of Dr. Prititlej. ft cnntnipa 
f.hn^*filu trf atmufiphciifi AUT^ one-fifili of O^tygciu Spe CEUiifTEP^ mid 
NitboeeN Gas, 

AZURE- Tbe MnE colmir of Uia ily* Jind die TVfliue giv^n to m eelebriled 
llgypclan pigmco^ wbinlt htM preKr^u TtB bnllifljiiiT of ciiit fur upwKJcIs of 
MVPnkPEii lilindml joant ThE Late Str HmnplirEj Uaty, trha cxpmii347Lted 
on tbfl ecmadtuCipTi of this atibiljiticc^ ftHliiLl ihit tL infglit bo CAffllv nikd cheaply 
imitfllriL Thua take IS pltlia of tlit OoirtKmDlte of aoda^ SO of powdEred opai^Oc 
flintEj aiid S of copper fibuga ^ ftropglv bout Lbom bagoLliET for tiro iLDUtt^ when 
a iubitiinee wfU ht nr^daoed^ whteb^ whed povdEri'd^ Jifloidi a fini? derp<oIourod 
bldojpigmimlj clofEly TEaEmblitig the Egyptian AXUrer 

AzURE-STONE, or Liria-LAzCLi^ i» a n«taqf?e mipEnilt of b fijie aEuro 
bluo OQloATi Laaln, glSat^nm^;, Fsne griinrd, even BiLetnrE. Scmtchef gliMr 
but scarcely atH^ua Rte tritb etceL Opoqur^ or Unyiiluo^nt, mi tbr Yery 
EoaDy brozed. Spec. pmY, It rodolBU^ apeardiae to dEinent and 

J)»iarmoi> of ^ stEna, ^3 ■Incnma, ^ Etklphurg 1L2 eodd, lim B^TQO pustM* 
The finest fpedmeda me brought from Peraa and Chuia. It i* from these 
PtnuEf that ihE hEBiitifuI unchangEBblE bEde pigrttrn t, nffrtrutdrillC, li prcpiured. 
The itfmes ore Hist made 14*4 hot, then ihrawd Ini* wftJtEr to ccml tlieiii rad- 
dcEllVr wllieb enfthloa tbem to be eafiiLy puJTeiTEed. Tbe fragmcdlfl lue then ie~ 
duc^ \a B Teij fine powder lu m mortarp tiPil intimately combined with b 
YB filifili eofflpcrfod of rsin, bew-Bax^ and Udseed oH. Ji w then of tbe ctni- 
Kiffenco of pastEp and is put intn a bnen elctbi Hod repEsledly kneaded with hot 
watEr, The dial waiEr is tkroiWtl the amnd glViH a bhie tint of tbe first 

qdHlity, and lIm third yieldi one of le« vidue. Thu pfroeeula founded on the pru- 
I^ersy which the cokuiTiPf matter of the kpii-lBiuli Ims of adbeiing lew fi nniy 
to Ihe Fofnona etuuent^ tban the other matter wUb which it la combined 


B. 


B AKIN Gt Ill tme aeniG, impilas ibfl process of applying a dry or acorchlug 
heat to an? fntkitance in a cloistj TeMtl or chamber; but tbe tenn ti genenilly 
imdetslood to mean the art of preparing braadp fer which fCe HacAPp OvkLNp Arc, 
Balance, a timpie machine^ m which the lever la employed to deterniino 
the Eqnaiity nr differeiUMfi of two gireo weights. Balances rane of rarious bindar 
difibring in theLr fnim, and in the perfection of thEir conptrqcdon, aecarding to 
the naittftr of iho objecti for which they are employed- The common baiwco 
or Bcaka are well known to emuiat ofm lever 
or beam a 6, tnminf an ita avia in a to 
lical pbme^ and baimg two dlidles m scale- 
jm9 4 e fituprdded at Hi two enda. The 
distancea between Iba cvacie of tbe baBni 
ai]d the extremities a and b are tELode aa 
nearly equo] aa possible r hence il la dear^ 
from die natnne of iLb ^EnET^ iKal the 
weigfata placed in the two scales idlJ be 
eqjml to each other when thE bpam TrstB in 
a horizontaJ portion. Aitfanugh, ibroFEti- 

cally ipeakiiLg^ thrE bdance a exreedinEly 
■fmplcr consiatkig mefcly of a righE iSie 
tumiog on its centra* yet in pmclmo It 
beccrmei a matter of coi^derablE difrkidty 

te ^ptoiinmlE ita consErqciidn to that jM^TfeetJon which ihcory pcinta out, and 
which the metr Oprralinna nf phllMophind rEMflTcb dEmajid AUbo^gb it k 
Iitt neenury on iU occasions io nie a bidjinca cnpabLE of detecting diffirreneea 
^ cqmvftlenl to ihc ^ of s yet the mote perfect oui model is^ 
1 . r neartt wc approach to it, the greater chsncfl there ii of obtaining the 
object «f odr icazcK Vil. an cxnct indicaiion of tbe wtlehl of any eivm Jiil> 
Vtenro. Jn most perfect balancEJi, one of which is rwprcMnLed in the nnnrxrd 
engravingj the beim T< L a a bar of tempetEd sicrl, m strung as ncl iriuibly 
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to Ix^Jld wltll the wEnghtft UiUJkUt Io iL Jf G ia Lho ftlitifi of granty of 

till.' beam, tht onna G L G L NAoilId br of piriwiaEly tbn nto^ lengfL At the 
tsctremilieflf ailk fiordt of the sima length and weight ttiopoirt the BcaJc-^ia A A* 
whicTi iUlfr llio k|iiiiL Ttut the nkighlnt tnutioli of the beam itlfty m ^Btia- 
gidahLilp m Uadca 3C la attach^ii to tho beam eaactTy pof^-^dLcuJjkr to it. oiid 
in ibe iome piiiuc with the iMiulre of grai-icy. Tbo whole U aiutaiiu^d on jm 



ui» peroenaienkr to ihe hosm jU C j ami in 

the beam turns mar not (hinge Its plocej sud ibna ViTT , tnnwM 

the uti is &nnpd fwlow into a ihaijt hnift (dge of * n ^ ' ir. 
on plane. DrpnU.llc<l (ryetel, egnte, or oth« h^d iO^eo* 
oq^i^ *(nr«lnWi.hi between the imrti of Tp ™ k I 

oentw O, an enunibriiim would noturnl^f wj.nlil then he in the 

hnriwotal jKWiSori for the tthicre of gfanrt of the wholo 
lurnie rertSd lino Si tho point C i ll(n(o tf wotglit. 
and the heam ttblincd tU htmiotllttl poetUm, WO 

But ml eiperiin«t of thi. kind mo.T be eSltilTG 

tlnn in. the TertumJ line of (te poitlta C Olid G». if the CC’ 

^th H« (ontre of nioS^ C ^o i»n«. r™nld 
into Whidt it ndfilit tie thrown. Or if the (wtrn G w«™ ntwvB the ^ 
Srhe^woutd wnmin horirental when plaood ^ hut its 
unrtnhte, and Ihr least ndilitional weight 
to dewend indefiiiitoly. But if tho centre 

liUffhl additional weight will nwtao tin* (irm to desnnid. hut 

the two centres As eiwllier .top tho porfeclwn of the hoW, ^ 

must ho carefiil that th« eeutm C nnd the faifc edg» that ^pp^ the .eal^ 
pans at L L. he in the same right lino, Tf this bo UDgiteted, the beiun IxcODiet 
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I ?4 

tite |>e«li]. ITit-mill dilUei^ty <if ntUjitiiig nJ: emit fquaUiy in l[lDl«iiwtT] 
dr Uie nmij df K h^jAUcEp ^ntlera It uliEiagL HnntJeia to attEinut to o]jtaju tliE 
Welph± of lidj ni;^ of tlli* mmiiii, h li roniUlBlr^ thentfErrr. 

UlcK, le^t iifluadl oi allumniEiiL ThB melltMl of douLlc wEiB}4- 

^ fl»n^ rBncIcn tiii rqiuL't; in lio knglh of tlie tttmi a 
f* Wrfgbt of n Iwjdv by hti method, nr 

*» fi * 'he/“»t “f lie mllnr mppurtm^ this bcaim The h|dy b tiEsct 

CAmiiiUy niDSTEd from the Icde A, inA fu^oEE niohUmii by kjj^ wykhts. 
until the agmn i^timdd hiTrLcimial. The Hh^n in Jjie icaJc wJH^ntli- 

^ ™ Em.Kquently. ot the .inie diol^re 

^l«J »t foT' 'h'Herer miiy be tiw lEO^hnfthc wn^aCXt^ 

hdr ^ 1^ MCfirHuneiL TJuj.| nn>Ejiod 

The enp I*. ^ cimiiilidni (uw iFqmnMi to hv fulfltlciL 

liftt tl^dBta™ hetw^ta the cctitn? C, ajurthe ppinta J, L, cim- 
be inmfi dnrfnj tla^ cjpERtioii qf weighings odd the Hcnnil timt the 
biilMo™ be execEdinglr «n.ihie, i wEth ! 

qiKUitity df diASItr The fim of tht»€ conditJuni u fuJ£Oe,l W ltd 

poid^ L and J4 of hdMnied ihdrpfned td ^ kz^fk tkd hd 

i n tbifi oue,. the mnlion tif the bcnni wilJ not ^rti^Iv chiin#i> tls 

“d, mnKqHttitly, the dUtOBEe b*ln£e„ C orft L i^| e 
BddUTilleJv nrEBervrd. T^in. u»-nnJ _.j:*:..*. - ■ i . . ^ Will lit 


«* DJU-CO ffi pmunieL I'ortHi 

Ws^^e i« Ligbl, and, in-Tjer iW 

t]ieirtm|;ino] stole, the Vara ie not Bufiend Id i«t nrnB*5t?!L^ ! 

jBEntt frora enn^t, or sir, it £ onntElSt S^Kd U,“a ’“"b 

tutEE m tt huge tnoiigh td admit tte ipiiIwtiLtiPP Ei^ ^ 5 ^ 1 hserm^ a^k-r- 

sX-blte^assr' £^':;.r:s,£: 

ndM, raid triL-d. Equal wa^ti sliwil/theii^i'nU^^* wi again In n|.|Kiiitii!i 

warfi clranged to^ Jle ihe'^S^ ^ 

pofitiwn during oD the^ triaS*. it mav hp diftrr tnaiiilainf 111 tdriiontiJ 

.r i,~j w»L .sjssj s„f irrST* “.jissk .’ll' ■“'^ 

TUfo perfunnAnef of delicX criupn ir...m 1. ' 1 ^ to iJie ACCU- 

s* ^1 dipii if f 

«alM, inaded with D certain WciElit/bE haf»k^^lM3.l » PB'r ef 

It wiU irquita a Cdnaiduahk tu^ "5 " 

MEM^ because tbe hun is wnall, inii miut bTobBeJ!!! ^ 

<inb rf a bsliUMse wert used tbai mmld tun. with the b™ i ^ 

raid tlie treigbt waa not ]yaufn>d tn ,.^ r junrt nfagmin, 

S^A e Ehicle tenth of a eniki ****” **“ 

eiiEE in tl.e »^t a difirr- 

Wane* be fSn l» ««e immeSiatcly, If a 

■ny iiDiajcT WEiirht, B mater ni«^'Ed hy 


balance. 


1^5 


«’ mn"? flT^lit' f'"ifld^inljh LLb friullno an tS* 

iZ it nHlliln-A Jn this r tn^Rm clut wooH bntrly 

nV “J" * <« “J'J? to turn with A iLiriiEtli ut 

l^etb of that (^ntity. I1ic Iin|]rxrremtal in thg bnluies fuR pnteTEKUitl 

of Ibe diecljitiiE afl, to nich an Gitont, tliat^K^d 
Wn “ Mgl"* Jegwc of perfection tbiin thjtf which ItRs 

'^1* of iotnn modem halaac«. Mr. Rcod'a hobiivep 

TotuioE of the PAUaisplikat ?>i«RKtr/io<u, r^ify 

tamed mih four grali, wW tiled more patiende; ’rbiii, obSot « 

weight. In Se ^e YolumEit a buknM, by Mr^ WliitehmeE, ia^frjVd, 
wLicb we^heil toG penurrcigH^ juid turuEd wfth ^ of a^iun or -*- of 
i^ighL ■ feoLktice, tuniitig on pucnila mitDid of f b i^t^^rihcd ij> 

ibH wvcuty-fifili vol^e of OiE lynwaolfaiw. Wiib e load of foair 

Bve o^Wk a di^enc^ aT one diringD in tie uidcx wbs made bj i of * 
^mn. TllJb u ^ nf the weighty mill, coniequently^ litli hsam will JLicort.-iin 
Lie weight coirectly to five i^ceimiij pljii,.«i. The Rtiyul SoitictT'B 

’’7 Rameden, tumi an steel edigi upim glHnes ef 
Hli^cAo^itoJ. Dr Urc itRt^ -JI wu usliied ihet it a weight 

grem cart end iwLenca, ju the pHHl uf nHMuaon eauld bat have 

mta.'f ^ w iricb in the lint iitiir 

^ wiueh r saw, I think it praWWo that it mav 

Iia^ m g^etal praettH. to ^lertame weights In iiee hlacEa and better. Tlie 
..a^ f ^ wbioh u JlEsiB dCMribed in bul 

ittnUf flJld dcLrate. It b used in discinuuticiJ operatidtiT, to ilutGr- 

mme GSBcEJy the weight isf mmnte boding Tbfr beam abould ho mndn of this 


■idered a lertglEL n 

dr^TiiiLi might hmillT be himg j 
weighjt pul upn it Holdom etesE 
ihiHiId be witlioiU wtTiaineni, u 


kmn+ J ^ L i *ib.p Beam iuouia 00 miidc of this 

bfi3± MeeJ, and qf iba bi£rd€3l ktud, ai tbis metal Im loas apt Uj be ipoilGd widi 
met than iran md it mure ^ly takes a Jrtrfect polish, wUeh, ^tha mnie 
hme, prerenti the ^ The langiT die bemn fa, of amrae, the mare etaedr 

Iidered a rnfficicnt lertgi^ The tjnekne^ of it ihould be bq icniU, tb^t two 
Iiuag Rt eidicr Efod without iti iKudiog, for ibelafgCJt 
etcsedi OHO dmchiii. The whciJe aurface of tbe htam 
a ai them only colleet tftM, and naidar tho babioGe 

when tieed for dee ejcperimcnti, enctosed 
111 B caK With glM and which are D|>ciied only » far m may be □««- 
iury to introduce tlie ^^hfi and ihc body to be WMbed, 

Bidanee M^raiiaHt, ia o baUnoc Ikdruihed with apparatui adapts m E 3 Ci?r- 
^0 Lbe wpe^tiQ gtiiTity qf hochca, by weigbing tJiom in Isqiiidi, Oft weQ aii in air. 
A common of a good oabatniftionf aud fumiilicd with a amull hmik 

^ apptndag™, quim Bofflihrnt for a 

hy^stnijc haktice. An nocnnile imd delicalo bakner, that may be OkE irfkd 
to nii^i. Eod g ea^y Gonitnicted, ii tbua deacrihed in BrfmtirM 
M^rro//qyroo/. l-ct m alf mlcr bewn of wood 
be tmsenTedr about eightEeii, or twenh'-four 
tneboft IcBig, and tapering A little from tha 
imMdJfi to e*ch eoi Let a fuknnn nf tfitu- 
ftteeb reumhling the bTodd of a peu-- 

ll&of 


Li^e, bo made to paxi thrmigh the middle of I 1 
beam a litllq aliore tile rantre of gTaiity, ' \ 

SboUar amel bladea ATE slao Tnadp to pau r \ 
timsi^b die enda of ibo beam fur auipendiog 
the icalBB. Tbo fialmiin iwU qn two jmaD 
purtfoEkB of tbermumeter tubeB^ fixed bodzoo- 
Ulty nn the npnght fti^orl #/ Tbp 

. slit Abmg the Iiiitfaie to sUair the needtr st c/tn pley Wy Uetwrm Hi.* 
lile*. A im^ tedt, in«^ uf wg, am] itivjjnl intn iwj number uf piirts, m 
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fnTity Ia m be b ittipcadEd to iLe sbortEr mm crT the inAtrumoit. On 

UA longer hzhv ^ iii&vabl«< if eight D indicBtin tbe wEight nf the eubriMice in 
sir Of wjitnr. If great ueinacy ii i Hcond wEight^ which It i nifa- 

mnltiple of the fir^ nmv be added m the longer mthl Then the dlTltim 
marked the larger weight may be ^itl^ and l^t of the iiaallET^ tentht^ or 
bundrEdi^ Oi may be tbonght |nn|KT^ 

CoatfM^M Balenn u i^n tbr tame prbiE 3 |iie ai Lnkhi'fi bot difllbi 

In the niodo of graduetion. TMi betitg adapted for boding the rpediic graTity of 
nuneraLi^ loBtead of poiutiiig ont the aetiul and relatiTe weightaf it ihnvi ■£ 
once ttok rpeeific grafity. The initnimtiil it acciuiLtEly b£xiced when nn- 
loaded^ by makhig the ihortEr arm mueh Imrgrf than the looger one; and tbi 
lalter it giadnatedp and mMkcd wtth niimbers^ whith ereiy whETn ibow tha 
qnotieDt of the entire length of the looEer amur divided by ine dittanec of the 
giircn mark fhan the end. ThuA, at biJf the Ifingtii^ ia marked the number 3; 
it one^iidr the nnmhiif ^ $ and m om Tiinc nttmheti eltend oq the icale to 
rather more than in ctrder to rEodirr the initmmetiL appIioahlB to the heavier 
met^ In iimg ibif irucnnnentp o we^ht if aafpended by a hook at A^ and 
me Imdy under exainiiiqtian b to be hung hy a botie hair no ibe ihoTter arm^ 
tiUoLf ai m the jleelyord, dll an njuipoise ii obtained, say at D, Then 


and hBlanocd a iCeond 
tdl the two ftiH agiihi in 
^fwlicate, by Iti iituatloii on 
wataf being cooaldefsd aa unity. 


be ionnened m waietj 
l^mdualed arm^ 
oece 
tha body, 
eqniliibho^ 


placed at/ for the purpose of oficertainieg the point at whiob the needle remuni 
■tadonary^ This hahmee poa^-asaa extreme delioiey. It may eren he ma^ 
moTE sim^e than that bringing m Uie Boyid Hodeiy of Lond^ I hare aaid 
nothing of the perfe{;| eqnaltty of the two endap as llui oomituon ii not at oil 
neewaary to the ejceimiEy of the boJonetp ftccordiog to the method of doubEo 
weigbiag. To ftsentaiu the weight of^ony body, plnee it in one of the n&ilttj 
and bring tbe needle to any point by inr>aos ur imaU shot pInciMl in the other 
fade r obierve the point pppoxite to whkh the needle restlp OT the middle^ be¬ 
tween its Extreme pomti of nsciilHtron ; remote the b4Hly, and pot fnln^ the 
■ame scale ns madiy known weighta at will bring tbs hredk to the iiuna dislaton 
u befoflfr Tlicee wei|blj will, eridEtitly, be equal to the weight of the body, 
whether the anni of Sit bdance be tqiiil or not Tbii meth^ of weighing la 
dne to Bordik The aleelyard is sometim^i emplfiT^ed to oscerUuii tpecifie 
gTarideap as in the halancea of Lukin and Coaiea. 

LaJHiv't Hfdttuiaiit .Bvlanct u extremely nmplc, and ia cowdered to be « 
Tory acenrate butmnLexiL The appearance ia giTen In the accompanying 
^ure. When unloaded, the arma are cquipdlonk C the iHdy, whole ipH=iha 
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anil tbfi diBtanoe B D waA the weight of the cauntRrpoLio being- caEUrtniit^ the 
Weight of tins hwiy VifiB* u the dUtvier of tbin 43H]nLeT|Kiia« l™n B, Thus, if 

the CDUliterpuu have to he mnoved | newer to the centre B, to balenee the 

body weighed i±i wateTp the tpociEc grevily^ as oeeii on the will he 





4p or four timet gne^ then thnt of water. If tfc have to he retitoVEil ^ ceareTp 
t^ ipecifif giavity hi 12, and to on. The troth of the priseiph will a^ipefir, If 
w* contEder that the ipedhe gravity of any bodyi ai compam with wator, h 
found W dtvuling in weight ia air by ita I™ of we%ht m woter^ Now In lui 

weight cn water ie proporticnial to tbo approxlmatioa of the weight C toworde 
^e centre. 11^ thersore^ ttm whale arm^ which always represctin the weight 
in ah-f be diTided by tbe quantity by wUch the w«l^t apprositiiDtea to ilie 
eentre^ it n clear ihet the quotient which ti muked on the ictale wDl be the 
true ipeclfic gravity required 

The auneicd figure reprceenta a hahmoo beain, byetiled by Mr. J, H+ Fatten^ 
Bhoda Iilandp United St^ea, Ibr the purpou Inking lbs i|Kf£flc rrevitlEa of 
diiertiit bodies lu^ for tbe Bccnreto vdghiiag of minato quanti&a. The 
inanner of nring Lbs inatzmQcnt, it wSl be leerv ia liniiUr to that of Lnkni^t 


__ 

r 

bala^e, dneribed. The beam o & o b made of iled eifficdcfitlj itreug, 
hut WAU Tbe diah k aurasided at s; the beam Itaclf upon an axii ot fi; at 
e ii m* mQIed head of ilotao acrew^ whMi k Btted with a ihciitdm aqd 
and gwa thrnimli the iJide a tojit trnvenea upon, b and iwnieK the weight d. 
NoW| iTip]to«e h required to obtaiu ten gnuiii^ ptoee that wa^ht hi the £»h^ 
and law bach the weight d unlH it ewtiy conatorbalaneet iL If the we^lht 
ha now removed, and a quantity of the aubdanee lo be weighed be lubititato^ 
unto the indel pucati to where it did at there will then be very ueariy the 
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C^act wcieht, differing Olllj amonfil of llw ftrctiop nf the indtTmnenl. 

1-y, Imjmu mav bfl uiidl as • altelyard, by fCKwing iJip wdghl if i& ttjr number 
uiarted uwii iKe (Mjflle; and nbould a grunter qttuntitj b* n^fff^T!^^d thim ibat 
nLmrktHl b tin? Rfst Hut, apnlbcr Weight, donbE^ that of 4, may he subitihiUvl 
Tlw PBcictll balance wai tbn sejUm, ot Eteelyard^ iti wblda Ule imna are of 
uDEqind lenctlit and otto moTahlB weight ii uBed, pkted at difTerent diatancct 
fiLim the ctcitre nf mdlkn^ or fulrram. The auiieied figure Tepwnla Uie 
cammnil steelyard, in which c ii the 
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I 
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fhb-ftiin^ ar cantii:; t b the Itmger arEu, 
aii.ii c o llkfl ftliarter, e u the arthJe Eo 
be weighed, iilspiEuded tEJ the shorter 
arm, and die constant wtigEit. Now^ 
if the Bhjwicr arm, by lEa addiElonal 
tblcknes, be a counierpoue to the 
lunger, to that the heam, when uit- 
loaded, miiy baag in a bmiEDntflJ 
t>o«ilicin» it Iff mflni^ that eqiHd weighu, bnng at ential diatancM fiom the 
■centre, will halanco each othETj but if due of the we^hta he remored tyrthrr 
fttjtn the centre^ that fide will jireponderate. From thii, it appciiri I hat a largo 
weight e fuspended at fij muy he EouuEerpotscd by a TOoll one fUipended ^ ef. 
If j£i] dislflJiCe between ^ end d be nine times gtoaler than that between c and c, a 
weight df ID Iba. Jit d wSl coLUilerhiJatice one of DO Ebi. at ft To ^Tcut ihe 
Tieoeaflity fni oalcululioii, the longOT arm h gradualcd, » that tho eiact weight 
may be known by Lospecdon- . , , , 

tht Ddfiitk BaiaiU^ ia oIm a itcelynnl, huE in tbii thn Weight la Bjwd ot OTie 
enEl, ibe artiflfi to he weighed at the oEhcr, and the fulcmm, or aujFprt, morahie 
between them, in the atmesed cut* 

6 1'Enrieseuts tin? standard weight, 
a tha hiook^ to which (he artieda 
whose weight is Tuquired, uuiy be sua- 

Muded, and d li Uie mwable fuJcrmni ji | n 111 1, , , , — 

If 0 6 were ffiippowd a perfeeiJj 
rtraiglit rod wlLhtXll. weight, the 
datloiiS on tl diould he aE «|udJ dw- 
liiitcesi hut as thii catmut be the 
cage in. pfactiee,, a dLdbrent airangiiy 

maul is rEijulfcd. If t he the centre oF grlrvity of thn beam,, nnd wlS iluCinim 
be placed nl thii point, it is char that tfaji heani wEl be Bmporti-Ml an bh h^ 
tm Eait pwitioa: hut if a WEighl be appended to the book o* inc centre of gravity^ 
wliich lu all casei must be siippcrTted, will be Temoved tn for example, and, 
ccmjemiently, the fillertim niUBt be moced Eo tlie same jpuUlt. In tflla eOfCj 
tfaerc- IS not only 0 diflerenee in ihE leWErtugc, or length of the arni*, hut there 
is the weight of the portion c d taken fiom one side nml added to the other. 
The bust method of ai^oAting this uubrummt ii by experimcnE,—by applying 
known qiieutitiea at Sie point Oi and marking the place of the fhlcmni d when 
an cquBibrimn takes place. 

ZAtf CAnicJv iloAnpH iff a steelyard, somewhat diilerEnt tom the Roman 
stai^ra. It ia niiiiih med hy the Easteni merchauti in WESgluDg gWTts and 
precious m«tal&- Hie beam is n Etnall rod of wood or iTory, about a foot La 
IcUgUu I-'pou ^ thcTE ale three linn of mL^affiTCi made of d r l irOlo lilrel 
lEuddml Wont. The Mabt conmicace ol the end of the bemn, whentio the first 
e^tflhdff to S inchet; the secemd to 6 | j and the third lo fik- ^he first indicales 
Eorcipean we^ht, ojid ibe oliier two Qimeaft At the other end of ihe beam a 
Kale li Euapimded ; and at three serend dlstxckCEB fimn this end are fastened tn 
many £ue itring^ formiTlg ao many diSEieut pamta of snsponbinn. The diitance 
of the first point fbem the end is | of lUa Ideh ^ the seEnud ^; add the ihird 
When the bfftrument ii wsed, it la hung up by one of the itiioga, and o tealed 
weight ofahont I| obh U huhg Upon loenc one of the divkkns ^ the mtep so u 
to coiuaterhalauEe the w^ht of uut mticle^ vhkh is indicated % the gradLiatiozu 
of the Scale. 
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71^F Bwnt A«wr U TtpremUHi lp 

thm Himtxeil figmiSr ni whkl a c h il ft beat 
Irver, moTm^ on the ceabtr e u it* fnlcmtm 
er ftinSt of moijqn- Td tliO ihorier arm df tl^e 
^ lover at fr, a KDlo-pin e ii a^nddip tMIb 

tbo other arm haj n lieavy vrelght nffired to 
lbs trther eitrtmiilj Of which paM® oitet the 
mjadrantfll arch jT The ffialraLHIlite tzi ho 
vreighcil boip^ placed Jn tha acole tliB cnii 
0 whi indicHlo the wElffht bjF the height to 
which it rists on the graduAiHf amh. A lit^ 
attentiDli to the dla^lfl wOl ihow (hat, bj the 
ond degeendap the othm- Extrem^t? a sscendit 
ftnA ftl aaine tnne, mnoeea to ft prater 
(Jifltaiicep flrom El irrtkiil line pnaaing through 
^ the centre of mdtJoji, In Iho pewnt mai- * r » . ^ r 

tjon of the hniiiaeep the effbcUxe wogth of the flrm c A i# iv i| tan onn 

«gi,u li «Mr, u shew i» of Eqtial lengflu, tho weight o a? 

wembt of the ]e?eT. WlU he eqlUl] to that of whstaiicc m the 

oe^. Bui u (he winght opprPMbBS Jhe point j, ihs effodivB leogth of ji e will 
be repteoMited hr * A, and flw weight o will a=iefoTS ort mth m inueh wore 
power, as a® leuglh of * i esteeedi ast of A A If tho pomt eoi^iied li ^ 
^B^onoc ftotu tho Ycrtitsl llu^ pfllfflflg arotlgh tf omCO^ W o 
weight would, nt any point in ihe itih, be pro^oniil m tte Ln^ a 
iwna^ikr drawn ban thai print to tlie jb^bI line: hut u the dutaiicr of i 
II ooDitantly eaiylng, we cen only state, generHllT, ihirt ae ihvisioos will he 
nemwr tiweaer m wc approoeh ao uppa pnrt of the ^ 

Poynr* JTewAiny AfTJTiaf il of ae steolyKd khuJ i the Jong« aim IS dinded 
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bjrliiin denotSnglli* Ybriotu at tinrnii btti, luateftii nf Oi^ vdgfata 

beii^ mspendni^lirocik* immeAulElj the twain, thty ira ah^lied tn a rEme 
err boa, which elides with hidh bktinn alimg the besM, BeneAth tibc eal 
of thii iliding bnJt b a Jarga iw<^k, tn which U EUjpanded ihe heaTv wrtijhL 

which U uaea tn mrniure the Imz^et qiuuiiiti«i, d 4 hundrEd wei^htz, wd iraai^ 
tertj which m deamied hj the dirided Imci on the bcmntt m the ilidisf hogt ii 
drawn Offer iL To mcBJure the nmaUft ai pcunda and tbunect there 

Ji a Ught ™le of fiird to the tep of the eliding hei, to whldi n heok end 
wttot BTB hllIlg^ which txi applied in the Eoine manner u ihe ccramon steel- 
yard. Jb tlie prewdinjj pigratmE v« haie glTcn « ricw of ibe wliolo arnmif- 
mentf the Iragcr um of the houm bcInE tomEarfuit ihuftciiGd to rooiiii In 
^ npr«K0tatJ^, tf a U the b«mi r ii tho fcdEnmij J a InEf r«t«npJM 
Jaop tuiutifli Thicb the am a a pauet, and which iute?! ton inart it when not 
in 1 U^ or to limit ili ribfaUohi when emplc^ed in WEiflinig : t ii the lUdJh^ 
hoK, with it* ipadtutnl leele, for the mhmter qiundtiee, whSh an to 6« urtf- 
t^cd by the nnjJler weighi fff/ m lilger weiglil, whmh nwy he eeeimd at 
pleuure, any p^l, by mannii of a tbomb-ccmr ahoM, half a turn of which 
fiin the i^de igmnit the baun, while the mo» mliniU! ouindtici an befOE 
t^en. TTie pooda «« pl^ed in the eealc A, which may then be raioed from 
the g^d by amilng lio h^dln * k, which euiaea the Ww i to enter ihe 
but iboTB, Meeimei on ihti pnacipl, gn niad* of all una fb weieh either 
totii or ounods, ^ 

JJraiiy* or tmitcn the propertiei of the bent 

lerer balance and the iteeljwd. It hat been tenaed a dsmSiE halanee by tlie 



IweuHirly i^pled fur &mny purpoeei^ neh ai wofgh- 
greater part of tte weight towmdj A, in conteqaeneo of it* 
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F ii a flsed Inlcrttm, anil £ H a mofvable i 



f. j’c “ °°r 

pEiiccd id the scale, the whole appinttu lurni about fr, and Ibepouitcm «ie alto 
B c til] equaibrinin ii again atuliliilied, The weiglit ploeea w 

Uteicdk may now be read off from the point wl™ tW ioapender can the 
KBle a b, wllleh regtitffa to «iueei. and li tidapted to bodies whose weight durt 
not exceed two poUllOi, If the wrkbl of the b^y eweeda two {HnilldSi, b«t w 
under efeeen. llw suspender is nlaerf oi ILj Uld when llie imper 
balance is boruontal, the WEigkt, of number Z, is fbund a btllc tn the righ t of 
the index of the anipmaeri if, now, weightt «ceeililiw two “< 

the sesle, the whole »g«in limn obmil F, snd the weight of the u ihown 
on the eredumted hie eti^ which eslendi to eleven pound*, “d Tegistere to 
every ounerw If the wright of the hwly exceeds olewen paunds, the aug' 

pendcr is huse on at E, mid the weights lire sscertaiued in ^ wune manner 
^ the icalc/^ tn tliBirpouiidi; the iubdividims on this scele are ttaarteni of 
witods. The some nriiictpr* might he eitended to we^hta gifotcrth^ , 

Tft nreveni mistake, the three potub of eupport, Ir, S, L, ore numbered 1, J;3i 
end the encresiioiiding OHM nn teepectiTcly numbenJ m the same luanner. 
When the hook is used msteod of the ocide, the hitler tt tomed upwards, there 

hemir n ioml »t H fut that purpose. , . _■ 

Bdanc* o/TorWH. If ft pi™ of THty line wire, iliki or ^im ex 

tended bv O weight, he suspended In any fixed point, and ihell tw»^ il inl], 
when reWnsed, begin to untwist itself, and, hy Its momentom eniii^ in the 
act of untwiating. will twiit in the opposilB direcUoh. 

and tTius. by a eerie* of dSdUstmiuf, contmuiilly dnmimiung in ampltiud^ It 
wiU at kn-th rnme to n state of re*t in its Migiua] pMboa. Now, if tt needle, 
ran index eimilor to the hand of 0 welch, be eltachcd to the lower 
of the luspefidid wire, and a drek, haring Jb otrenmfence gradimi^to 
degreea, or «her equal diidskna benenl]) it, it wlU form the liola^ of ^oO. 
To measure smell foTies, *i those of elecliicity, TU^Ctlim, tin. With UU 
helencB, they ore m&de to art an one exticmity of dm md« ! and when the 
force is In ennBibrio with the tendeti^' of the ww to imtwist, tlic angle which 

the indifx JiJkem With ila qiiieKictit pasiC3o£v wl»£b Ifl crfk4 ttc of tAfiF-an^ 

Ij die of tba toM emplciypd- In nnneieij 

iftiL Wl * 6 t ff ttpTEirnt tbe gniaTialEa cuclcg and a ^ 
the index snstienaed hy the l^rer Wire lit [be pomt n 
Suppose env force act npOd 0 so ea to inare il to i, then 
wX the am O b renrcscllt tho angle of torsiim. Sup¬ 
pose another force to act at the same distm^', and 
bove the ball to c, then wUl the latter fcree be mcop 
•nred by the ntr a c; and hrliee the Ictmoty of the 
fonner foreo t* tn that of the letter, ns a * to o r. To , , . . 

nreserve the index from dishirbsnM by the eir, the whole is enclosed to a glOH 
Lunder, at thenpper part of which, where the Wire IS aitachrd, there IS m index 
divided idreW, wtlieli i* used to twist the wire, when the measure of a force 
«-,rer then * whole cireumfetEnce. The Beniihility of this tostiumeirt 
wilTdepcndim tlie dimensiati* of the iuspending wire- Thus, if the fri^lA of the 
X ^doubled, the lenrihilfly win incb^ to the seme ptopoitl^, e. 
only iMdf the furee wU h. required to twist the wire a givim number of d^ci 
If &e i&mefcr of tlie wire be inereess^ the somnhilire w dimm^hcd m a great 
deeree ; thus, if there he two wires of tile «me Iaft|th, but one Itoc Itoe tblli- 
the Other, the iiittor wlB reqube sixteen fiinre mere powe^an the fnim®^ 

to twist il Ihretlgh a gicim flumher of degrees i f 

^TmbI to^ tni^ P®**^ diameter, and siteen it will bo soen ii the 

E^rlwer^f Tf the wire ho hicrcwed three time b diKueter. th. 
elSbOirw® ^ a X 3 k 3 X d 81 timeo. 
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Baltlntf ^ a U O^Mi pwt 

wbldl, ly ita iiwBcui* TEgnlatH and 
dc^^rmuin ifar TFhralijaiiL Tllrdf^ 
ciilu- port ii Dfili&fl tlje rim, and Lli 
fplndlt ibe itusr^ lUaa belong 

t£» U twa pollEtii tW pky IQ the 

Eon^ bf Iha mmn^wliEf!]. In 
pnckrt waiebei^ di« iFtrndf itud in 
wbkh iht kiwar pirol of tbc twgp 
pUysi iind in the middle of vbicb 
Dhe p3vd 4 of tko crown-irheel niQt, 
il CbIiL-4 tlio poloncE ; the wran^ht 
piNfp wbieb Cdvi^ ihje buJimce^ 
end in whtcb ihe upper pivot isf Buf 
bdnnoG playip \m tb* cock ; and the 
ntmll iptin^ m the now pocket-^ 
wiElchn^ il caJlEd tbe re^litor, 
llio tnoLion of a bnlaiice^ likn tiui 
of Ek penduTum, being rcctprodnliti^p 
while fhe preiEEire of the whceli ia 
in ooiE diretilkm, h ie ofa-dqiu that 
Eixmo contriTonce mu%i be med m 
BccDiiLmodjite ame to tbo othiiT. 
Wlicti a tooth of the irhcfrl Lob 
given die bnlmnoo a m^kion in one 
diT^ionp It must ^tdi itp that k 
may obey An tmpuliiLfi in the op- 
pDttitE dbectimir The holaiaoer OT 
jbendidmm Ctmi escaping^ Cruen the 
tootb of the wbee]^ of the tiHrth 
CHEping Ipjm the bEhince, ham 
pven to the general constnictiou 
tbenAmeorKapernenn ScBUoma- 
LDOt. 

BALING MACHINE. A mit- 
E!hlne for rfliiing water fitini the 
hold of ihtpo* WhEOf fmm Iho 
ptntipA being rendered uHk^ by 
Bn aecEdrnE, or from the: eatont of 
a Ifiokf the watiir goJni upon the 
putnpif the method oanRhy reaortird 
Us far geiling rid of it^ ii to bole it 
ont tt tbe eeTerol hAtchwaye, by 
ixi€Ani of camroi buckel*; bqt from 
the dif^euhy nf Ailing and niiiing 
the buckftfl^ the nCETy Tollinr 
tjf die ?f^], the moBt painM oM 
l^g continuiFd exertjoni prove in- 
BtdEdont to flavo A ihip from fbtiD-- 
c^ng. An appoiatii^ of irroal 
e^phetiy of conatjwrtjonj end 
iity of Bpulio4tJoii« for the parpoie 
« balinp, htu been mTenced by Air. 
Ji DcnnMtt of the Idw of Wight, 
which wiHt no dockhl, lie fimnd 1 
jHJwcrftd otutfliaiy to a ibip't ptimpa 
in coiiM of dangfiTr llie ontiEised 
figvirc il a penpcctive view of tliii 
machine, o and & ktc part of the 
hatebwa}-! nf the upper and lowrf 
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dcE-kA; E e ttilutEd m nn itwlinctljpMEtiiJh, fEai:hiii|r from jrlitlio 

flbtfve the cfMiniln^ uf iht upper deirk, Id the in the Laid; e u a 

burke^ mAda tD slide on ib^ rebate cc / it^ botLam Is a Vftlvc, w that 
iLj<lidc4 down tiit& ibt water^ it oprn^ Anil the burket fiUi msiimtlr, und. t;ld|cs^ 
DpoA bein^drnwii up M\ «f waterp isdibaut An>' un tbe part of ihe w^drt- 

piF'JL The upper portion/of the Frbrtta of the Inn^ llWc k Otaib detached, and il 
fixed hi iu plaoo hf ibc pin j^ou wbicb it tunu oa on eld axk. Tlie bucket Is shown 
ditebDu^rng itie waiwon thus upper deck; end when ihe rope ht'-kk lot gOj, 4I1C 
bucket fkllj dowiii rigbla itself, and Uje upper portiDn/of the slrdH fiilfin^ 
lb and jomln^ the lower pnrtt the hnekflt mtii down iLb whole Uie ifide Tnfn 
the vatet^ Il Ua^tantlv filing and drawn np e^ain bj pidEiu^ tlie porEj I of the 
mpei the part k ptusnig thrmi^b a leatlEiLr block in on the ili-ck, A pin m fixed 
on tW top of the rebiCe^ so tbal when thelrlTrkoL rises npj and u only an the I'lwe 
fwrtbu / it H Hopped by the pEn ^ Bind (lie lome portion/* by farther pilling^ 
risei out of iti ind ujrsrti the buckeL To present the hucket bdng rciiaecl 
hwher than ii nccetKd^' to djHrharge' the water* a knot [i vorkeil In die topof, 
which foima a stop agamst the block /, Hie block I is ma^ fhrt to a yofift 
amip and the upper end of tJie rope * is tocarrd ti> die sauie, or elsewhere, Wlll^ 
jtast Icttglh etiuLtgh to let the bucket teach Ibc bottom of llic alkie. 

BALLAST* Heavy subfiLanecs placed in tlis jtort of the hold of a 

ship, to preaerY? the VeMcl In an Ufryil poaitlon, when midetr Hjdli Et cnmi^Ea 
j^cderally ecLEieT of nvmase* of cast-iron ^ fLT?t loog nnd 0 in^hm Stpiart of of 
anthill round slonea^ wliich is eelled iMn^le ballttlL 

ballast LTOHTLR. a vessel employed to removt^ !^ndp ailt, or other t 
depeaitiona from the beds af riV^n, barhoiinp docka* Ac. which U rfiEctrd ns 
fijlhiws: The irvs%A, which ii a ipedea of open bai^e^ beki^ mooridp a leatljer 
bajfi the montli of which ii dlffEcltdt'd by on iron hoopp fastened to a pole of 
lufiEdeut depth to rtach ihr hottom^ ia put ovi^r the dde, nnd dcicenils to the 
bottom in an IncTrnpd [iOPitSou J two ur three turns are taken with n rope 
roond the pole* and a timhcr-hccd near the item of the hoaL A rope altnched 
to lh^ hoop of die and paierng over a Binall CtOW at the fore part of llkO 
vrasrl, is then hroiiglit to a winchp and the hag U gntdltalLt wound up by a mwi 
at the stern slowly flnckin^ the rope which poracs rnuml dit pde* thru aJIowing 
it to me as it nppinachc* die vertiLal podtioEi j st the imho time cansing such 
frictionj thui the edge of the honp d]gs tntn the ground, and die Icathor lug 
r™Erefl whiitcTcr passes throns^h llit! hoop. When the hag jj raised nhuvs the 
wde of this booip it is swung into the heat by the craucp and its contents di*- 
'chargfd into thfl botlntn of the resBel. 

BALLISTA. a uiachiue us^^d in ancient wajfhre for throwing stones or 
djirta. [| in fmat meaeUM rrtcmhtcd the erDSB-bow, but poMH;4Bed iar greater 
ptnjecliEe power. It hat hci-U thu« dctoHbrd : Au bon cylinder Wot fkshmrd 
bet weon two plank\ from wbicb proceeded a htdli^w tqitAre beam^ placed vruos- 
viae, and ffntened with cords, to which were added Berews« At one end of tlii.i 
steod the endneer^ who put a wtiodcn shaft with s large head intn the Ctivi^ yf 
the beam ; this donr^ two mru bent the engine by turning icma wheek. When 
ibe top of the head was drawn H fkr AS the cords would sllpw, tilt shoA Wrti 
dciren out of the hoUuLs. The hallkta depended and actid upon the same 
principles as the calapiiltn, the moving puwer of wbieh depended un tltc eSns- 
deity of tWUtrd OEMda, tnsde WllL WOtneuV hair^ thnt nf Koeses* or tE^e enbmils 
of auitnols. The hullirtn was usually cmpEiiyrd m throwing doits, thongh, like 
tlie cntapultOp it eoiiLctlmcs wm used iu []iroJceitu| large rtLini.e. It is recorded 
by A'^egetiurs* that the balEiita duchiimd darte with tu3i velocity niul furce* that 
not!ling conid redst their power: ariij Alll<«IUEna atlds, tlLOt Agistraftlf ZtkAilc nne 
of little tnorr tlisn Ewo (hot long^ which shot durta JCO poaea 
BALLISTIC PKNDULUiJr An m^niaiu macbinc, mFentedby Mr. B4«- 
janiEo Robins, for ascertaining ihc Velocity of military pTojcctiles, or the ftilfce of 
fired gimpowdan It consists uf a lotgv block of wood^ fixed to the end of an iron 
rad, and snepctidcd like the pendnlum of aclcitik. ttllpn thf pendulum is at reat, 
a gun. Is pointed towards the centre of the bloeh, and a bnu filed point blank, 
iuto it In consequence of the magnitude of the block* compared with the hik 
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or butlct, a Tciy npall v/^ocit; il {firen tc ihe fDltncr, whlri liciog SHUratelj 
meMTimt, tbic tclod^ cf the IhQ i* riaDj dodurf;iI j fur, jti tlie WHglil of thn 
b<Ly u tn the fflim of (tic weights nf the bell iilid Hoelc, to is the aWrred relootty 
i*r llni bluck to a fourth wbiEli jj thu n!liKdtf of the hoi) imjght A 

varied of EXpcrimeiiCx have been tande Irjr Df, Hutton with this ikeiiilulttni, 
from which A niimlHrr of iueti|] n»)e» have been deditcrd rehiUve to the vdneity 
cluitgES of nowdrtv Tili gUfli of diffi-renl Icngthe, imJ 
witJi djffrtcat iLiei] hath. A complete scrim of Fsperiuctlti was oIm iilfttituted 
rclaliTe to the reiutBiiDe of the air tediflerenl vdodties, varying ftnin 0 Ui 5.000 
feet To n leceiuL Among other rmtdtl, he isoiTtAitLed Umt lofliJIucii gnopiiwclift 
er^itt itself a velocity of about .1.(100 feet jn a sccoqdi 
BALLOON, in Cbetrlislry. a glass veiid le reeeire ihf produot of dtslilktinn. 
BALLOON, Axa. A bag mode of sfllt, paper, or other light material, fur 
contaiamg ]jet(ecl oir, or goa, of l«i specLfic gravity than the atmospberr^ IT 
the We^ht of the baltnion, and nf the bcAh-d air nr gas which it conllilliB, be less 
than that vf an cqiul i^fc of ItinOSplicHe air, the balloon wiH ascend in cuii- 
ie<jnencc of the enuilihlhtm of atmosjfberie premnre being dlsturlKd ; the priMe 11 ta 
of the coliunn of which tite haltnoD forms A pan, being Joe then Uiet of the 
ordiaaiy almospharc. The ascEnding. Or Upward prcvfUie, therufare, rartlm the 
lighter body up until it Arrives at a more attenuated hiiMilnni, which is uf the 
same sii^lda pravi^. After the dlBcarery tif hydrogen gas, the iighicst of ell 
pondcrahlc snhstllDCea, it nccinred hi Dr. fllMli, that a thin bag with thu 
wonid neiend in the air. He suggested the Enipluyment (tf the olhmtoie of a 
^ for dui^iy^s. h«t Mr. Cavaflev who performed variou* eiperimcnte on 
this nUyect, found tliat rtiB, nnd the lighlmt bladder* 1 m cmihj pro^iTei were all 
Iw heavy. Chinese pop^ WM nJsO ^ hil t llio gm heaped rapidly tlirwmh 
I n *0AiM^ buhWei With hydrtgen ges he eneceednt, Ld th^ 

hidku^ nsmdjy MCHiikd to the ceduy. Within these few yeant smail e™H. 
rf“ir ’'*'■* /»n«ed ^Ihe crop of a turkey, which, when tJie 

fit, Ac. have Wn sepaiaicd, me sitfflcieiitiy light to asecfid if filled with hv> 
«ugcn gas, tUtiioimh sninc of them do not cnnlain more thail a pint, At abont 
^e^te permd oftime, two h^ei*. namcl Mnmgnlder. nativn af AnnonaT, 
in l^ce, were tiyuig cmrmienia with bdloone fiUed with Iicaled air. S^e 
^»fic gravity of whiab IS less than that of air at the ordinarv IcmrErntUre. 
r ^ hjob«rrlng the rapid teent of imokc 

fram chimney*, and i^gmcd that if the cnoke were ecitilGni>d in a lame end 

S it hag. It would bo borno iipwoids. A hag of fine silk, in the shape of a pura], 
pTt^, wm eoMlmrte^ and burning paper was held Biulor ap^tura 
nnul the balloon cootHteed a sufficient qmndty of fimHcd dr to earrv It nn te 

'sperini'nl W*a repealed m the <L|| 
«r, llir Ti^ eacended to an altitude af about TO feet, Ollijer billooni 0 ^ 0 
Uiger IC^ worn eonstrueted, and a piibUc eahibititm of ouo contalninE a.0£m 
AnMuDY-. on the 5lh of Jime. 1733. Tliii wm fermid 

^.!d P?^* »h«tly rfVer UiS 

“r« “ jetted much allentioa, he was mriced by 

Aeademyof Swnra to npeol the experiment at the eapcnie of the Soant/ 

fittnl with heated aMn the proeenee if 
4e nemher^ mad m tlua state it would have ascended with a we^htrf 500 lb*, 
if tite ooida which prevented it bed been libetated. Aa it wu intended to 

a!!d^*b“!r**®' ***' ’"T “-i I'l* tu* was not^uS 

and the balloon was Jnibccqnently to mach damaged by wfad end toin that it 

b^e necr^ to consul rniother. Tliis was nearly GO fret in wKd 
« m d^irtcr, end a wtekar can was atloched to ii CDntamiimT&L^u a 
^todTrf“abJ^^i ^1 H “1^ p™l“«d, eswndrd wit!^these to im 

^ ahoMi Ip^OO feal, tnd Vaold bavft nKiEiiiltd fo rrsmitt height haA 
da HmS orrt^d'S^.fT ^ thosftillf estehlished, PiL^e 
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mluiJe, Tlie lifflglil ww 74 ffet, nciil sJw dint&eter 4S; atiii it* WMghE, including! 
tile CW and DEceuaTy fiiel fur cnnlorqiiag tbe fire, waa lOCkO lbi- By tliia the 
icttrcpiil Piliilre de JUi^r m&dti hV^tbI iksmita to on altitadB of &Dm 200- lo ^341 
fetE, Imt in tlieae pn-liminH^ aitemjHU llic imlltfecm was ocitiEiiicd by citirda, 
SuhHf|ucndy he sdc^iidE^d m cncnpany with the Man|Uif d" f^rbinde% W Idl the 
baUcna UJiTn4failicdf AJid thdy continued m tho air iLbont *I5 raiautoA^ and 
dDfteeuiled m a dliXiince af nkni rnit&s hrrjiiu tiie plarB oF their depurtuiT. 
The diff^-rence bet-WMii the speeifiE gniTity oF air heated by the mEfilt* employed, 
and that of air at onlibaty temperdtilireef net l>dEiw taij eantidcrahlc, the lii;Qyfint 
power oF ft balloon tisua dliedi eompamtirSy itcnii]], and thETaFori] it wee 
indUpenwiLlE in eTDpJay a lai^r quantity, niidi cniiKqiiEntly, a mnailitln lo 
centain it. To double the voluine oF Air by heftt, tr^rra a tempemtuTe of 
aoaHy -^30^ Fehr. Mesm, Charlefl and Roberts tbereFu're tried the espectment 
of filling a sdk bai; only 13 feet in diameter, with hjdrogeii gia, whicll W OEll^ 
4 the wEighi of onBuaiT air. The eJCpetimctLt Wu pEifectly EocEeBHfnL Tins 
amall balloEm was cap&ble of raisirng 3^ IbL^ and on bnirJiig librnitEd, k ascended 
to a coffliidftmbte height, and after T^mainioiE: three-tninrtm of an iimit in tlia 
air, descended a* a diitance of fifteen mam from the ajjot where it lirwl afcendcd. 
A baOooii farmed af silkt and toruuhed with a anlnrioa of Indian nibher, Wia 
then conatmetedf which wOa lUled with liydrDnru goa. The diameter was 27^ 
feetr find It waa covered wii>j a net-work, to which a caTj capable of holding two 
peruona, was altacheiL !^[eaii. Chaitea and! Roheita aicandcd from Pi^fi In 
thla, in December 17S3^ and after nnnainLng in the eut an hnur ami tliref 
i^niurtm, they a%lktrd al a distance of 27 luiln wiihiHiL accldimL A audieient 
qnantity of gfla itil] re-meinEd in the balloan tn carry ttfp one pcreon, and 
Mr. Chartpff again mccuded ftEnne, ftttd attaitiEtl ab allitaiJa of mere tlian IDtOCHQ 
feet Shortly nfler tliH tueaeaafnl efihrtg aitempu were made Eo giitdE nr iiapel 
B IuJIqoo in any irquired daretiD-n; and if thli cmild have been accum|ili^hed^ 
the InveiiLton would linrt xnErtipduced a dow era in idebc«. Mr. J^yunchard 
applied a species ef wingi lo the cor, hut was imaucegflafni in Mb atiempL ia 
trawl again Ht thu direction of the wind ; nor was Morveau more fort iinit tw with 
InJTgB min or mEroduecd with thf uune deftigiL Kumemua cvntrivancea 
huTo been lince adopted, bat oU have been meflcelunl in practice ; and, indcrtl, 
when the great extent of flnfaco which i. baJltHua pmcuia to the impaUiTe 
force af air in laDtiDa ii duly conndered, the prebabdiSy of avcjcnming that 
furce by any mesns which can be annimanded by tlie aetiol Voyager, BeemB very 
remote, ^ndearouia have also bEna mode to eoonnmiie Llic gfti wtuch the 
hollaon cobtsms. A much larger quantity lliEn ia necewry lo CTCata ihn 
Imoyatit powrr required toi carry up theroja^rt^ fi introduced, and lo ooeaiion 
the dMctuL of the machine, the gu ti pentuLfed Eo ncapa by a valve; but if 
the aeronaut require again to oicend in coMequpnce of thfrirnfavanrabie nature of 
the grobbd on whkh he ii likc^ Ua deecendi or ftnam any Other enuBe, he 
luiLit pad with haltaatr whkh may bo csH-ntiol tn hk The Duke da 

Chameit eccompaniEd hj Charl&i end Rnijerti, aftcebded in a halloon ftlled with 
hvdmgcU gAi^ which evutainad a imafler wjlhin it, lo be dliEcI with common 
HIT, hy meoni of a pair of bellowi, m occasiob might require. By meting 
CflUiinbn BIT into the email haUiM^n, the ipeeidc grmvhy of the maAine would 
hs ibCTEaaedt and it wuuM dnocnd witkiHit losa of gsj, and mmcend by witli- 
drawing the commoa air. iloWntor Ibgentouj [he cmibrivaneE, it woa not 
found auccEBsTul in pmcCice, ^efly, perhapB, on acconnt of the unfavoUKhlei 
state nf the wlod, which was ternpestitolia when the eapeiiment wac made. 
Pdatre dc fiLoaicr and ^tr. Komainct whh ihc aame derign iniiToduced a bol- 
lopii fiHia! with hc&ted air below the oidinery hatlooq crmtaibiug hydrogeb 
gaa The bemyant power of the hGatcd^^ir baUooq waa equal to about (3(J lha,; 
and ^ remmTog the Bource qf beuh iho specific gravLly of ihn wlmla niAcbin! 
was iticrrascd, io tlmt it was npt necesaory to part with any gfta during a voyflgVx 
The BtLcmpI to carry this plan into eiccUlion wns &tal to &ih tny'c^ns, Sla 
Upper- ballocm, by to cam Unknown, look firn, and the intrepid tie Rbzirr 
aiid his compudon wore precipitated to the flofth and killed. It ia nioi our 
FUT[>cHe todisenbe ihi^ various atiempta that have been tiibaequEnlly mjuie m 


BALLOON 


136 


iinptinre ihi co^urtiooi <(f boltoohit or 1( Wlidnr UietH nihicnjenl U) SciEntifie 
purposes, ibiEe IiUJe tlAs been effected tamrdl lucaniplisfaiiiff tbcse cLjecti We 
eairwrt, lu>«erer, amil * ilcscriptioll of an addition to tie balloon, eajfifd « 
j^Eb^, wbJcb pa first otoplnyed, with dating wuflifio, by M. Gimerin. 
j-be hslloon TM of tbs ui^ form, msilE of «]H?d siUt, and filled with inflatn- 
iiublo It ra •• TBprrMmtid in the sonrxed aEmrinff. witli a 

netting, finm which tt»^ proce^ that ^ tied together nl CftT^l Wow 
the bdDonn; the seivnl eiwdi thus eoneeird were then twisted u ei to form u 



Etwtl kmibftllA a lono titt tnh-^ wirmw rt J ^ M tile hoDiUe of a. Eem- 

paw; t* Ulrei'L^Ut it* 
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EiT^playEd far the prvdiutjoTV of tJie hydrogen gai TtrtecoidiiiiinicatEd wiili th™ 
other cr gutiBriLt f eceiTerH, to escli of which Was aHlJted fl tnhfl thdl cinptiird 

inta till; tnain tabe eEniiiEclf*d Id the bflBiwn. At Kix DV]o£k the hiuhiail 
WM campl^t^ly fihed; when it rose with its long appenilmof the jHu.!ichub&, tJic 
ncTonjuit iu tiu 3i±lle inukEl claamg th^ train. 1 uirtLBftnui of accfumatiDiiJ nn t 
tha ait, wliita iha of Urtu nf thinikanilft of spectaton wnb nacd m utDnitli’ 
nient wiii ndmirattaq at the gallanE aiieefitiirer; which cnuld be only 

furpaased by the most intense und paintul oniioEy for hu toTely' The wcother 
w[ui hcjLuEihillv hdc, wiEh acoroelT ntiy wiEmI- Tirf eigllt mmatei thb hiltapid tiJAn 
iMjntlntted to wend, tiJJ he WTi^"ed at nieh aji hnnsenic hcijcht b tu be seanti-ly 
Tisihle, when be aul away the baltoen. The parachute dia net eapaad imine- 
malalyp and ha fall With great telndtj for a tliOTt ipac* nrf time; wli-rli it apcllfflij 
and his drteent be»me gradual, but attended with a n^miirkcihlo oaBillation, like 
the pfiuduliirn of a dncC Ut thfll degree, at one dmCp thi^ the paruhotEp Ennls^ 
tmakel, and afronautp appeared tn be ilretehed in Ul boriKintairLtLC. At length, 
lUi he apTirnanhrd the Eatlh, llrEae V’ihmltnns weft If-js rxtendEd, and eontiiiMcd 
todlonnish till lie readied rite grmifld^ which he did without any injury to him- 
selfj or the opimrAtiuip which fie brought down with hfmr in a Eichl UEar the 
SmoJl Pox Eliupitoh nl Pflnnax The haUociU WAS ohserved to ajiee];i d rapi dly 
nUrr BEpamlion from the pamclintE, and was ao«n ■out of fight. [ t hm Men 
HiMatei! to eDinbltta the pariichute with the hxUiwaa w as to add nothi^ng to tlio 
huljicp and hut little to the weight <if the machine j it if as foilawi:—^Tho hand 

which divider the upper hemi- -=^ - 

SfiLcre of the baJlDmi from tho — 

lower one, u to be formed of a 
wooden boopv to which the 
nrt-work which 
upper liemaaphare^ i» In 
iinnly oltoEnc-d; tl» Caiils 
which descend fW^m thla lirBop, 
are be fastened togMher m 
the iiEual maJQiUcr, bfdow ibe 
haltocrrt, but not altochifd 
the lower bemhijihOT; now^ if 
the upper hEmisphere of the 
balloon ibould buratf tba gai 
Toold escape, thchalloon would 
fkcfia to Bdlp niiii tliD luWrr 
hetnispbErei! wouldjnunediartfly 
fall inin tlje direction Eifre 
presented, lEning tbc tipper 
oncp and furmltm a coniplctc 

pAmcIlUtCv bfloiSd lllB loirSE 

part bimtf the cHopE at thm 
^ wuutd net ba so tnihijm oa 
in the fomier iaatanen; hut when ii had cscapod, and the baBoun begun to 
it wmitd immEdialely firm iuelf into the a«iie ihape aa bpfon?^ iu tbiH laticr 
caaep It woidd, perbopa, be better to open ibe tnlvn at tJie topr by whicli mcnni 
the boIlodU would sooner be formed mtu the abape of a Tiorecbnlo. Thia plan 
baa, perhaps, these adrimEaiyefr oTer the CCHBmon poraclautH; rit let. lliat of 
laking up lest room: 2d. Bcmg Ics* weighty i nod dd. N ot bciitg iubjrct to 
Lhal great and sudden fall which niuet nfudTer the use of tbr comintm p^uebute 
not naly unpleuizi^ hut extremely dangerous. 

Sir, Givcil, who baa made more than two bundrifid fiicceiabd aaecbti, Srst 
Employed the ordiiiary eoaI gTi% in lien of hydrogen, Of Imatcd aif, to gum 
buo^Tint powcT. Aa Uic spcctlic gmxity of this is Hmslderabiy greater tn^ lhal 
of hydrogen, It if ntweaixry to employ a latge haUoini when coal gJw ii tiwd. 
hfr, Gr&zn a prcHiit ballonn oontajni alKHii 34,0^ cubic feek THerf is much 
economy iu ufing this anhstitme, is iIm co^ price nf suffident cooJ gam dues 
hot cicecd twcia^ pounda ■ hut iba cxpons^r of gCDeratiiig ii much hydrogen 
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ga* fA ibe ImDann rtqmrc^ AmDnrtb 1* nrarlj a hunilml fmiincb. Hie bilfr 
poducL of tht datTlktiun uf foftip whvn tbts more? vaJuaUs ifliiimnaKmr ™ h 
■^V43|ved, mnmrm tbe inirpafi* Ti^t, m b cnDtaliu mutfa leat cjktbm^ andteTEm]- 
HnnEjnllr. ctirnidraibfv- lif^kicr. "Hie bt^t ulftiori^ foir i^nnalnicEiBf a bdJuM^] 
ii the *llk Rtiiff caJted lustring. Whsj^ cot intis it shmiLd he strvtrhed hy 
Tvight^ or otber mniiu, uiij in thia Ee-rcral hours brfimi it k \ 
tdihed ttf hWil li Ib usobI to apply beFilcd tiJij^ afl, eoBtoinfDg a irneil 
ipentity o£ widf &r fur the firat coat of vamlifa, and a solcitidn of caoot- 
chouc jltidJati mbber) in oil of tnrpStitmEp for thtf last. The B^ann; •hnuld 
be dirably tewu and overLipped; and, wlwn fini^dHdp a hot nDewthing-imii 
Rhotild bvptssfrd over ibcm, Ihe sOk bifing prntpcted hy an intEjTEnriif tjf 
nnjwT* The gorfft ihmU be cut with gruai prccisliiEi. A neU^ofk uf itremij 
bcmpcti twine ahauld ba accnrately itted to ||ie bdlocm^ the ItuahEi at the 
nppr E^toeinJty beina am a lirr than those befow. To the wponOe {-ordp which 
temilniue the net-wofki n chtmlEf hoop ie attoehed, from whkli the ear ±i tup- 
prndFd atroo^ pap» The wfwie of the ne^-wurk and mpin ehould he m 
adjusted, that the strain^ or prMure, ia eqilaltlod over iho w bole tlirfiLce of tht: 
baJlwiL The viJfe for pecmiltin^ (!» ieica|» nf gaa irniRt be retained In iti 
ptrvce by a aidflcifjiit sping: and to midcr it perfectly eir-tightp a Juduif of wai 
itod m a gwtEllfclty iUnployid ammd the edgaa, Tic cold fa? which the valve 
U opened passea tJirrH 3 |^h the interior Cif the baHogn; and p^Jit cure ia uecca- 
■ttfy to prtTcni. it being rnlOJigiod. Thi; extremity of thji coid ■houid never be 
fiftfltotied to tbe as in the event of da D^JlIatinn, the valrt might be omnwj. 
and retained m that stote emtn ihll gtaaiar part of tbe ras eaenped. A rrap- 
pling^ironp altaeh^d In a itrong tici|h^p h an mdl«panaa£de appenda^ to a baJ^ 
luoiL Aj much halliiBl la cun he t^n ibould olwayi be employed. It 
fre^^tJy occur! that the ncrial royagtr b tar ahave the docidi, jhd loi^ 
^ntjtely of the amh Lv ihcir intcTrendon; on pasiiog thtongh tllBm, he may 
hrtd ihttt tilt spot on wbicb be ia deacending u ni^favaumihb?. A few pniTnib 
of hEdkat tlfciwo Dotp will occacioQ the hilloun aenih toascrud, and pas* over the 
l^pcnWiUa UndLEs^-pIoce, The writer of iht* Orticle wiui thua citiEated t anfl 
all Ihe Miaat being djachtUgwi, he waa hi Imminent danger of dcaCendme: in on 
^ 't n** ^ cUTTont, nw tliB anrface wf the wlh, however, 

^ve the balLDtra anotbor dEro^on, when Mc*pc Mcmod altnnst imposEihlE, 
jnie Kimmiitic dT tb« tctilcfj belav td Bti ornmaitr w IhDxpmiibEr bEfllrtird : 
l)ut u B bird i-cyc view onl^ Mb tnkfii, na eorruct oplnintl mn b« rnmiiHl <if 
tbe eUltude of hiuUing^ bill^ or tree*. On Ibi, ncroilbt, much of Ulr enuidEOT nt 
im rvtraeire p^pcct it tcvL The chief inEtmrcnJCncC oipGricnceil ii fram 
tbc roddrn rarutliim of temjieiratUrB. The Upper regioo, of tbr otninspHcr* 
»w intHiselrrald whrn the ily ii dbthtlEEi^ eren akfairagh tlir nm be ihinm? in 
D^dmo ipIcBdaiir. la sn luccDt made in Au^t, wllcn tbe ihcrmoincttT wei 
H“ld the euh et tbe titae of BareoC, the irrifer oinervcil, in lei) then tuctlly 
imnulce, that the merenn' iniliiaited a tempenttnrE of 3f* 

LLt^RADE. A leriee, ot rmct of Iwlliiatm. juinod hy n tml, amiua 
"la w a feacc or cncloHiTe, to itaiKeae*, balcoiEiei, i*e. 

BALSA Mb are vegetable jnice^ cither li^di!. or which i™nflUir«l»1y 
vecome cooCKtC, ooniijtllig of a nibatance of e reethnua native, eumhiii^ with 
mmic acjih or wiikh arc- capable of aflbrding benKoie aciih by beiP& heated 
alDUL OF mdi water. They att ftiiolublo in wat^rr+ but reodilv dkaulve b 
alcohol and other. TUt Iluoid hnJaams are firpmVap npf^hakum. "Pera, tCvrei 
md tolii; the «Rtortte aCo benzoin^ dmgonV htoodj and atorax. ^ ’ 

BALSAM OF SULPHUR. A sululion of snlpluEr b oU, 

BALDWIN'3 pnOS PH OftUSu Ign ited njtnite lime 

BAMBOO ft h native of the hot^ legWna of Aala. ]c i, lEtfWvf (o be 
in A™eBce,^l not in tliat nhnnduncr wiU. which ll flourishe. in the nW 
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ihuoK duel rmnH innie fln imlinn pictEe ; fti Mil, v 

u«td in TiWHV arttBiei □{" fumitme fiif llie ncll} (Wii i(a for^ nlranftl 

^l[r= lluLidH^fur tlia bwfr onlci.. 'IV quimlity >>y "1 ^ 

of humhDO it itiimi-iMe. BAittti. bialM, rgipng, as^MiltWP, anil fllhET 

hnulemdnU imd ; cniti, hwVtt, 

ttuSani. r*iDC 4 >» For ganlriW titldti taMi*, tlninrs, b«WjHg, harraWI^ 

fcliBrt. Jacliinff, ctjrdafe, oakum, c4ftilI*-wiEt», whipv ^ HW made of lU 
jilted in walfr it Foitni pipit: iJi® leiTS* «:a grncmliymit mUjld tV Ita 
ianl in K«W[w I the tWek iiLfpi««t<i ;“«!* » a faTolirta “““ 

tobi ind«trurtibli! by fire, to r»ut acid*, and, by fiiaion *itli nikili, to form » 
miitpareut glaiB. tn Matniar, ihi bimboaJ ^ trained «■« miU a«li», and 
S^y Wr Mmmed liia Olltva of tlif mould. a« for foott to pilali- 
cuins, and tflt w firt or lii Imndrod nipeei a Kt 

KAlilBOO HABIT. A Chinas* eontnransf, by ^llicb l ^tion who cannot 
*Tijm may eatilv keep bimsclf abovo water. Four pieres of bamboo, about A 
lengfli, liieced horiiDUtaily. and at rigbl angUs, ift 
tied firmW « tV fmif carnets, tbs opcnmg bUDO just ittflifiEnt tho 

\ n N AS. .\ tiamt airen to * certaiu, deacriptiall of silk handls^ 
rticQ mi^nfoeb:red in th* Ewt Indies, Ore paUi-me of wWcll gjmarillEy consist 
of Munrn or ciroallix eptHe, TmiFuslv luiansed upoti ft red, l^e, ^ 
jrrnund. An Emilftlion of tbe» hftnifcerthtoCi upoO cotton, pi^i^d by fim 
fin* calico of a brillbml Turkey red, fti.d after disob^smg iba jSolour ftom 
lliaslparts wiilch, in tht pnlteti], BN irbil*, by moats of Efliiul chlonn^ otw 
fimni LTeonsidcrjihla btineb of the eoHiIdIi mnnufftflurfl of tlld conntry, and W 
^rtanl article for eipotifttion, A eorrool ftioouol of pn*™ wdl V 
fonmlin ihc foUnwinE deceription of the mm banditnta gi^tty, m tba liirk«y 
S ™ ^ -hn nblftincd a patent 

for tba ptnecas. I'bair m.w errangcmiml of ihctAyt^tatiej^a^^ 
d^aJtig &tUervv WAS cnmplutaJ in IfllHj under lha djTKBon ni Mr. G. 
lUiLrcr. sen. ^laaer cf the works. It eonsjsu of irttccu of iW engine^ 
bmittftdl, MUStmeted. placed b mbdjeisiiins of foim; tbe fpftcet botwaen CPcH 
IS) sarrine *s pJUSBftjM to admit tile wurkmen readny to tV back of ibe pran. 
Ibeb auliviaV^pl« ^ i Vn« dm Inlal icnglb of the wbola appi* 
laliLS la 100 foeL To eceb prosi U fttlacbcd 1 pmr of pBltcrtl ^ 1®*^ 
as they are cuUedl fa wbiei »U tbufto plirta ol ibe dMlgn wluch are to be Uflufa 
are cut awnj, h as fa form iMcaaei in tV plutei. One of ti™ pl^s is at- 
iftcVa to ibenppcT Mock of lha pten wycL block tunis on a kind 
Jofat, so u to OTpIy ciMtly to til* under plate. The Vtcr test nn tb* sdl OC 
moAble nan ptWfti wlien this la fmeed np, the two pmtams cli^ C» 

iracb other with the greatest nUaty, by pdds pim at the earners filfad with tha 
U^ort care, -nm pwcf which iinpeli dlli ireAt i^drmtatlS renga. ii plaLld 
in 1 Scliftrate aport^nt, cnlii.'il tbe mnchmeiy ITsii machtntry 'uHUisti 

of iwo'c^llttdenit^a peculiar couatroetiun, Mlied llic prune tvlinaeri Vrlfig 
ver? ftoeuiattly fitted fa tbanS* , To Cteh of tire* =i»'»'£ 
n^limpl, worked by a stefflU engnte, are corseted, -n* piston 
lfl-ir*r%lin^r is 8 facbea in diamelef. imd ul^cd eW tV fap with a Wcl^t 
toS U can riw tfaouf i a ,pace of 2 fact T^o p^l^ of ibc Otbar eTlmijer 
II imlv 1 iwch Sn duuMti-fp atid U. likCTIK, & tipflS, njid ton aW tta 

1 - 1 . "^I,. H mrir^ flif TmL Th® bcUlg ftJt tHtfcr lira'cst pwiiiti Walfr ia ItH 

iecl^bv th^forcES-pWfflP* into lie prim* cyLnders, untQ tba piilone bive 

ht wbich Itara they ere ««dT for W 0 , 1 ^ th* 
Mnstbltic dischftT^preiKi f llm wafat-prcsiuro ^PEconv^d fmin ne^part- 
mafafa lie fttbenSreugb strong copper fabes of imall cabhre passing ^eati^ 
lie ftnnr Two rldrca ar* attaebcii tio each prtsS) nnC op«“i^ * cummiinuiiitian 
£ WE^ lEr C Fine cylinder and tbi F"- 
htwres. the .null pnnte cylmdar and tie 

sfainiv to lift tlm ttndet blrjck of the pres* into ennfaet with lie upper block . 
if fac tr«iul. t^ei« ‘h® eompressioa to die ^hli. A third 
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ti atl^kcd ki tbe {at the puipq« (rf diachmglng iIle rater iti 
cylimer, when ine prer* is (d Iw feloari in r>ftler to reroues ar draw tfanineh 
the cltrth. FrOT twEire to lourtccTl pl««t3 >jf clutk pevWluly dyed TjirMr 
wd. we ftietchiil over each (rthet ns panJJd w pouihle, hr a pwtU-tilw 
machine, pjeee pw^cl Wen we tter rotlllil raoiid a. roodEH cvUndff. or 
drum, which a ^ plwed W ifae IimIi of the pm*. A tHjrtinn of the funr 
layen of ^th, to tlie onm of the plaun, u nnt drawn tlirouch 
l^neen them, by hoohi ottaehed to the two cumen of the woh, On omiilh.r 
the »nl™ connected with the 8-ineh prime cjlindm, the rrater enten Uil > 
peiO eylmder, end blMWitlw lifts iU lower block, » u to apply llic under 
plate witL t]ic (doth does to the upper oatt ThU VaJer is thea abut, Hinl the 
^er IB openciL The peMttre of fi torn in the l-jBfh prime eylllider ia Itow 
iMn^t to bear on the piiton of the pre**, whkh is B ijither dlttiaeter. The 
^ertire Ance here, thciwfoca, will be 5 torn Se 8=330 tom, (a eoiiiprcm Uie 
clulh briween the plwet. The neit firp is to adiuil the bieJichinB nrliechari!- 
iaBhquor (jwitenua chJernw. obtain^ hr widing sulpburih acid to the mbiti^ 
of Chlonde of bme) to the doth. This liquor ii etmuiined in a timrc ditam In 
MI udjointiu. hntiBe, from whieh it is nn il pleuute into imall laaif ciitcmi at- 



mernme cjdern the liqwr n aiiowed tolow on to themrCtrt o^f the upper nlWe. 
a^ perei^g thro^ th^ rftj,e doth whidi lie nuder the parti 

of ^ pattern, i± extracts the Tyhey red dye. The liquor ii finojjy «n„Tfd 

Imj pnesed throng^ water a admitted in a aimiler maimer to Wash awav the 

!K!”rr *f prfJWliF. the noaine of the 4ire 

ducked wonld heemne rptted. 11 ,0 pasaege of lire disehwHc liquor, aa^ 

m/hi^ » ™unafly dded by * poeumatio apparlft,*, or blowing 

mwhme, ciHuiiang ofukigc muometer, from which air, Jmlriacleil to a modfraif 
pieaaiire, it ^wed to isue and act in the dfreeljoa of the liquid in the folda Ut 
M own^nol irrlatof the dritnmcocfc, lire Workmoi, can en*ur,, the Mi'S 

whole eirarMU'ima in the mper 
When tlm ilcE^d iw gooda la preiainx, ilia dr appantoi U much em- 

for eompletiijg the di-wchamug proceie, m the iirat pps^ i* Miffideiit to 
Ac o*« ihrtE workmeti to |ml the renmining l^tc^ j„bu« i„ 
ttan. ^e Judatgrr prcNteeds How fhrtn prtas to pre**, admits the liauor tho 

« * ptnycr btcmiJ, by (he taoiatStai wL 

^r^r,-^ rii^toenth ptesiltu been liquofed, it ia time to otHn 
k A ^ Jii™, ^>1 Jhw Touime, about ten mumtoi a™ employed t that ie. 
h^ftthielh {I6 5< 14) aw dischaigcd in ten mioutee. 'rfo wholTd^i! 
a^ively djwwn forwarrl to be tniatod in the above methoi When tlm 
ckih from the pom, it is pnnad betweeD two roilcw in froDt. from 

which 11 falli into a ttOTgh of water placed bdnw. It is £na!)> earned off to 

Oio red if coj^derahly hepehtoned. By the shore uraiiscmant of 

eonrrrtiifLito ban.kmua hi 
V ^ of four worimea. The Mlawhig anetaTinif 

MfliSiU AU clffTBiiob af one of thv d !■ Hit um ^ ^ 
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■xftei ecirfnpaiiilfliK with aacb odiE^r j r r TvH^n, ivludb pull 

tbJiMjgitr lb# diiKlLu^^ dutlip fnmi wLftili It DiIIa mlii Lha water trMi^h; t slop¬ 
py fur fining tht ttDu^k ^IQi water ; t$t wuato toliea fur Wflt«: and liquor. 
Tile patter^ nr wlijcL ars put into th» presaea to determine llin wbile 

ngunt$ an tlie dotla, an Iikaie or leadp m tke foDowing way: A tndlk fhilllfi Df 





^li tkiiJc^ -witk tuirtieij^ Jbnniii^ a troagk taiher larger 

^ pattertii ia n*?d u tko grtrund wort^ Jnto tliia tmu^b k 
PV* , plater a^ ithnlj Kimred by Kiewm pcwaiii^ from below^ To tin 

plate, tljttMirdef, of tL piece JfX^ kriii W^cb nor^ the 
wbok oulor aor^. of fbr tnmv are inldmd i tkiw a *trang tmngli k funned, 
iDtli The u^hl trarder pre* etrangtli fo die lead plate, and 

«rvcB tD ro^E liqiw- A tbiEi abcct of kfla a now laid on die tbkk plate 

Of lea^ la Boldetm to it mtiiid ibe Both iheeEa nnut be □tide 

■lOOoLla bcfiffTlmnd, by banunering tkem oo m ifflOtfth fLoac tablci tnd tbm 
nn^mg WEu with a plane, Tko lurHicv of the thin ibect (now ottAcImd) ia 
to ^ CorDeed ^tb diawme paper paited down ™n 14 and upon Uua tbe 
^ drawru I± la DOW ready for the cutter, wlldv in the fiiat place, 

- jtJ ^ ^ P»««™ wWuh un to bn loft 

... * wen proccndi with the little |»li tiaed gEnenlljby bli>cit Cllllar^, * 

w IS ^are fitted to th^a dMcfml ctllr¥aliira« of tfaa pattern, and enta perpcfi- 
I'A-j iaeofe. Tlkfr piecn thiu detached are caaily 

uftM 4^ and th^ the channtla are formed whkh dmign tin whito fienrra on 
bottom of the chumalt h auffident uumber of imali 
pertmticmi are mode dmmgb thu ibfokir iliBet pr ieBd, n that the duchargmff 
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liqitor may hAve free En^esj aud rgti^s^. Ttiua ofw pljii« ia diaUlkcd, froitt whfeh 
aaa impreedan u la be hj meisni of priDlEre' ink, m the paper tkOiied db 

Msothet plilCe; the latpEn^on ia token in Uitf bydiDoUi-tic pttm~ foch pair of 
plhieji cniiitltntis* ft *et, whwh nmy be pat mUi the peuee^ and ramaved at 
plea&LirE. 

BARILLA A aubtai]« unponed, lu canndenbb from SpMnn 

uid rxtenuvely iiwii in idap-waria, plaet^^rurka^ and vorbui other chemtenl 
iiTts. It u QhLftUL^d hy the fiidhfrE^aa of tbc iHi8itr.lii. Moi^ a mATiDc plom, 
wbich SB coltiriitijd witb grpt oitt la lIid neJghbtilirhnid of Alicont and 
llu^rnft} ^it of Alirant ii leiieraJiy tilt caiMt reu^mni Aa inferiar ipectet 
of fSariUa u did manufuriiurd in aiftoy parti of Xartii Britajjs, from the aal^oEa 
of UnoiirEy, or tOElimon iro-^raiikj and fo^i sEkch jm iniportont Itrticle of 
tomujiirce, thfti it ii imd Lord I^lac Dandd, of the Idei^ rediiei 10^000/. Ji 
yttr fram hia help Biuira oiano, whkh bli nnceiton loakcd upon u ttfiio vdua 
whatfiTer, The rulbniri^ nttount of tijo womufacturc " li# lAv /arm. of Strmdt 
«tt //niTftd' possezaed in Uiek by Mro. Ajmo CampbrU, b laLeu fmm Uib Train- 
Bcdonj of tlwf Hlgblond Society cf ScotlAUcL ” L 'Fht trnre meat off die rodi 
with a common hooltp aimiliT Eo tlloM used fur rtapeog, bul itrongEir, and hfltinc n 
rougher tl b Ebon lundad ott & deaii spreading ground, and if any mnd 

or mud adhere lo tlic Weed,, it b conilully WEibod heforo landillg, Tbo ware 
<jr weed, b thca uprfftd out evtJy dir day, «tjd made mta imaO cockj at night' 
and wh^n it U foand to be pr-m' iij, it U niiult iiilo Iflreer ewcki nad leli to 
heat for els or eight dtyij afifT wllich, a diy daf, with a good htrepe of wind, ii 
ielral^ for bora mg if; wldcb opemtiuTl ia pcifai;meil m kifai, coHiEmnted TUTOirUy 
ormiddJe-BEExd jituna^tJie uubida being co^ifred with turfs tbeJengtb ofeio]j\ila 
bfmm lA to IB iict; breadth, 2^ feel; and hjdgbt, 2 tbcL ilie prncesa of 
^ing Ii fti f^lowa:—A fnuOl btuidJi! of atraw, oe beiuher, b mv dre; tlic 
part of the Warr ia pbcj^ orer thii, and gmJaollv Eldibd until th^f ftomej 
bcirouie general through the tila; then the wuro to be £nnit U thrown in, litiJa 
by lade, tai liiB whole im reduced m «ghciL Ji; howererp ix bepperu tliit the 
day ifl too CBlm, or that the Wire u not ecdlicLently dfr, jq the flahet cool 
L 1 crartfl, the lilaliufikizhirer ttupa burtiing imy more untJ] ha 

rokei fttl the Eshis cut of the kOn ■ lu, thru coqimtmcea hundim and cm 

cu m tim wftt imtfl the wbob h thoroughly burnt, ITie^ proceit b [he 
rftfcang ur wwbmg uT the oAhw with an tmn with o wccdep liEndJe, omtlc for 
ihejsu^tft, smtJ the whde b Immglit tota a Tilrificd : the ntEia b ifttr- 

'“lU ftn™ “‘li' it i» ttadf ftr ^Epincnt. 

BARipL A dmiTtfcd hy Sir H. Darj, in fhf eHrtb Wlri, in 

Thwh It U camlitnei] Witb D^gm, tLoi wtlrttlatina « meiallis Dliiilfi, 'J Iil. M. 
loirme U I]»>d« of Dbl^ig it: tlJle jju« LaijtM, niiAe it into a paiu- Triih 
ttmler. mi nlux it on ft pUfe of pTlilinii, Form n ejiritv m tlic midSc of Ule 
^tra^ondm If di^ a glub^r ofmurtmj. Touch the ^oiiule Mih Ote ueinw 

'^'V, >^t 

^.n Si? "T “ Inji cliort diuc, cn aninlgmi) will ha formci 

^a.i^ rf ^ Thu ouuilgiim muri be mttz^sd mlo a 

K!™£^t t pud ilu! rod moit ibcn ba 

Iw/mwcallr aealLHl; hrMtang applied to tbe recdividend iu-irliieh tbc amakau 
b^ Ute mercui^i- will dui;| oner, lisarag tile Uriutn, irhicb ii of a dlirkOTsv 
Mid of a luatTC uJl cinr to CMC inm. Dr. Clarke aanert,, that bn obtl^Ed 
by enuNiJig pure haryt*)* to tbe Oaiiio of Ibe uac-bydnmni blow-oids 
^ •usc^fd in ^ cspcrimeut, and it ia giiierally belSved 
^e Doctor Waa mutaken, anil that tilC clobulci wlikli he furmef) 
tiwir IttBtiB aod polisb iji the At^oo ih* eatil, luidcrgniie ^ 

B.t UK. Ifl Ilotim>V the ooler »kiu re eomiog of tttL lie insTcdiMiia 

Sj'irs: STS 

mu ia l;(Ue.a. Hj bvl rf iliw 
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ttmibeET^ trcc^ KiA m OLuluite, n apEwik-i clqth u nm^-v froin tbn bark af tke 
ppcr mulbftny tree, uf the W^il-fruit treCi jind of tbe Ei>cu4i-mil tree. 

klAFLK_LR'S MlLLs A limple ani^ iiigeiaIotl» Lydmtatic mBchine, InvonbiEl 
more than b itgo. by Ur. Barker, fermjiig one of the muat iimple 

wolEX tiuiu EVET cn&btmrtea llhm b^n rerely introdlicediJi ]3ntc(l0r, ulthtKI^Ii 
it boA h^ea wiLrniiy eiil>3gix£4 imd rennnmeiideii by ttiowt Vllteri the Aubjeet luf 
liyireiilicA. J ti die unncxtidctlgfiieLti^, wbieh \» ft prajiecliee ticw of tbs nuichloe* 


rE|freBeaCi a vertical dlb, moving on a pivot at ^ wlrioh waald bn heft mads 
of =iter|, ti[ii:l tQ niQ in A hroH ili'p lei into I bbK:k of atone. Ae at C j thia nxia 
powf freely through the lower mOl-Btonc d^. and ia tlten (^ed to the itpper 
itone e. To the am ji rIm fiird tile kfi^e imioBl tulw y, the upper perl of 
whiiih [i cxpanElGd imto the ibapc of a fttnnd or blaiu, fw receiTing the water 
from the mdl-couree or pipe f ; ol the lower pari o, thU tube baa elo coiji^ 
mini lontion witSi ib^ holiQW boritontal arnti A A* e^ch of irhleh hm nu 
opeitihg ufot it* eirtremity uu one tidei atop^obta for 

Tfffulaflng the diidiaiir®^ that the rertkal tnbe thftll dwayi be kept fiiil of 
WEfter, in tmhr that the tthfiwt fiirce ipaj ho uhtaindh as a LaCeflll prcaaoro wdl 
be eaerted in nH dlreeikn* in the harijEontal iftiirt, nrnporticfnaiE la tbe ^itude 
of the eolumn. Now thU presmre bdng rtJlniiVH?d from the space forming the 
BJE?a of the apeTCnre of tlio luin^ hf the water bei^ dlowed to katle tlirijt^h 
It, there Will Ml etteai nf pressure ob like nppnaltfi Stds of the arm, in whieh 
thrrr h bO preifiire ecjoal to tlie fiFrea With whiA kho water Would epoul from 
the apeitorc, were the maohlno fijted, and the utat^r pcimiUni to pctii shrwigb 
k 111 the preceding fmu of Barker't mU. tlw linjrtb of the axia luiut alwa; - 













































Ill 


BAftLEY, 



S'* A from the aperture* at die oxtremidee 

h tie T' ^ ‘*™ intrudes at (he |™ uf tHST 

TLe prac^'^i^iS^^in^i^' ** 'P“^ "‘“f ^ ** ■!*«« H* we pteasE, 

SLt;Srl^C.£rriz “'f- 

rt«r urilS« open it ^ ^lliia wa ugt loa^eifend had but 

fwue (i praifitod in die amit anit*jrr-nrr^''''*j- ^"t centriftlial 

«nply, mci^bnl aOlliBL onA if j niMMlw, whvn 

pS|H?rimffnte Jiaie iLeb uij^em w ^rttnitre tttnj acnirnttk cendu^ftd 
““=•>«>•!< Olid ttinl fiTEsu ddrJ^N detenmuE thn coui^rati™ paven uf this 
Viiiten and prarficif^iflineets nnrai^** k? “E"^^ O'f theDretieil 
A. Euler Oua^lder il tji ^ iP a^^ECL Ii, EuleTf J. Bcnpcpul[i, and 

tbe Ahbii I^ut ““>1 po^eiMof ad hjdrtudlo moebmet mTl " 

Mr n^hu^wfed a ^«i the .hole «,prriur to it, 

I" wbicb are bl£»(t lltB pknli ^noti "1^“'**’ “toltm I 

™«di!m=llth^ ^In^tiwrtrtber'^^'’Jjf “UBlIy gently 

ARI,EV. a treiTtne™ kind of g^i„. ,Heflr ,i«d fei ,hi, ,^,0 
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prepanitliHl o/ msAt, for wllith K* The k klu QKd in Istod 

and lOiiiH. Whiiicey, guid and i-thcir inmi^ bib diitiilinl from it, Tlie barley- 

X oi tlie ihnp* k mcicly lUgar bm&d in bnlay-VlltsT tn n canEu^cncy lhal 
alUe it tn lohdify m the ndd hI&I£ , it» p«Jred upaii a hIodc ilabp finotlLted 
with of qlpondip mUcd <3llt into littfc cj'lindcffts (ind lwi*(ed- 

BARM, or Yeabt, u ■ fiihfllance wliiEb «maj1ltel HTlder the farm of a finLb^ 
mm ot ™djilp frcnn aD tho juim onU mftiHinni whizh the 

Tintnu fermiratalicMi, It k conimjmly pwiErcil frotn tha hm mKfufkctoriap 
and it hencfl tuDffli the bonn of b*Er, ]f left to lUelf for some dayi, in a daw 
teaselt at a trinpc^oturs of &nm 55” to h k dwMnpOTed, and iindcrgOiH 
the ntttrid fEnnentatian. To prefent thk dBcompMitienr it it the pnamm^ m 
Parii, to erftjlrtTate il to fl folid form, in whicll itale it k idd lindrt thn namo 
of which urtidei bawsrcTp cooipkes not only yeait* hut die bottoma 

□f die in the wnrfcingAnfl Md atim^aakl. Thij k purcbjiMd by the ynaat 
merebanEB^ the beer drnhied from, it through «ck% and the rriUMuder of the 
beer waahed ont by putting tbe socka ID A rtmm of waler; the roUd nmlteT 
left in llifl lacti k'lhen dried in tlin open ah-, 'iliu tnie yeaai* or birlJi oT tbe 
boer^ U liko dried for «se in the Earn? manneff 01 the baten in Fnria f^fer i t in 
a mild sftatE. Dtt Unim ought to he yelJoW^ bfowuuhn girf kh white, by nn 
tneiuu black « bitter. It shonld nut yield to presstiro by the fingm, and he 
HTunlJy dry throogbout, io aa to hrt^flk With a Emcreth furface. When diiaalvrdl 
in hot water, and A lew drop# of the aolntiDa Me ponred bitn boiling WOtijr, 
they shoiiM Immedmtcly me to ihe mdan. 3« BEEa+ And Biun. 

BAfiDMETEK An inatmmctlt by which the pt^ur# pr elaatcity of Ul* 
ilr ii iticerUinEA It cankrta ewiilltiaUy of a ghm tnbe, not leea than 34 inchea 
m leoffth, do«ed at one end. The tohe it Cinupktdy filled with mercury, and 
then invertod in a cup nr bol of ihe aanus tncEiA By totertitig the tube* a 
pordoo of tile niei™y will M ont^ Lul a column Taiying in he%ht ft™ 2S to 
31 inchirt fthm the iffrfcM nf the metal will itSl] remain, and which, tong 
jupportod by the pretsufa of the air, will be an indienthm of >ta amnnnt at tlje 
dlueH The bonjmeCer has iuemned a ruiely of fonnap the eonatniction of tho 
miPit importont of whkh we ahall ceJeoronr to oipUxD; hul WE dEcm ft IlCirrt- 
paryp nrerlonsJj, to cntw a little more mmntol^ into the natnre mnl operolun] of 
that form of the imtTUmEut lu which WB hare juit refeirwi This common hans- 
meUrr was the difCOTeiy {Cat ft »n fimrrclv bc caRed an mVMElOD) of TaFrioelli, 
a dlKfpVa nf the cclebnllal GtOil™ It »* fi-™ thk draimatance, ftequ^dy 
called the Torricelliali ridw; and ibo roniona apue abore the BurfaCfi ihn 
mercnTT in the tube, k called the 'fnnic^iian riumuni. In the coniPTirtinn of 
the hanjmetor, dio prioap^ oMect to ho ntUultod k m perfect ¥*£00111 m the 
upper part of the tube. To edUt thk, we mnit flr*t make the toha pciffcctly 
free from mui^cnre hy Cipoaing ft graduidiy to the heat of a chiittihll fire. The 
tobe muit hft¥e abort rnfficiEofty laige to rtflder the cspiUary aLtracbCin 

m*m#jble. Hie memtiiy empJnycd to m the tube must be Tendcrtd aa pure 
aa pouMc, by pmsiiug ft throng the poiva of ohamnn leather, and afUirwanla 
.. rrr . gmnll partion of the purified merciny may now be jiut 

aaJly ap] - ^ - ■ ’ - - * - 


dktilling it. 
tube, and tiMt gmdtti 


iuimr, u™ fr_^-v to stf tin the merciuT bml^ Anotber portion 

movVbEo be added, and boiJed in a Bhuitar numner; aiid thk pimSM contiflibed 
tfll the tube U eamphKelr By th™ teewi*. the ^iry .taelf wdl be 

imreEd (if WT it "mj h#™ -aiuirea. -ud the «r ittiieh l* the ».d« 

o^f ^lube Tfill mIw b« cffeehudly cspeHcd. ]f th* tube ISe now uiTfttcd intA 
« cup ur other veiKl of merenO', the herumeter. « Cw ee !te » 

cDMLmed. wm be cn^plete. In the niociied eat. o e Tcpr^nle the 
tube im cried » ita Clip. The weicurt hH suhalded.lo tluf poipl ^d^e 
ne*t obhtcE is, to Mcettnm tbe jjraeuc of lie nraliiinll ft™ e to f. t or 

thi. pun^ a ecjile «t ii einehcd to the biirumet^ nw tas. Id l^e 

ordf^ uM«f thiiiiutnio»enlii»ai»«!heT-da», ihe ri*e ftad fuil of the fflerci^ 

«]^cic«d* - tMS« of 3 ihch«. the Ecight 0 / the «lunm wyinK inti 
the ■tniasphotk pirwfre &am 38 to SI meh^ If, ^ 

4 iuchee lone: carefully gredualed to leuilw of bb ui=hj be iltiwhrf at tiw ^ight 
that Mcorili with tlie numher of incha we hurt meptioinid, it wilt be itifficieut la 
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detiLrmbt tiif! oidiziiify ehmiget af Tb&eip^ JV. L 

haweTW. one rSrcimutance to urtkicli it i nmsfijy to jrtwnii^ m 
measuring (be lltfJgllt df Iht mmuiul cotomn, it wiJf bo Ircn- 
tliat ^ ihtf rDbamii/e fulli, il irKU nw iho LatbI of t>W 

fliiLd id die cifterti} Jiad CMjtfflHwiafli* wlirtl diceohtmn tiic»* it will 
dipreEB ihe JeTel of Lhe ciBteiTj^ Oli thu ucdliElt, tiae |niiil of 

iJje Bdaio u perpetBuUj dmngiDj^ iu pwidoo, eqil dmequendi^tKi! 
noiTilMrn oa the icAle ccnnutiodicmie llw tmediittaQH haCTefsxi tba 
suf^ of the dlfrcary ill the di^pnond that of the 4U}ip«Hcd tsflumo. 

To ndiiote ihh idcEiiiTEnieilce, tba hdriioatoi Hcticiniti tnA of thd 
Clip li naoiie caRiiddniblj greoter tlion a Hbfl ioctiao of the tubp^ 
ly lUccilii of vhicli 1 £DCLn'ilcnh]o IklL in the tube ]BwIdcc& hut aa 
iDcanjidt'rayo altoradon m. die JeTcl of dj<> add m thr oip. Far 
tuimple, if til* diimiatcr of ibc tube be ^ of ou inei, ftod Lbit of iJie 
nip He 1 iijchpT, the inpcEtTve %in ba ^ to 4, or ^ I to 
H ; llEDea a ML of 1 Inoli ia tlio tabs Vtll cuuc ^ mu of -L of ilr 
ificb iu the cup. In oRbuaiy oblciTatkiUf tbii degrea idf aceij:- 
lacy Toulil be nifficieiit j bat ia the nicar opemtioai of Hdence, a 
greater degree uf prrasifln if issdanliiilt licfcice diFeTfbt «mtn- 
Taficri nore beeii CiapEoiml far the nurpoie of oicerMnin^ morv 
imeflj the ditfLnruce of lovelt The tooft genersl mode uf 
cffixrtmg Ehii direct li to paokc tbe battrro of iKe dftcfti aioriiblo. 

BO aft to he EUfted or dcpni^ed Uy moouB of a knoir * Ad iTorr 
mto d Ujay br Ottach&d to the top of tbr cim, oud wliie3l bainp 
flneJjpomtcJ at tlw Igwer end, vrill lervo to mdicalM a a^ed IcdeL 
Hrihni an phMTFfctkm ii mode witb the Ummeter, the ai^rew f ta 
toTaed LtdtU the lurEicu kbrougbi exdatl v to ciimcide wdb the pouit of the ia4ti, by 
TE2smg_ 0t drpresudg the bottom iceonluig aft the mfriken woe below or nbova that 
jkuuL By Uiit the HiJcface of Ihc mertun^ alwaya ataoda at tike ume IsrcL 

otLil heiiM the diiriHLonB on tbi loje u 6 will reTireieTtl ibe artiml cboiigei in lIid 
hir^t, t nf die harojaeUiE aoIiiiDn. HarW attaitad a nidbca of fiaioE the mitial 

.liJnsdi. aaiBuu ofiMdiiig affiu indj'«- 
TS** mpjSwd lb* B=*]B 

_ ■ I j ™ fti;cunitrfLnrti|k*riEnci]tal 

j!!jUhr f til dmi« r«b of llMtttf trntS^li. huu- 

nlihicFi iVu. ^ m iiiicTiMcll]]* to lL» initnunein, in emdox' to 

Ob^ tU #tt=ue of colnmil. The ttiniil jodJ*, Imwever, of obiniuiiijr 

tlicfc im^et BU^r^diu of ai« fiCEOe, k hy nuauft of a Trrtikr^ ox vmoit gri^ 

'5™'*'® ■>>' "t mbETWie, Dll 

t]>«4iirid^KiUe o.f tt^lMiromEtrr. Vlu prim^le uf Oie Vci^ 


-d 1 ---- - “•= piJUlzl|f|C Ul LOE rcT- 

mer will be i«d by rorennee to the A^xomunbyine cJimvitu;- 
ire«cat a portion of the scale ^vidcd inlo tentlu vf 


Lit a.b xEprescat. 


reprwet ^ 

an lecb i let erf lie tbe ijiditig seelc, or Teii^^ EqmQ in 

prind|»«l Kila, Lttl SlvMcd 

iiiiii only 10 eqiiid P^I i-toni thia emiigenieni, it will l*i 

«<*» eToryditt^n «1 tl« homier wilTlia the tenth Vt 

iiuni^dii of an and, enhsEoucntlj', eriiy div1£mi on 
«lr ^ler aue«^ by tide biWredth of an id*k erepy 
mviilDii dD tlia FTtiMUpal senle. SoppoM tbe ajrnijtr pUnj, 
41 in Ibe di^iu, Id Ibal lla upper Hge rf may be L.,|It 
cicn with the mrEkcc m of the tiirrctny ui the tube. If Ve 
ciiUTicnB dt« princidBl ectle, tve ahall pereyh e tliat fie mri- 
^ Ituirfi MUMwEMit l%hix tfaim 30 inebe. ojni 4 tentb^- 
ir tee now Idoh at the rcniier, ve ikaU lind llut the Jivi- 
«£8 i 1 un tte iBr&ei, emdcidea with a paitiimUi Siriel™ on 
thi Kdlo. Now, U we hiTe lecn that eitli diriiiiui on tbe 
U ^ bmaredih df inch pmtar Ibiin one diriiion 

S Sr "Pi^e ftom 20 up m tbe wUi 

nf the uie««ry, k 4 tetilha acif 4 hundred djof ^ S 
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and caniefliiffJill/, iiie tmfi dtStudc pf iha cflluma 
u 29 ilictefl, 44 honilredthi lu mwng fiimitr. 
caliildfTiAile pradaian iniirt Iw emploTeJ. la niMiting 
JU upper tdg3 m tftngfint to tbe rtmrrt* auriisefr of iM 
n^urEiuyxQi the tub*-, ui4, conipquientlTj lUt accursfiy 
wiU itin dapend upWl the ikilfnl manipul^n of 
tliE obsKnrer. To obviate ihre, anil render tbo bnriH 

lelf-regulatuifi Mi. Clirwti^ to 

the LanJon M«h>niaf lostittUiott, luu lavelitod 

and eonitructed a barametfl, tn whiebt by tomM 
of a Dout, the vernier if eet et ila proper 

bv the lisiitfi ” ^ *“ 

The aimexed ibetoh will *1hiw in witit “e 
imprnrem^at amiiiti. Here <l J e rcpwaenli ft 
cl^i hliroim-lrr tube ibout 35 rochet toPf, cSClO- 
^ of Ibe Mit »C. U i» «3«t '“s <'«“ iiqM.Tter 
of All inch dieinater inriilft, ftnd cwlarjEid »J the 
lop 0 ID ftbiurt hichee. On the nufnue of the 
meicun'i tbown by the abodin^p TOftte ■ ftirofl pAM 
hjill, nr floe! d, eapportlll^ n slender ileel wmi, de 
with iti ettiwlied reniiw/. TCft wii»l*iae5 b»«^rPa.> 
ihriHiEh a etildo bole in til* projecHon o to teep rl 
dote to the Bcd* of inchet d i. la etbef reapeejap 
the atide and eernicr Me aimilfti to tlinse of tlie 
comiwm barometer. The np^ ptn* of Uw 
IftToed Ulhe being Tacuonaj the niEiEufJ' *• 

Tested from daoelldbig by the pK^e of the 
almoapbcre an the aanfaee M d; ond bi the pr^ 
eure hierEaiea. it wUI fmcB down ill* m^rnirr to 
the CATt c h of tlie tobcp ftnd. conaemiHilly, e^ 
it to liK in the l(^ « ft. Aa the awf^ At d hdK 
the fiiHit eittiying the leinier faUt with ih and thus 
thi edae of the eeroler being otwan kept at ft 
giTTtt ■diatBHfit' firnm ihe mrfa** nf tbe meraiuyii 
wiJJ mdicattf the pfecia# amCHlut of MT dumge* 

Btat miiv occur in fitmcMpbiaic piEs^urt- 

In order lo mctcftie iHo ptenl of iii* b*Ti^ 
metric chAf^^u, a ffontmaiv^ ^winelMBEft aoopiH^ 
oOkd clir dfncrtlfll haramthfTp *Ilicb urtpreaented 
in /w. 4, t c rf the Smsa tuba bent at- C, tha 
flliinuk of wbUb b Ifil tlum 23 iMbmi hcot* cb 
iudiidEi tilt whob hanicifark 
form, wlliSo O f la Ow raa^ it w^d linra WM 
tlw? whole of the uiW TErttftL ^om it iv tMm- 
feat, that ^ dfcraasiog^ ilia augla at c, tt ai tn 
hrintf b c dCAm the hornEKljtJLl pcwltiofifi wo cifl 
make its 3 fl:oparUonAle krtglh to ^ e ■■ Eremt aa wo 
pSenst SiiwptiK mdsned ihni ^ Iinigttli 

shall be tbjte ttmea ^ ^ 

liK fall nf 1 inch In « c wouH e^raJant 
to a fiao or fall of 2? iiHihe# in A t Thf 
howEver, of obiKfrTiEip the pweiso hei^bi of ihc 
iBEr^Ty in thil arrangemeiit, moTt thaB cunnlfl^ 
ba] attCEB llio adnmtagy rmpLilting from ttifl Baletlllw 
range, and thii fenni is, iherelimr, erldoni aiiopted. 

The wheel bannnater li tronthcr eontfivaiiDe for 
...ptinL-n p the Kftle, and rendering minute changes 
more eaSlv ebsweed. Thitl, which i* the roOltoon 

dnniestic biiriiiaeler, 1* remtsented in to whi^ 

d ft n the lopsci leg, aft the Juftter, in which the 


rtj.f. 
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dii!^ErTim]« tlae ufcEuiuy chHngiEi of almdnllEiii;^ (uciBlie- ii^ 

bflWrftr, one oirmimdliUica uo which It la neceuoi^ io sitteDd, m 
ihc hwght of (.he mctcutial coliunn. It wiH Irf sMn, 
ihmX u tho colunm/c fii]1^ it wHI nocoiaArily nLifl the ]erel of Hit 
f|i]ii3 in LhocL«(£:m; aitd euntnkriwiBe^ wh^n th<e eduMa riseij it wffl 
dcpresi the lu rd of th i? cUteTlL On tbii iiccaunt, Ae jutul pnint of 
the Knle u jierpeliially chan^griip iu podliotEi^ oii^ ECHlM^^eIltlv, ttw 
numheia oil Klk cdflnatibdJuie the iTDt itirtiiiice hebre^ the 
flurEkce o-fthe mBsxuiy in Hit G Istem and (hat of the ILlppartcd colnmn. 

To ehiriate thii incimTeiiiHnoet die inmxontiil Kecbny area of the 
cup u mode Mnitdiltahly' peeler then K lile Kctiim cf the tubev 
by tneruu of vhkh a eonuderoMfi loJl iq the tube pmcEnce^ hiit m 
inCiSDRldr^le aJtemJaQn in die IfiTnl of the fluid in the cup. Far 
example, if the clcnractcr of the mhe be i of on inch, and that of the 
ci]p he 2 inehfiit (ha ireiJtETEltB ueaa wlU he ni ^ to 4^ or na 1 to 
; ^leJ^Ca a Ml nf 1 inch in the tube wilt cause a rile of i of an 
lEiEti in the cup. ftk oriiiluuj oiKerrariani, thii degree m eccu* 

TWej would he niKcient; but Lci the nicar openilici4iH of iolcnce^ a 
gTcelcr depi^ of pbcdiiin] ie Bssantin] | heure di^reiii oontri' 

TWtC&i liATe been employed for the purpoae mf imeettaining more 
emdlj (lie diffiriTdcB af l^elOr Thi; mnsl poetld mode of 
eUccLitig this nijecl a to zuBke tha hottom of the ditcm mnrahlc, 

MO u to hr ruHd nr idepr^kiad by meani of i Ktew C. An ivorf 
iudci d may he Mtoched tn the of the enp, and which being 
fj uely point^ at tlzc lower end, will perve to indif n fgk ^ fiK^d IcreL 
Before an pbicrTAtion ii mmle wftii th« hunmetcr, tht; acr$w r hi 

iLLTned iill-tll the BurSicg ii hrouglil rOactly to c din rSdn with tiiepuinlofthf iudn!t,hy 
raising or depressing the hoitom AcconiiDg oi the lurhiec woe helirw ur jihava tjiat 
poinL By thj| DicotlB, the JurOlce of tlur mercUE^" nlwai'i alandi at the sonic Ifprel,. 
and hrticp the diTigumi ou the scale A A w£tl lepreu^riL the bchLii chaqgtji hi tho 
height of the harcunctTic oolomiL ilavln^ attained a nie ihud of Hsinji the Suitj ol 
pnmlof the icnle^ tlwtiint t& bo ettoined (iimnuia of reading (4fita indicA^ 

tKiTjl irith the Utmost pl:¥ciiuiQ. In our description, mi haTosuppoacdi the vale 
diriu-B-d nilo tenths of atmudiii but thia is not snfudcnlly accurale for eap^'rltnehtol 
rceramln U wolLld therefure be necoiflatj la diride t*ch of ibcae IcntLa imo hqu' 
dfediua of on inch, ^d ndnp a small microioOpe Ic tho Inutrumim^ in Ortlnr ta 
imiani (lie wecioc height of (he calunili. The usual tnodci Iidwctct^ of obtoiuing 
lltesc MEUuJkr fubdirMoni of tJic acale, ia hy uLeous cjf a TrcrtiEf r, or ■mall g^^- 
duited plate, which il morahJe b}' A ocrew/er OthcTWTae. on 
the diddcd icdc of the huometer. Hie prmdpk of tlis tet- 
nirf will be seen b)' rvMieneo (& the BccompjitiyLng ^giuving. 

Let reptesant a poirtibn of tht «Jlle dirided kin tenlhs of 

sn -f let c d the sUding BCflle, or Y^rmexj ei^uol In 

Irnglh la ll dJvisimia qu the pckcipAl scale, hilt djridcd 
Eum only Ifl cqiM Fram ihis nmmuement, it wiE| he 

«en ttinl erary dinitoo on the veniicie will be the tenth part 
of IJ Efisths of on inch, or every diririon Is oniml [q U 
hundredth of an inch, and, conoemien tip, eretj ^riakn on 
(he TETukr exceeds, hj nne linn^dlh of nn kch, evtrr 
dhkkn an principal scale. Stlppcce the terULcr plec^ 
aa in the diopiAi^ m that its upper edge d may be exBclIv 
circTi with the surfn e of the memuTy in the tube, if mt 
examine the prinapl icqlo, me shall piMcelrc ibut tbe mr-r- 
^ty suuda Bomewhot \dghiX tiuu 23 indiM end 4 tenths 
iJ^e now_ Icmk at th? vemter, we shah Md thnt the djvi^ 

■Idta 1, on iu surface, comcidH with s partienkr divkion op 
the kbIc, Now, ns we hneA leiii thst Bacli dEeUion nn the 
TBmkr is ^B hundredth of on mi bgrcpter than cme diviricjn 
m the Kale, it fellows that the Sparc from 29 uu m the Ibve] 
of the naticury, is 4 tenths and 4 hundreilLk of an i,irh 
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BARQMETEItS, 


tod, CHosfquentljj thu trqe aJtitud& flf ikv ojEci^ 
ii 29 44 hiiiiiiriediihH. In ming TEraitrp 

cmuider^lc prMiaron mUlt be EinpWtfd m mnkmg 
ittupFer Bdee mtHngcnl ti 3 the mrved mifa^iT of the 
mprom in rtie hibf^andp wmSMuenl^j iu affimkcv 
will Itill depend upon thr tkhhA tninipuiiitifln of 
the ^jhtevvvr. To ohfiftle tka, hIh) Tender IIh^ bmxt- 
mBter Rlf-TesuliiLtiig. Sir. OiHrtie, StW^fcBjnr to 
She Londun Mcch*jiiM^ liMiimtiuiii, hu iDTvtiSe^ 
and MlistmcSrtl a haftHneler, ia whi^b, bj 
of .i ioah Ihe v^iar !■ met lu heigLC 

bv the timms W failing of the uwroiinf 

ihn nnniiiES ikEteli will thflW in Whrtt tk-c 
imptoTETnetil cmiiisti- Ilefe « c rfpre^enila b Jld^a 

dftBs bflJtniieler lu1» about ^ tnclira lungj eidli- 

mhe of tJie part A f. It in not Iehi than n qsinr^r^ 
of Oil inob diameter bistiict at 

top 0 lo ftboiit tvm Ehtfaea. On ibe amfiice of tbc 



tkrwffb 3 guide bnle lEi ika projeeiuin ^ to krep i± 
dose to tbe icale of mckea k r. la Otbrt respec^ 
ibE «?ide and rmhr btq limilar to thoaa of the 
eoniinan IwnHnetET. The npEwr port of the EJV 
lanfed tut^e beil^ racuoM, tke oirncursf m pra- 
Teotcd from dtfKEnditig the preiaiire^ Cif the 
DbQoapliEre on tbo auHboE it rf,- (md ia thepr^ 
tiire kicrtflJBHf It 'fiU force down tne murcaty la 
die part « * L*f tba and, conwiwnitl)^, cauM 

it U2^3m in the leg d Ajt the m^ce at d ^ 

liie flout carrying the ¥Ertii« fulla mtb it, and tkua 
tbe cd^ of ihc v^rmicr bdng nlwa}** kept at a 

givr-il diitance fmiT> the HITfaei! of iht 

wbi indi^ahi? the precise ommitii of any ctuiugiM 
tliat mny ckcut In etmoephOTO preMre. 

In ordEr lo rncrEuCr the cstrnt of Uia 
metiif rlifin^fj aeoutri^rejiM il WPTOetiinM adopted^ 
cafled tliedFagniiJil baromeltr, wbich h reprHent^ 
in Ila. 4. & r b the glaai tube bi'-ni Btrt, tk? 

alLitUcte nf wbtob ta loal than 3!8 Uiehea ; hcfiOfi c ^ 
lududBi Ihe wkulo huroTriPtriu rangE m the preetnl 
foraip while B e 11 the refige it w^ld bji« ttera 
the whrde iff the tube rerticelr Now it ia inaili^ 
feat, lliut hy dweuing the angln ml %a ms to 


fbflU he thre# times gn-ater tkan tf then erery 
rwe or fail of 1 inch m ff c would be iWalenE 
to a tlM or fiJl of 3 inchei in h £. The dlffioiaty, 
bowe^cr, or obsemug tke prteiie belgbl of the 
mercTUT in thia HnangCTiElIt, morn tbiLU c<mntEi> 
bolahC^ ibE ed.Tanl3rgB rttulling from die esitended 
Twti^ end this form la, tberefcirej eddoin adopted. 
'Hie wheel hmumet^ ia nrmthtrcontmiiiicB far 

cnlK^fi thE aealf. Hud rradEting mmutB cliungn 

more ea^f ohsWTEd- Thi^ which ia ihe ^mon 
doRHUC barnme twr^ ii tt^einiud in 5, m which 
^ & ti ibe Imgei Is^ P the iihortEr, in wbicb iko 




























BAROMETERS 
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cluuigH occur; far && tfas dia^etcir of iha 

b^b d Xki ibe m vst^ eoinpurHi wirii fh^ 

dimncirr cf dic Ctlbe at a aiiiiiJ] foJl m d wUI be 
equiTaJent tun coDlMcJubli! rise in due TElla 

IHb nirfflEE] at r r» jtlidis% and thereby 
■burton to ibat judEFimt die diiiance b^n-mi tbe twa 
mrlsjcca of tbo coluuil^ wbirt la tb^ (mt height was- 
taiurd hy otmiM^enc preauTCj, widunit imiibi V of- 
freting the lefd at d. Ate diei*E ii on ireq nil], 
floating on the aar&ca of the mrrrurj'^p and pird^ 
lupMTted bj mejuii nf a diraod fhiMmg ortr iho 
pmwyand canying i imall cnnntErpDTJe It W. On 
the ax^ of [ho puller, on imiti i la (hatennl, which 
tDaring with bYAlieljea the clrcumfenaure of die 
dneulor plate, on which 1 rain la dnorn^ to ftpre- 
»nt the rut Or bll in mehea; arnd hIm the termi 
/nnr, c^on^, rainj wlilch certain oltitiLdM have 
been hnprcptdj cunsidGred to itidkolc. In thii 
IJrratLgoment, it ii itldailfcit thol tm tile cotimin ia 
mpported by the ehr’i piwUTr □□ the iuHlacfl 
any diminuljon of that preaenre wOl came the mCT^ 
etny in the Inn^Er Je^ to fulh and thsit Itt tbe ihcrteT 
tn Tw, OiJ uiG other hand, if the itmmphcTk 

f jntaatB in^n^ the inifrcm fcilf rite in the 
oad fall iTi the ibarter, Tcff; but, m hefbrti 
oluenreii^ the chonj^ of larEt will be icoirely per- 
«ptihle in ttc fimner. gn ammnl nf the enlvg«d diftmeter of the inijier pwL 

be ^Wered the of the cIuiBgn ftiit EmitinillUj ecrurrioe 

in Ihe ■tmosphne. Now it wiU he endeilt. on nupretinn. lLhI la IhO Inl! e ii 
^^rled ty the h wiU pamka of iia motion. If the ptresuts 

^ ^ *" ** “ "rt“hed niy, It the mamrn fime.cottiniimicnte 

tta mg^Bto^juUey j, and th^h tl, te the indei, which wiU, omwquetitlv. 
taoee ^<11 iKe right towordi the Irfl of the giadnAted eimle. OtTSB other 
hMd, jf the nQ^plieTig prunim degin^ami the Mif.«e at e wUl rise, and. with 
fte H^nu of the O^teipawe w fore* up the itm, Imll, and, hr Ihii meoni^ 
^ “ “ "PP?^ diTectiom There m twu Hurcte 

IHTO m thu uutniDlmt, that tender It hiferinr to the rimjdB eeitical bansneter 
Tbeie »», ^r peMure of the wm hnH on the «r&re of the niettuty, whirh 
n«emarily intteoBeE the height of the iIwHer rolumn. nod the fiic(iod of the 
puller. It tt unpoarihie eutmly to arniihilnle these oiuies of eftor. Mill 
fuejluloeophiciiJ pOrpiHei, the alight beronittet ie ptEfetred. 



lila Jj^oa BoFometrr if tm hiiLtnnn^at lUffd 
to lacwtain Lhe preaauro of sir in ibii puTtidlly 
eilijinAEd romrcT of oq aij'ptlmp. It eoniitts 

q tiibe bent u iu tbt tutotnpaiijme Enflrav- 
ing, C, Each mar be nbous 4 ii]cli» in 
length, and one n & cOtn^tE^ly fiLlod with nnai^ 
fied toercuTyr Wlim th# inimim^ni; ia cun- 
with the (dr-pnmp by maana of iba oercw 
^ and die air partly eahamtni, tha mcnnnv 
hi the ft win hrgb to foil, End, cenw- 

mn in the braiMh r ft; tray inch* 
thcrefan:^ that ic faHi in S ft, imiit ha rocloti^ 
to rwD inchoff in tho Srtiaigiit baminctero 
mi^mont does nnt btgfn to act i^l tha 

I abotu J of oripn.al dnuiEyi 

hut thk U bo m^reniaDo#, os kt uidkaiicmi 

exhiiitton u aearlycnaipieie. IfiEck' 
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qre kUoui nfrqtLETipd lill rbo 


ft t« h-ng-tljL'Titii, and kfl open at the 
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UUP, !□ £ig. 7, this bjimtlUJKT bemmci a «aeW *“jJj* 

ttt uccrtaiaEng tilt |KrBflBurD of stflam within lb.n butler. WhEn. it tl 
ait^bed IB Lbe boUcrly tbe Bctrw d, and the air ox iteiim in the b^pt 
tlw ume Elaalicily M tbo cxloniitl aiTt the mercmr Htarttk Ot the aomid height m 
[ but na SOUQ at tfie stEBin kcremes in cEulidiyi the ffiereuTjr wili he 
Heza^A^ iB the lee e ^ ond rise in a and the diffutenco betwMn tile tWfj 
loTclu will bo prftfwrttanid Ut the diffbninee hEtwEEii the eternal liltemjii 
ttrei^nnL Jf the enminen baronUittr stands st 30 inchEs, and the drtt^FreBCtt of 
levEl between the h <3 inch^ tlie elMdoity tif the Ktcain will be 

i Qt r mjitor tblin the pTBS^ure m olBitieity of the .utifiaepbcTO. 

* *rh^fl BTC dtlltr furaii of eHb hilfflmeterp bill tlitjir campunitive qnin3|Hartimoo 
fenders It unnECEsaaty to descllbe thEm her^ We ph ttC, th crsfnre,. mE]^e4fU to 
cQEiilder the mnit important iwrpofis& iQ which ibiff inatrmnEnt U op^nEl^ 

The most iinniEduitD or thi bfirometer, for ideBtifir putpcoeis la tbE bsoip- 
tdimnent of tlie amount and Toillition uf atmOapheriE prrt«iirt Tlie flilctUi^iOM 
in the pre«5iiTe beLnn obsen^'d in connexLcm with eIuluj^ in the itoto of the 
mrallief, a BEnonJ acHTEspObdene* ia BUppWEil to JproTttfl hetwoen tllHB 
Tht inatTimiEBl Tiob. from this dncimiatanCB, bcBU coneil a mdlhfr jffcu*. flulrs 
Ksve beEn alttfflptEd to he Estilblialicd, hy irhich tiifi appifafilllciE aliitE sf tllfi 

wpather may he ptHlieted tie brigbl uf tie mEmiry, and the word* 
fab- r/nmatablr, StE. are cnpttTed on the ittiss sf COUllflOn biitometere Th™ 
miTkE aiE, buiterer, Entitled to do alleutinn, Eince it u tbn ohajigei tlml oaur 
in tho bof^ht, and nut the aiwluta ho%ll^ iblU indioaS« Efpr^lnl^ chMfiefl 
ill the vciitliEr. Tbs rariHlion In thE artiluds of tho haremotot in s given p a™, 
tueetbpr with tlie corrrftTKsilliding nhanget of ilia w^Uth-BT^ have boEii rc;^LarLy 
reionlcd for n conEtdsrablo titou; and it Is by aU eSMl compirMUn 
roiult* that Ktiieral raloS nr^ to l« found. At prWEnt, tie beat ^EE nrs Ikillr 
to Eome lUKsitomly -tt tnnm. IhotB irhiclt iiavE beoU csniudonid Icajt luihlE in 
error are the fsllmriiifi:: J. flencmlly, the rising of ibe niEmify indieatca 
watbETi its m sbowi the appnilwh of foul weather, ‘2. In enltry weatbEr the 
full of the ntprcuiy isdicatoa earning tbimdilf. In rrinter, a rise mdiaatca fnjit- 
In front Ita M iadlMtM ibiiir, iimi itatiBO indleatES snow. .1, W bjitover eliwige 
nrwEEiiicr luddenlyfoUowa a elumge in llic baretuBter, iiiayhn espeetod to last 
but a short Rlne. Thus, if fair weatbEf follow uniiiiedistely tlio nse of the mec- 
enry, then: mil be tett little ofit; ind in the iBIlie way. if foul WBBther foll ow 
the foil of die mcrcurv, It will but but a short time. 4. If fay wEatlirr con- 
liaue for leTenJ dnvs, 'iwriufi wUsh the mwcury cDnlinuRlIy fobs, a long sur- 
ee^^on of foul woiilluir will prohsldy ensue; and Egaui, if foul weather contuiiie 
for jcrenil days, whifo the mmury colltinujiII.V n«a, a loty- suecesyon of fair 
WEBthcr win probabiy iUiiWEi s. A fluctnating and unseUlEd stnta Ui Hie mur- 
curinl ealumn ijilicato* changeable weather. Tb# Other important p^pme to 
wilieh the barometer Ie applied, is the meosiiTBiliettt of allitudcs. If the atmo- 
apbero WETI a lictuiti of nearly eriiml denitly. like watoT, the mtiHlireincnt nf 
hetohla by the baiomctar would bo liie aimplEat pfocesa iuugvnable: for we 
aboil Id havB then OflU" to make 01W experimetit to j^rtaill bow ninoh the ni^ 
eurv would fall, in Tiring totbe beighl vfllM foot for esam^, and then tli* IWl 
for W or 3CW feet would, nf coutm, be dnuMe or triple the fonnsr one. But 
the denslly of «r tl wen known to decrease as wa ai«nd from the ea^. » 
lhB± at the height of 3i miles. It ia only one h^ it* deiiiity w fio of 

the CBjth, From ibti it niiiit he evirijrat that if tbs mereure fell una-teDtll of ID 
inch in rising thMiigb the lieight of 100 f«t, *e mi^t rise rtreugh a greater 
hsieht to cBiue a foU of another leulb. The height of the surfoee of die atmo* 
aohen: above that of the eorth is ooneidertMi to be about 50 mite* i and w« bare 
DlrrtMly obacrvrd, tlist at the height of 3} milf* the d«rily “ to out- 

half, ilenee we shuuld find, by asceuding to Hie bBfoht of 3i raitna m Use 
simaepbER^ the rnarewy wouid »Umil at one-half fee height of anotiier 
hawnmtor nt iha utrfooe of tbe e«lh. II, howiver, the dautoasE of dinsiiy 
ware aileeted hv the height alone, the dctrniiinatioii of elUtudai woulil be wi^ 
wuttdvelv easy, a* a simple formula may he girao, whkh wtmU immediately 
iliDw the ttlalion between tbe heiglit and denrily. The eirtumstanac llwt 


UA RttCL, 


intetfere* witi baiiDBi«tric otjcrvutiwis, b tfmticnktwre. Vrhich aflTftfti th<nt Jn 
IfVcJ 1 . ItitrEHH? of lieinponibHre c-xpan (U thL- mercurj m thi boxvaacteri 

jjnd thpwbjf th* cntumn (» ^ bngW thj,n at ln,wef t«niKrQ((itM. » 

fbc ati ilEcJf l««inOf «pa:,i 3 «l ly tuuj and ih, tdiniii hsc^mci 

IffBBUilinft] Wllujtll Jiuy iTwrtitH! m m al]aaIuE« weinTit, h miirht be tbouafit 
Ibel these dfeeu Wi« too trirwl tn inffyetice KnMify ilLE multo uT mir Obs^ 
rttlmij bbtit i^it be rtmEnibereJ, thoi ob wb jUMud &gin the cnrlli, l}ic 
tamj^iure or lha Bn lopifly dpcreaMe, » that at a eertain baight, denendefu 
r? »■' ° ^'J**®* of • IE P *?*' ® ffewtiiig leiQpcnLture cflfiafEtitly prtvilili. 
Pbt^ig Mide the fffi'et of Chmge of tfiiipemtiirt, tba aEmpleit mbs for llelrr- 
hetghb u « roljasni-OlMrre tbe hri^rhl nf tL mireuiy ot ti,e 
“Tifl top of ha aJimtde to be (wartsSiiedi tidie the loporithms of itase 
baiebls, and multiply their dlrteftnca by lU,D0a. tbe pmduL't [a tbe aiiiwft in 
fiUJwtri 1 . Then mpptso iLe uieixiuty nt the root of ft innuntaiTi to etaiid at l?i},S 

inenaa, ftiid M Ibi itnninit ’{J.-! InEbas, the ulctilaliun Would be as foUriWa:_ 

Ltjwar baTornetet. . . 29.5 lag, dSDSia 
Upper diita , , . . . 28.4 lug, .-421 £(>4 

idiSeKDM .043218 

lOO DO 

432 , 18 fl, 0 tH} Fathoms. 

1. . j , , . , Off 2flfla feel, 

wlueh is the fttQlhde, aunpoiing the temperBiura to Iw ut 31" Fidtr If tlie 
tamrertllttre differ ftem tiii^ it must he ohaerred d the iq»[«.r and [oirer ainli„r., 
^d 0 tlie two t^EU, Iw erfdiiw Ihetn toguther, and dlsidine tba aimi 

^ 2. If tbe mem thn* ofednej dreed ,11', the jdtituda befoEe ehtelilrd must 

tK ^ fDr ctcit de^e of ilir^rtioai! thenu Oilti pics crtm If 

WE ivuh ^ c^TPL-t tie irtJjfljT tifmrjiriafciigfr™ ibE P^pimrinn or contmetion ut tit 
Iii^iry 11 inuit otKcTTE the tpiDpcroUiiw of the muzjiuTy ai th« 

upp^ md low€T 3 ihea %hB alDtUilE EFf Oie trae tomrt bE inctrL^p or 

^ Terence bEmt^.n tJic^p 

t™^rjilnTXc 1 . ID wiw (ira iiiUlcL-uiEaiQ^il m the uu: uf IcraxrttKins, th*r fu] - 

WUiK niJe mMj ^ !—Tate th^ mam arnl iliffi?rerice of ihe uppur aetd 

It TJiin aien wwer m for a tEDiJfKiiLhiirE of 5 ^^. .SlippaBe, ju 
Lho at tljtf utalinii to be 2l>„% waA ah tit up-ttcr, 2ti4 tllLn 

23-5—^€s4 

-= 05M 

20.0 + 20,4 

,0554 X BSOO ^ 30 r 7 feet. 

Tiiii mull;, it w£JI be trctiy die inhcr hy J5*t u « Dot ki ecbcl 

but, m U^y cates, it may aeiTC to flltnMi ft tolcrniJc approiiiDatiD». when 

.SjTnilr. ““J"””" "»» l« 

II rlf 1?!!?'"^™’!* i '■Me the htller determinet in trua qnimlilv. 

t *• >=y eoopert, ii too well known to head a V- 

•cnptitef twttboanraudwiitEr-tightmaLunieWnlsemploredbtheBrlliabi»Ty 
itjf p^mng pnmne^ from thebpeEulkriij' of afiuEtuTe and utiUtv, hwuirts e 
P^a ,n tb, W«k. wWeh we sbah dosctibe are of thr in«t Wttm-d 

^ Mr. Robert Dkfcan«n. of iLe EagieFo^dry, 
^ttiwnrit. Tb„E bams I ore ntade of wrMjght {nm. of a eyluiiiriml form 

i" the ^uiU way. To strtugthen thTS 
tiaith tiwS htifuli, ft itrui]^ h-DD Lewp it tlvEtted to 

IhSi Wb?» ^ '■IS' "Hhe ^ i 

'^numg a deep psoit Wlweem tbe tidet of the Utrd, and the thbaest 






juirt nf llio rgbolfnil han^j for OiD' rcHzqition of tlio bf lha fk 

fiplKon tu bb DiJidb hy brndin^ the poxiphtirv cf the clroulflT mn pEnte to d right 



Mglc! wilb It* plime. Prevloub to iJiu ilmi^ down of llus hejui, a Mit bf pack¬ 
ing, composed of ijOfflp'bfllldjp or turriEr's kattiEr-aluiviug^ ii to he niiqiiied 
lEitG the grom, Hi ^bCtlidLy Ui exclude both ait imd mOMlUte. To secure 
the bbtibui hoad in its plAcOj die thm prw tufting oJgd of the hoon » lo bo boizi- 
mered dotril upon the holtotn, aitd oTer mis k tn b? rivuHcd a hot iron ringT 
Bsrva the^ piprpcHc of the ordinary EhimiM of borrek, the extodbr edge of Which 
abLbbld Extend b little beyond the peripltety eJ' iho cylindetp Hy defend the f^eo 
of tJiD hoiTvl In ToUiDg it. The ixppto’ b£E4 bf the biinrel ii ed canitnirted iu to 
be mnoi^llih! ol pk'niOireT the lYliiEb drouimc^nbet it being the flame lu 

that cm the huUntn ; but^ ituliflid of being hani meted ditwn^ it k i^roct^ lU 
fliioWn bE JfV^i ~ Tho boad ii plciotid nkb within a ghn-itaf grtfOVa, and ia fiiAtened 
duim by moiilie of h iminbar ol hltch-lHilti, llrttsflO laleVbalEa m OtlaohiMi to 
tbe hi'aft, or movohk cover, by ULeoiiE of m pieot at one flnd^ npqn whioh they 
fum, ATtd are dHVEJl ^dowiiyi Intdloi^ fllotB^ miule throLigh the pn^i}at3in.g hcKl|i;,. 

wliieh ainti arc not mfide hi jiaiTaUal^Line with the top of the emk, bnt 
ED that when the EMch^lti ere driyen into tbEfii hy a hornttK^rr thi^ draw the 
Ranged htad intn the deep grwrti which, bemg jTFEviemily pnofed in the 
tnaniiOT beroTe^neiataDQBd, maket the junction perfectly bit and woter^ttgbL 
This kind of cower, likewiae^ aihpita of i|i hemg TCfv Tuadily remnvod, by 
dricing liack the liitcEt4}ijlLe with ■ haininer' and the intedAVemence fniraeiiy 
eiperleiicod ici the rmiilltn ^ of the operttum in niP'bgbt yetoelfl, U Ibeceiu com^ 
pletely nonoii’cih tile Dpenbig being u wide art the barrel itHlf, fo that 
maitcre maf be stnwMl m it, and the jiackiog and remoring of the contcntii 

S fSMJiktotei kieto] eniks, licrelnhire Dn9p]ayEd fur itm Ebf pUrposie^ were 
eaated wilh paint to |trevunl osMaiion^ and rEnder them wntta^ti^t, 
wbicb^ WM imnd to camj^imicaEe a hod ^yewT to the HeUr* hboiUt, or othet 
inateriola which they ennlaitiod. To remedy thia £ELcoii.TBnife>iici^ thB patentea 
coats the bam*li4 hoth imida and ontiide, witJi miy of tbe weJhknffwn Wiilot^ 
proof coenpemriotu^ wbteh, wIiHc thBj eUietually prevent axidahnn, wEI dni 
cnminiimratK any rniplciiiiatit tfiinC ta the artLcles of food, ct'cii in the hfH(eat 
chmatea. The patentee hoa flelcctcd tlie faUoirnig z —I pound r-anUtcEboiic 
(Indian n.Lbber) odd 3 ex. of black min, and 2 oz. of Venice turpr-nihia; let 
IliE ciiDUtebmio be cut into email piecca^ and expose the mixture to a hi-ol of 
\.G0^ for the space of 24 of bourk Wlii^n dtuolred^ it \s to be ipreod upon 
oanvoM, OT other hbroLU jnntoniil, turd then panaed between c^UndriDnl ndimi 
to mve it on cvcfti conftistocj- this material tlie bonyb are Ko he coated 

boS wiibin and without* eiccpt In tbe cbm of ^ gnodflk Euch as birtCmtH* 
tJour^ dfc., when ibc cOKting of the eitcrior alone is cnnddcrcKi mtiicient, and 
the intenur smfoce of the iron nuy be bmnxrd io tliy lame manner aa gun- 
buTsla- Vnr tsh, tori remiab, dfc. lliE intidr* trf ihe barrela have uq coaling* 
tbflse malEriull being, of themflelyai, prOKryotiTefl Bgafont oxidniitin. In HUac 
cues of dry goudfl, tho itiildf may be coated wtllv ibe thinnest and cbeapcrtl 
Woven maLcrialf or even paper; and thcso may be attucbcfl* by any cheap kind 
nf C 4 ^iii;nii that wiU dCxtUiilly exdndu tbe aii and moixtump 
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BAftJlOW. 








BARROWd A tdachltiB fur cojiyixig inoAs muJllliLl EdboUT. BArrcm 
are cf two clawMi hnnd-barrowsr mnd whcfl^^orrawiu Elaadl barrowi coiiaiAl 
merely nf a small pluifcrm ftttachrd to JJol^?a pro^ectiu^ equuJIy from eiUrJl 
Dndt aoil cBJiied by twa men in Lbe mencker vl a moil diair. WbwVburrgir^ 
bre iiicuJeofvartgiii 
forma^ widely dif- 
fering &nin ^ssth 
CilLdrp tn flbit the 
fwuticulttr woti for 
whitlt tbty tutK 
infoftefed^ B9 
cayatav’s barriowSr 
btfoldziokeTfl faur- 
D?wi> but all 
of them w WB- 

vtfncied with n ikigle wheel in ficnnl, nnd twe 
handlefl hehuiA UantiWB are nn adTejitafreoui 
nf cmpli^^ the power of men ^ accord¬ 
ing to Coulumhr 1 man whh a bainiw will do 
BE much mewe work aa hr can iIa with a 
ho^j. Thu longer the anna of the hAiroav the 
leu h the liiEMiur of wlircllBg it. A girat 
improvemeut biia been made In wheet-hiU^wi^ 
by the odditjeti of two Icuig leaf-spring, in ii» 
outer end of which thu |MVut af the vhed 
lnm\ m^tead of beipg earned hy atifl'iuEeidblG 

DimBp ai heretofore. In the oonsImeiiEui of 
dockap oanaiB, emhankinciita, &r., one rriy 
greni portton of the Lahcmr conakta in rdaiuE 
the earn from o lower to a holier Icrd^ and 

tlnj la moillj diuiE hr barrowa; tmt (he cominon 
tothIc of bftmwingp by which one mozi h dr&im 
almiiet rertaeally up an mchued phmet along with 
n loaded barrow, whilat annther man dewnde a 
■hnilor plane with an empty harrow, ia e:ctTemrly 
dAngcnmat many men having loet iheb lir«p or 
having buoii BcrinuBly injiiml by it. In ihe 
fcdlowing pifuii iti rented by Mr. MatthewB, ond 
whtch hjiB been reworded hy the Soduly of 
Arts, by an honcKTOiy gold medal, the^fl evile 
am eblirely atnided^ aa the bgrmwB are alter- 
iiatrly drawn up end let down without buy 
WD rkmtui occompiuiying theo>r ^ a ia e plank 
IQ or 11 mrhea wide, lojit at a rmaJl ei^le luf- 
heiont to keep the hariow-wheel in contact 
with ill snd two atri|n ft 6 are Jipiked lo the 
edge of the plauk^ in oi b> form o grotwe for 
the wheel of the harrow to run in; two pieces 
of ijtiartiirmg, nr tnmll &paji e c, are fined on 
ooeik ihk% at n mper dialance, to gnide the 
nandle, bj|f which the hormw ia kept in a 
proper pusilifln againit the ptank Upon which 
whetl tiiHE; abmif 10 or feet from the 
fop of the plank, 
r^id IlkB a(ag^ 
where tike hull¬ 
ed hortow ifl 
land, a pullay 
d u lixod fo a 
pde e, ihroc^ 
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whiclt ih^ Tnpcj ^ diwUr iH paBMid [Idwu to thfl homw; ti> tLp ctiii of lUe Topp 
ki fa^t^ned A liOt*k, wKiclii^^OM intern Eve/fijcct Uliion the puLELtof ibe hazrow. 

A pEur af •Imgi HTD slid upon the hundli^ lliK bonUfft prtTiaiidj^ fjltfltned 
npiu the mpc bt ft proper ddtanoep to keep the barrow in a righl p Mitiwi to bc 
drawn up tbe plane, or dank;* which ii when the hHudla -of tJse harruw are a 
iitiJH below tile honic^pt^ liuD wiih the wheel of thu barrow wMIh miinka^ up 
the plant- The ra|H, after p«"i^ o^fet a paDey d, pa™ througli anoihcr 
lebdW pulley J, at a ivroper hEight U» wit the diufl uf A hoTHe, and la eoii- 
ti> n ftiniiiar appoiatua at imothEr iuciiuel plenty BimnbHi at a dlfitaJice 
frotn the fomierN ionaewhat exceedlnji ths 3en^ of the phwea on whiEh tho 
harrowi run. A hnrte k oitachud by b rope to the middle of ih^honzw^m 
part of the rupC 0 0, md oltomatoly trn¥ertHEJJ between the two staHona, rai^ 

I Med harrow at one itation, or plaiio, whdat ou empiT oue dnceiidi at ^ 
Otber, unaccompanied by a mfln. The ppBcy ti ij eJevaied M hl^h Aft to lEt EM 
mpe from the bartow clear the bant, and yet incline tc EUUcii mwaxij tlial the 
barrow cleara the houA aa it iwinp in, and landa Ilaclf sa abawn by the dotted 
Unet The m&n baa only to fii the ropes to the empty barrow* and wbeel the 

B™R¥TES. An alkaline earth, mmt eemmonly fonnd corabloDil widi ftul- 
nhnne ocieL forming ■ulplLate of haiytc^ or liea¥y ftpar^ Thw ejEperimenta of 
Sir IL Dftfy abow WtM to be dH cxtde nf ft metal Id whnJl hff pave ibo 
niUDG of Barium, which see. See ulao CuEJiirFftT. 

EASALTE3. in Notuml HiaEory, a henFj haiditonc, mmt cuminodiy black, 
nr I^cnlik cauiBtUitf of priamalic cjyfEals, the mimbep of wboft* iJdei la nn«r- 
tflin* It ift diBtributed over tbo whole world, hnt nowltere eiuta m EjrraEer 
vuTiEty than tn ScollaQiL A cciebraJed mugft of ealnmnar buiaJt eiuta in 
irclntut, ind b known by the nanie of ihfi Giant^a CEtaweway. It cOUBlatJ of 
three piarft of three colqnma, which eitend icverol huEidn^ fort into the sea. 
Thwe colunmi AK; fur lltfi fnewt part, he^onal, oud fit very accuralcly 
tOCTtbor, but, gEDcnJiy not adherent to exuch Dtlicr, nltiiongh water oatmot 
pEmetrate hetwodi tilcHU BosaltcO, when cEikilied and pulvoriaed, forui^ A 
good iubriilutn for pyx^oIaiLa, in the compOBlticHl of bydnudia Cfiineuti 
UiB pru[WFl7 of hardening under wfttHr^ mid it has also bwu conTerted intn 
clftftftf from whiidi wine buttlei lia™ bven mannhictiircd, 

BASE u a tenu uauiJJy applied iv the lowest port uf any thing j uma, in 
Geometry, h U the hi Writ ride of tiie perimeter uf A fi^e ;; in ArchtU-cturc, 
the iDwdt part of n f^dunin, of pedestal; in Huildingv me lowest upartinent ta 
■IftD ualled the fiarrMif 

BAS^ in Surveyings ia a Ime measured with the giTJltC«t usoclnvifl, on wbidn 
a «riea nf tHuigki me CtHUlTncted, In ordw m diiltrmHW tic jraailian ul' objMU 

CieraiatiT. Anj- budj whifii if dissaiifwl by another body, vydi it 
nicrivet nntl files, Enil mth which it forms a «omj»«ind, may be ddJed tie tywa 
<if tliut eomptnlBii, TEiiLS, for eKunpIc, th. hasa of ncLilml salts, m iho alka- 
line, earthy, Mid motallie maitifiv which arc utuittied by the seTorai ACtUf, nnii 
form, with thsEn, these mnitMl lalla. , ,1 i *■ 

BASKET. A fiiricalion woteD of etniw, riMliiei, conM, md otlin etsstlC 
mal^i t hut, in tliia eountiy, prinecprlly «f wilkiri -ohkh i»s^ nwi^np to 
their mwth. or* wUtil Mif" 0^™ fm wkte wort mti depnred 

of their bark bj BO itotntmrat eiiliej the braker, ami afterwmds art ctetatfii 
by a common knife- They afo then esp^sed m tho lun stid mr in ardei to dty 
them thortiuhly; after srlueh ihiry me housed, and kffit cartPllly from raoii- 
ture, which, if atlendifd to. will preKTre them for yo#^ pie prooauhoq, 
■urainet moiature air neceesoiy ftw nrtaemng osisn with thar liKk du. When 
frs« oaicn are intended to be used, they an soaked for a foir days, ^niiM 
to their ue and dryuMt Oaien dcfrivfti of thtir berk OM MMItri by tlio 
baafcet mier Hlto laijje wvd small tods, swordiflg In the Wurk for wbicll tbtV 
■TE mUndedi the larger onea fottning the slat imd skeleton of the besket, and 
tlie emiUer ones fcr wearing the bottom and sidiii For common work, stmh aa 
dattfls-haskeu, market-haskcti, ic., the tods arc used whole ; but, for the fines 
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work^ us tolit^lniLt;^ frnll and vfoTk bas^ets^ and thjCh Ilke^, tllQ ufr iliviLfcd 

itil« Hiut Itn^bwayi^ wiaLcb ^ callicd jplitif md arq BJleirwn-nJ^ 

reduced lo v-afiaui degrees of fineness, tlioj rre eoUed ikeim Th^ 

methffd of mating a basket of ibe ardinarj kind U as fulkiwi: — Tbe wurknion 
Laving cut oH" tbe large ende of oi mimy onciT} U tic deenu DLHZEsSxiiiy, and of 
u lonj^ BDincwbat mura tban tbe wSdlii of tjie bntluitt, layi tlicin cm the Rum 
Jn piurs, nil ranging the mtic way; iic then places an them Ern of tbe langm 
nden, with iLen* Tki^gm mdj lowfutlj liim, crmiing the directiwi of the fonnEiri 
nn the Ui^ endi of the two long oiien he placca hii foct, wmtiug cadi alur^ 
natcly under end over tlie ihoft cndi^ whkh Cufifinw ihem in llieir plttCM, and 
fuElm what ij colled the Blat^ nr olate^ wlifch je the foundiotioil of Uko^ hoskcL 
He IlrJtl takes the long Cikii of one of the twn rudB, ojid pmccodj to weave it 
tmder ond ovirr the pun of ihott emii oil round tlie bottomp imtiJ hu luu wove 
the whale of it ; tHi io^ likinrKp done with the remaming osierj and a^^r tliiB 
is Gihaiiatcd, other lomg mlerv sure irirr& in, uiiiLl die botlnm fe dP n bE^ fiif1EciQc.t 
for ihc intendod baiiket. The workmon next proceoda to Bhoipen tlie eods of ftA 
tnoiijr lung and limit cwhrrB a# may be iiecemary to futm Elic nln, ut ikeLcton of 
the basket; the iluirpened bciIe btc pionled, or rarced, between ibo rods of thiO' 
buttomp Mud ore Uiroi d Up in the direction uf the oldeBp ami the other Toda ore 
woTcn in and okit^ boLwcen each of the upri^htiT until xhe boaket ii raised lo 
tbe intrudjcd lirlghL To LtLlflh the edgrp or brim of tlie hdakel, the enda of the 
nh», which are now standing up pcrpamJieuliirly, Eie tLEmed dawn uver each 
olhei in a manner cuily imdcnto^ aj mrpettiDg a boBket, althun'^h diSiculi 
ta dcmibG. Thcic mmiuiu otdy to i^d the handle i thia U done pltmling 
or fDiceitig down cliHfl to endi olHer, hriween the veaTtog of the ndesv two or 
Uiree ovlcn, cut to a proper length; w hen in their places a hole Ib mt»U thmngh 
thentt shflUit two Tfichee from ihs hrimp into which a pin ii putp to prci'ont their 
iKing dmvii Did; they arc tlirtl COVepdp W bound timthei- -with BkoLtd, ioeuE' 
tinirt of vaiiuLui celciurs^ fonnbig dillcicnt kinds of plaiting on the hrtnill*- 
EjukeE-wnTk k well adapted lo many nthcr purposes ihjiTi those to which it ii 
UL prnent appUed, as it comMnEt, m on euiinenl dogriWj the three qu^itiei of 
■treiii^h, liglitncu, Jihd cloBtfcity, 

BASSOON p fl mitiicol wind instromcDt, blown with a ned, fombbed witli 
elevrn hoIcBr and used m a has& to hfiUtboji, tfuteip 

bassorine. A noni D giT-ci] to a ittb^lodee whbli it extracted from the gum 
I Limot by snmaM^ely trcultnf them with Wttl^r, olcoholt Wideibcr. Tbi kumrine 
being hiHlable in thesa JiqiiidBp rcmiioi miied morely with the woody partiideB, 
frorti whkh it b eaar tq lepajutc it hy repeated waBhmgs onii dreMuitaliDiLi, 
beuuie nna pf ilt prDpejtxe# ii to iWclf extremely in the water, and to Lecame 
Very ImoyuDti. Tlli# Bnhitjuiee iWrlU Up in cold U Well ai honTing VlFPicr, Wltlurtll 
cmy of iis parL dtssnlving. It b ftokiblp^ howeverp EiluiMt compioiely by llw 
aid of heat m water iharpcnEd widi ntEric or munMlc add, 

A TT ct^icJc of water in which eo plungCi, washi or bath^ the hody^ 
■Tie pracElw of hotliingp altlioogh not w comTiion in thb eDuniry ob on iho 
contfnenf, ii daily becmiog more general; and, fn mnai large iowns, there are 
jnihlEo ettabibhmcntx, wherop at a very ihiirt rtotice', waitd, coldj and vapour 
hatha, eidicf plain, aaliFic, or medicaied, omy be tW iL Frem the honencial 
-E-necta of hot halliip in Buddcil caicB -of infltitn m ntin-Ti of the hoWcL^ nad of 

cholera, puHadde hnih*, of voricmi kiodi, bavE been conatnwto!, hy meaui of 
which a JkDt both may be- xpeedily prepared in a Eck chamber; and tlie appx-- 
^Us Occup^ib^ Imt little ipno^ otn be saiily (tmre^ eWnf vhcD nnt iniw. 
'pp juineied mt remeaente a elinple wiJ egfclmJ aptKii«H,'(if thu dcsedpti'an, 
inventtil by Mr. llcuhnin, of V, ignKne Straet, C»ed^ S^iuv. a nrorLcdts 
the .rt,hD^ b^, 6Ce£ with water Id Uic pTr^er heiglit; t « flimHie fw heating 
* •!"*'>«>" >‘“P JHiel mIih; et the «,d d. the 

‘T’ M ^ “™ -Petite, esm- 

t>'ai ^atrrely ,ur™ntd. lV fire, T],c 

^1'“ ‘i; Ibtia caothwied etrcolidiOTTr 

waie. ta efibcleJ by tht, arrttngrmefil, « a. U, h«t it ^ 
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a imnll firo, UiitTr rauwiuEutly anil agr^nyy dtnalcd, Ui-ii-FI if plflccd untlDr llit 
khlli wf IWUftlj f P““T» IbWEf end'of wliirh dEpa Intn A mM wdl at 
iha Ugltniu nf the bliUi hr ibcknfgipg tlu VsaUiX ; ^ U ;kflniJL£l ittpyght-iinll tIql* ^ 
like wh&l^ mlu t1i|K3n costcin. 



In MTh Hick's pDrtaMa ballis^ a. broad ahnUaW line of mctnl U conttrnciml 

utiJe^nkiatb the balh^ and m tbe flut £i a detenniiiaJc ^^uiiiitity af llii: 

of turpentine, or ntber fn&rtiniiiftlkl& lii|tiid| BoppHipd frtnn a reacn nk ahovi^y 
in lliD ilde of tKfi botli, biuI iwiikicd hj a Eilop-eock. The vapanr artllbfg from 
llifl cijuibustion h enttied nlf £y mciliii of a tube, Inin tie Spirt lltent in wIiIdIi 
I hg bflii is plaEod, By a iligit miidificsilJijn af the fareEUing plan^ ibc patCfitflc? 
purposes to cmploT the flsmo of condenjotl in^mm^ula gsi fiir Iwaling the 
waier rapidly f and in die wiUer nmy ht hjfkkju;^ HeiM «r medicament^ 
lor jKitientH irlm nuty be lebonritig on dar cntancotia daea^B- By thfeW orrapgc- 
inenljp a ^lortablo vrarm bath U preparisd in a ftw mmntea. 

BATHS In Cbcttiutcy^ a contrlvanire for subjecting: different anbitanect 
cither to a steady htAtr liable to mdd^n dnctuatldElS^ or tn a tempemturo 
which ihldJ nover caceed tlur bolting water. In lbs tint caae^ tho 

viasel containing tba mbstfinec tn be htatcil ii Imbedded in i ve«d containing 
Band, OT oiher elnw rombiElOE of oJiuriE, and act IQ a lumacoj and tbil U ealliKl 
a Band bath; but if It U deaiftd that the shall not emed 212*^, 

wauir ia auhttitulL fur Band^ and thb u calk'd a Traler-lialhi A CunlliaT ELanutpEo 
of a wairr'bath l« iba common 
glue-pot^ which cnnaLsta limply 
of a vessel ctmtainiog Walert ill 
which is immeiscd auotller 
sel colitaiamg the Mr. 

VacEB ircenlly paicnied culi- 
nury yesaeli ihc lama prni^ 
d.pkp an illnatratkin nf which ii 
BCilijoined^ a being the external 
i<%Mel Ccmtililimg water; the 
interikal vcoscl runtaining ibe 
foudt and « the cuver. IIjo 
principle of thin method of Imui- 
ing the temperature has rocnived 
a mme cXtenalvC opphcaliDn, by 
Mcastt. BesJe ami tnrtcff wllu 
libVO abtarned a patent for em- 

ploybig, la a heaiitiff medimua ^ 

ToriDua rubslancea, whirb dac in vapour ai dHfcitnt degrees of the ihEtreamctrw; 
sadot route c^csodingp azal otbarv falltng, below the boiling point of watt sueIi 
as akohol, ctbEir^ naptha, turpmitina, and variatia raKUthd uOl L'CmIet the 
head Bdilir will ba imxad a descnpEiDii of ui oppanituj upon pripei|dEi. 

BAlT£illN<j liAM^ An anckem mditwy engtot, uaed for dtiatroy^g the 
wadi of fertihed pbees, but whichn lince the inventioQ cf gimpuwOi^fi la no 




















BEAMS- 


Jangirr mcd Ear thnl pnrpo«e, M, Ijjf nh£!±iEL!4 uf cimjn)iip the attack tan be miu^s 
frun] a math j^cnltr draEimcc ; biiL inocbiDei of thu deoc^Eion art ndll vtitsa- 
limei in laldtig doirn cAd and miuaiT& woHj. ThE ha^riTig rtmt ot 

LbB ancafnti vers of two kindly t]lG first MOEMted mcfEly cf a heavy b^ri, 
with 0 head of iiDn, whiEh lIle wldiefS botv In their aruis^ aud asaailfll IHd 
widlrii by udwti. atriMigth. Tbn sEcand lort waa much mare pott'ej^id aod rficcliTe. 
In thase the heflJFi waj iUJl-fR'InlL'-d hy choini from 0 Ihune i I'hr - centre of grOTity 
of tiu? mnafl of the heam being pulled out of the ]»rpundicular by copoi, they 
WtfJft ludiiaiily let go^ canahiE thi* head uf the nwi l& itrike tlie wall wdh a 
force proportional to die weiglu of the nuua^ oiid iha epam through vldoh it 
moved. Some of ihcxo iDatmoiDDls were of lUmmiEi-iia dfruEOEioo^, and of 
immenae power That of Vsijpaatad h siud to hai^e been 120 feci loogj ond to 
have wdghod lOO^tHK} lha. The efihcl of Kune of these Jnstnim^nLar Was mUth 
■uporior to any wa Ciin produce by our hreaohillg CtmiiDn; firr if the weight of El 
botEming ^aTn^ moving with a velocity of lU teel in a lecundp were nu more 
than 170 timn that of n caonou baht moving At the roEc of 1700 feet in a 
accood, the momenta of both forc» Wuuld bn equiil; hut m the Wright of ihein 
andent niAchillOs waimuch_ greater than 170 iJmca that of our henviett cELonon 
hoik, thsir momcntuioor tmpefflJ, tu uVerturn waQiy and [Icmoliah hmidluEfli 
wu tnneh superior tu that oicrted by our iuodi.Tii TiiTlppy. 

BEIAM, in Buildingr a piece of Ember retting upon vrofla, and uied ta lup- 
pwt the iltwts of lioniff of houaej, t« atiapund wEighu fnjmt The itrcngth 
of boAmA to HMrh other k InverKcIy oji toe langthr and directly aa tlia hrcodtii 
and the ^nars qf their <leplh; ihclr depth, thercfurcp la generoDy grcalcr 
than thdi hmuLth, os^ hy this meonr^ gcentcp Jtrepgth may be ohEaiued witii 
maleriid; thua dlininiahing hoih the weight and the ccit. Bronie are 
ToiioiBly nnniedr OMordin^ to the lihiatiaTia diey occupy in a bnilding- A de- 
beem is a horimi^ beanip eitcoding from the oppesite walls of a hoildiEig^ nod 
hoving notchea obit the rfitremiticf ngfutut which the iower endi of the prin¬ 
cipal roflen yf the mof ahuh by which meana the thruat dT the raftcii ia exerted 
agolnit the tie-besnip UlEtcad of acting ognmit [he walb, A girder fa a itout 
heamp. extending fram oeic iJdf of a huildiiif to the oppoatc mie, and naed tn 
carry the jinel*; when [he dklanee herween the WiJli U great, it at the aamc 
Uma letvea as a tie to tiw: walk A hrf««iiiimEP it a beam uicd to snemort a 
portiQn of a hiiiMLnfi above a conaJderahle opening Hiimtar to R lintel over a 
dooi-woy. When O bemn projects from o waJl^ Lho outer end being uosuprinrlwL 
It tt tcrmi-d n can tile vs/. In cobm ^vhera the dhtancE between the of 

anppm il imd the lord to be fiinbUned bj a beam 1i cunaidemblcp ioaieBd 

Of a formed of orie piece, a iminr of timber, calletl n Lrtiaa^ Ip emploved, 

whieb, m lta_ nnapicst form. ccmiEati of two inclined hsvmt, abontjn ej amkinit 
notches 10 a hcrtrootnl heaui near its extremitinji; and die unpEr cnii of the 
bemns Tncrlmg m a point upon whieh the load reotg, by which meana the ures- 
IB tranefL-TTcd from tba centre nf the bt-am, in the part of it which ii over 
the pointa of ^pport, and LbE Jtre« upon the beam il changed frum a trmlEVetve 
■&am tn a benade dtram, operating in Oie dcreetlnn uf the £ hrea, Roolk and cchtret 
DJ bnd^ are jpccu^a of traces, and arc teamed npou tlie nrindule, 
nltiiough mnrfl complex tu the form. The ruBthodi of fonning imiwa a« 

Fiff. 1 . 





^J^dopeodinE parity upon tilO UXH for which they art? mtirad^d: ihe Mowing 
rteaenpUnu of* vety neat, umpk. andeffcclUol niEtfiod of CtHUtnictiiig r^ftert for 





BEAMS. 


> nmly flainM( iDrtntMl by Mr.Smart, of theOidoa&ce WbjiH; Weat- 
bilbatA ij aa exbact tdJtn] f^m dlo biTEnt^r'a CEimnuiiucalLiia 

to^eSMiB^oTArti. 1 take a mubji: ipwrorthE iuualHEeruraraJ^er, 
■Lad, bjmnuiiofAdmiUraaw, nuketin EtiEuianinituabDimailiL jPia. j 
I^E IM. Iti*ni!MkslliecirttatriEhtai,eIau»thttbna£r,«diJ^ 
ib^l frtKD ihD two «iidi; Uj% I miiiE th* two luta J i takiojr ml a 
dim w«^e ^ rack place, tie twa weea e J tte then to be Mndi- 
nu^ ap, till f(*a JIT Mi|la of fo- w la*, witli ibc piee^ 6 a 
an<l are iec^d m iheir plocs by die maErtioii of a key-wed™ e of 
Kaaimed iLak, M nymeiaittetl At ft Jt ii obcioUi that A ireielbl 
pewittg uD the kejMfiHto ^ llli* Taflci <llw cadi brfng ni^ly sSp. 
pmtid), inll be luitBiflri till eilfaer tbe filrei of tbs wo^ tJL,;JL 
the Ettiiig are dnom asuiultr, liU tin* laicioi colioiiub of the uniia 
lunniD^ tllB buu-endt of the niWl bt dentnsyL'dt at the lilma time 
there II qo Iftlrtal premitn na the Will. " Tlie aboTO rafter !■ cow. 
qjonly kaoim by Ota name of diE « flow mid Stm$ Jiafier, " 

^o^er rafter upon Uie awue principle, by the hu entor of the fote- 
eMi^, ihowta bi the margin. TLe rafter, which ie Aft fret between 
die bti^ga, It made out of a lewiiling 10 indie* by -L An inFi.j en 
a made by a cireulor aaw, fiom die iDjiliilE nearly to each end; a 
tranivew cid ia then made at o, lircngh the middle of the onher 
part of it, and at each end i i of the inciiion, a ttansTEne piece, of a 
wedge ihape, ii clil ont, ratebine nearly lu the ioDettudind incIsioD, 
tat not M nc^ «a m aepante ibe nerta. Short pi^ af wDod am 
thm Itaerted hetwm the upper «ld Under part of the rafter, and the 
whote M leciwed by boil *tnipi. It aimnire that Mr. Smart ww led 
to thn blT^g method of rnrutiug raAera. by tbe folbwmg experi- 
menl, which he nude for the pnipoec of ascertaining irbeth^ the 
atrength of a beam ii fneiceaed in tiio prnpiirtion of tbzee lo twiL an 
rtated by Belido^r, by faatEning it* code co to prerent their 
api^acll when Inioled in the IniddlE. He placed a Util, an eighth of 
^ inch in a Iirviag ftame, as ehawn by tile annexed dot, which 

broke With a load ef 
i ilha. ptajCi^ on ita 
dJe. Uen^jtllcwkftl&tb 

die B4W Wo^ Md 
filled it &nnJjr Kt t]]ie 
etuU, hf mes/jJ of ihs- 

prmeciint' pi*c» fr ^ 
ud c±i« wi^gei and 
■tiCiftoIned diflt ii 
wouJd tUfftBin, by llila 
Ainjifem&btp a of 




If 


iz- 


c 


1 




3 


Ibff. irliiCiiice- it tliAl thit iLfrllFili of tin* liidl Wiyi lfl. 47 Ti?ttjKrd 

as tjtr^ bj it wefl M tlir enik. 

Tb* Wowing' fignrt rcpmenEi n HiuHrilEiT^air flf vrttugbt mm, 
ID conitniedcHi to tbe fbreenm^* tiki* gWer ii medir fay 
welding DD arefaed bar of wrouglit^D (□ a kingt^ alildufat bar, ftfit! 
then Ui^m,g liie end* of thii Imter eidter up nr downy w may Iw? irujit 
conTeiliEEit fbr tfa^ pdiikular m# to wLicIi ibe ^rder u to fa# applied, 
wfi«i tfas bin are wcldi.»d together th*E compiMia 
Ihfl girder ^ u u the anil* of liie itraltfht hnr tumed eitfaiJr up or 
liOWtLi Tke intitL i* prTTEUitefl from faackSD^p wliea Lbe weiefai: pre-sea 
upon it, by meJiD* of blockl of wclI-seBWned Wowl,. znB«rtnd ai LoEiai^ 
volt bffLvKii the Iwo bui, ind sA^Ufisdin Ultit plicm by the iron lttl.|i« 
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laB 






- , Bella* Ot ireii made in tliB wy will, in Si.^;. ipifliiw. 

n wpiolii u mud} “™ “"*• diinwiHon^ 

Dtie oFtbe iiro emplayed in building tl» 

LaUa^ UiilTertily. whiak koglh )i ^ m 

ti*H m dlt iaiiddk itont 23 iadiii% and h prmded Wl^ * wroughl imti or 
^ cwcolar iwU of Kbmit 3 snchEi dipmter, pMM I 
thrnocll apcjtllTfti ia the KJfl^ nf piKCi 

^bgwJl und k liWEglj «KW^ up ^ 

lii« ginkf 1X0 bpJtad Wf^a ftCimt- 
tlw joi»k flW from^ 

1 rupT^^cuta n tnifi«d £ird«i mventizii 
CwEHkr^ on pnpdpk of 
fioM. 2. a, 4*3, TiFprO*5Ht MpflrntB pftfi* 

And til* iflinc lea™ tefat to ItmiUr 
jU tlics deorair Tlw girdtif n s 1 
cul irtm pktH, down si n^t ingk^ »fl n 

orTET ibi en4i, Hiise P^alM tut^e on tjwir nppir 
PEElfjVC^ EdmiUx hooked ^ ™ 


] Bllopd 


hv JV' % ^ 

/V^.3- 


'rbe liSB af 
jr^. 1. 


hookad pTf^ectioni k to i«odiY raund toda of wfougufal 
Inm, bent in (ho ipiddli! to correBpnnd ud til inlD ^9 
bDokfid projectiDtia, bj repmcM^ hj 3 ^,3. Tbf 

/iff 




Imn cltmd idong eich dde of the ctrde 
third of Hj kiifftlif la n ikrpmg diwtiou ^oid ^ to ^ 
whero (hair endi pOH through Itolei in ODm puen of 
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irad, und itH «nlMd bj MMwing thcKon aut^ M 
STpUma J and tie towEr dd« of th. rttdEr ■]» 

1« TDof m flnor whitt the ginlef is iiiteiid«] to support fclow the middle 

~ ' ’ I inngle Twjfii «lUlll I 


Id CUE girder, and pairaJlel therttOi EitEndl isiiide wd/, eqUIl! in itiengm to t 
donhlefU e ef HiUpS i™s« thro^h the middle id 

;. tv nuU mewed im lie endls sa represented lie jHuto 

jPai 


H secured by nuU mewed . 

of tie trtiss limy be bTOMfbl to any riMUired teimoili 

comber iiiiiiiSy seiCTuag up <>«« « , vn * 

plan IB represented in the fpllnwine figure, »wi»t d poMessea 


represEnted by /Iw. ■' 
re4 fiiici Lm 

du: niitA on ibid rod ^ 


ten 

ifmiBwbjii 
thd ifunq 


ad«nlJI«sa.tprtrrUEtb enddlimli«ity. 

LmflituS^y into twp eitchec, wd iHftweim ll^m i IniradiiMd a "1 “ 

iK^r thn Midi or wliich M41 thrangti the kniHcd. plutfi* jmd B-Te then 

ieciir^ hj iOTWed nut*; <3^ 3ns flitch irts borethid off at n^ht iui|;l^ 

iTthT^i^lion of dm iruwed «A Brueoih 

btnelu d d, propartianato tn the etreUfth reqtiir^ ,^’*,**“ f 

ot^iKc ihieh^ pf lie by the inimducliuii oT shpe of wnod betwreai 

and tepl m plM** by ^ „(„ 

Mr W»n t» t,VinrBTiffainentrf'thesinpensnJri tTmaed^rderio iliCTiilntieBgMea 
b“e;a!rJ!ThS ehtaliPi. of l£e truss, with cne of the Eitcbe. 






ng.s. ^ 









































BEAMS 


tea 

10 dMir lh» litm work nnil /!«. 2 ii » ^eetioti of the rirder. <• o die two eiic 
wDiian Enk% cann«ct«l with the two tie Ihik* {, 6 hy Twite and Jw«. tlrroueh 
Xkn C4at Iftrti soMe! piec» d d. 'The upper ^ 

en[k AT? mdttd to tlae Ahqtiupjlt pLBC« 

0 e bj bolEfl poiMEig throu^ Lbsoi; Lbs 
hesm ii aJjuat«l lo in beaiis^^ or nm- 
beredf if uccwtuj, lltc fridijiJ ■ff&dpfej 
[Men Al #« Jfe. 2) At irn luA of tba 
■add]* pieces, whicli ft maj ht found ne- 
la atemdj tJdetrajfl by bloctangi 

EO tbp bcaiuL Sand 4f elcTft^ 

lion and pfai3 of jUlErtber mode of 
irig tbiF tiL* linki nnd adjuntme ihnni by 
wEd^e** I*h. HUEtberrunzi of Unkp whicb 
nuLTbe med, iLLitciiji QrEbe double b^rlink. 

The nibjoinpd Agtitu irpreacnt qua 
of emplt^ed fi| MeaiPTU Njcliol- 

■on A dimtilEFi^, lo fupnart a k^anr kiti-t: 
canbUii-n? l&ODO giAtmB, whieb^ v\itu. 
fiitl, neady lOO loni_ i 

!■ E^ndou of ibp girder, with one 
oC tbe fltfciittea nnnoTftL Ffffr 2 ■ pTiii of 
ihe tniM. ana f7y, 1 ^ three itrang 
ptAtei yf cast Sron^ forming a wvH of ateh, 
uf wbich. ibe ceotTc piece maj be eon- 
■Fdcicd lb a kEj-atonfij, and Ji d coat iron 
pUtny rtatm^ on tbe wall, u the abul- 
iHEiitA, e r oiit inm block*, in which iba 
iippET end* of die twn lide plate* a a, and 
tne rtidj of Lbii midd le ptatc ■« lodged; 
d jlldocka of can whJcb are pcrewed 
up igiHiiiai the isuder llde of ihe girder^ 
by urn# on the end rf tbe Krew-bolt* 
pfl^iug Ihrqugh the blocki c c; t is met 
of twn ifTonght-lfon da bark iHUUing 
Ebroflgh the block* d d and fr ^ and Ic- 
cuivd by uun ftt diB end* c, and wbieli 
radjp *1 a fuTthcT *cimrityT are chttlnEtL 
The bkcbl A & bare prc^bpraike* / / 
which are Ie| int* the bearing tfanben a 
on Ihe wdfh 4l The eadj of ib e 
blocfcff inditiE oatwarda about 10 degree*, 
ua which, accmiiit the ftlEchef uf the 
gtfder cniiMt ibp dwo* but muft urtm 
nt the fr, „ mu,t 

bDtwwa 6/ of iliE pihic. I, a, tie 

we^ht ptEwo down the qiHseni hy llw 
jwrt tin glider brurng on theji 
ifccuilife m™ tlie Uaelu dd, iLui piuig 
whole WMgfal to flip l,ara , to tL? 

4ilt<i*oti (rf their leagOt, jnit oe tf itn 
weight witre HupEndiid rartteaDy frrjm 
th<ne hni^ or oegjly jo. thf grrdfT being 
menrly ■ rritt for the haie of the lnic£ 

3 11 the end, with the girder turned 
blwij d d 

wbicb ihe tfE ban pa** f 5 ^ 

of the innef pen of tte end 



mi 
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npi^rtora briw™ ttc miches ta wesffire tha Ibearing. Iwrs « tm? 2^ indta 
hi d™eter. ™ 3 | m ^ j i t 

Wfr ihiD cdncladB tMi urtitlt with a deKTiptau cf b tniMcd ginkr pmpcMii 
bv Mr^ GuCtwidfic^ and which we i™rt™ih£r fw nurclfy 
of this ernitmince^ thiua for any grtat meHt which wt 
iliHdf er in it. 0 M i heflin ^ tn^, 

IwLfirvE on tJie w^te ^ £51 * a wrought Irtm pUti- ot har iyme 
onthE beamt and ottBchctl tP iroft fi c J bjr piToti at ft. 

The* Uvm (LEe attached to tha ends of Lhc hewn hy iroa platei 
L which HJC Wera, tf bang the centre. To tha lower CTtronn^ 
or pivote of the irm c ^ ii ntiached b b« of iwn / at each end, 
and the* art crainMlad by plVCti at e/tO B "““Ijf ^ 
a« kept below ibe beam by coat iitiD bbeta ft. The otyert oT 
tbia eOfiBtmctlan b to eiuaa any weight Imd irw tbn ha^ et 
g ID ecwnLcraet ita own tendeocy 10 bend heatflp bj i±a m- 
creannir the tEEalofl of the iuapenfiOn roda f m f, which Would 
cauaa SlO block* ft * lo rUe; bfllt the WcJgM pF any l«ld u 
j nailwf ten inmMe tbe tension of the tkC-har by (nuch iiinpler 
in BOOM of the troae* pc^tuly deacribej bb m Smwt i 
how and itrfng nJiw, or in the giTdara it Mr. Niditdaons 

BEliSTEAD-* Xlie fonru of hedateildi era ao tunneromp 
and at the ioma tmie, ma well tnnwtlp M to randnT deaenpEon fit 
once tedi^jua and nmiDeoiaaiT J W& iboll, tW^Te. merely nob^ 
a bediitaad dciigned fw iba M cf myalldil. It a ibo 

liiisatjoti of Mr. RawEini, of PcdtPnTiIlep Bll.l li i^ed by bun 
the Patent InT^iidBeditead, In the cfigraTing in ttw neat pa^, 
whldi ta a perepectiTo repToaentaSli^n of ihB Invent™, A 
aenta the bedstead J B, swing fremep ibopig the hM^nd Ib^ 

{ramea mlsed; C, rinng bead r Uh nainf foot frame ; E 

in iliE ficures und€Tni!»lh diom llie elc»aLUHi of thi) knrt^MPt; 

F. fcUini: fimne. Tbe p«ltl^nt Hm oii the iDiltiMt on iio 

^ioir-llTuikE, which may rail on the nmttreas beueiltb; or, if 
dedfiUE to be «Att,on * bed} imd, tut (be eonrttiMn« of per- 
romiinir die olEcca of oiriui* with deanlinesi aail eom^^ iha 
■wlTi » -fr fti»e ia nised up hy Dirnhif the hmidlw at live heed lad 
fmrthf the bedetcfed (one, « Imth, U the Dcceaion ntay 
■0 M to adroit ■ bed-paa to he htiiced benostb a cireolM h^e 
in the uumreBf (the eMhinu which faitotis in undetneatn witb 
a buckle ikDil atawp harice ti«« peviMtiy'mttoTedJ. By 
r«E«n j. the awing fcame hl^r, the he;! heuEi^ e^bc 
uu withuul jneenTenknce tn the pabenL In aethmabc and 
otW r fnT>p^-i*>i«. where a difflntlly of breathing ia ciwricnced, 
tho riiira head fotroe may be eieirated m as In give the utmMt 
reSjpf the patore pf tb(r disorder WlH admil of. A* peraens lOPg 
emfined to bod grow wphv of lying in ode podnoOp b eWe 
HIAT bo raadilv cbtamed by tho tid of the Bitend^ta, imi m 
.mi withmit tt. If fer It li w^hi^ to 

feet, tlie altondant roiM the twmg fewt fruno by the hand holn 
L^e e»t bmird. wid the twing hraoket faid benc^ dr^ 
into tho rucka cut on CBch thle of thn awing frumet ana fnppc^ 
it at ih* dsited clevalioo ; igoSn, if the kn^ ^ , 

raii^ the frame U rdaed hj abown m ihe figure the cnib of fmmB 
druppunr mto the rack beforw-ntoiitiPEred; if it n iffiabed to rise ^ mppart 
the hi^ on ont iidift the fielding frniM hein® mErtrtlueed betw«n Um mat^M 
ucid the rwittg WOy ind the upper Uel of it ttked, th^ potent i* ^iinetly 
turned on hi* Hde, BJid mpparted m that podiinn the hrapkel drop^g into 
ibo T T*-kft cut in the lower lEff sa ihown in the figure F ; m wwartp 
Tutiw may be junuipcd to inii my poililim which may d^red; and for t^ 
ifiwmraJ^oti it sJbrda to the mrdid^ and for the fiicflity widi wb«h the 
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iMuifite chflllB** are EffiwtttJ, itint OlU appatalla «perinF Id my iniTWltiall 
nf the tind whkJi hsa eome muW «ir iwibce. 

BEEHIVE. An ai^ciid baMunor uifnHnjcaaitljrui^^ -inJi 

d«criptiQii of w^ei. « FSU known, Hint we abiU ^ upon one or two 

escntlBl prtiiil*. Pint, iliooM b* taken to have tie hiTa madfi trf cl«»" 
and rod/^w, and of luitohle lUcknei*; and, ««HLdly, it ihuuM li* well 
iheWiftom ooM wini^ md nifla, for if ows lie wet wDejSstei 
it aEreti the cambi, md tli* I®** g«u|nf • diat“»t« tbeii bonus, wBl wota 
skwiy, md often deiert it altogether. The onltotv of be« bw, far aoroe 7^ 
PMt, been an ahjert nf much utitenliim in thia cmintiw, end ownmut paipTove- 
bsnts bare taken pla« m the oiuatractipn of tlie Idrea, wjucb '=™“ 
mactke of deatrovtia the beea to obtain their lioney ia obiiate^ and the ^ 
Suee ia rery ooiuiderahly increaaad by the manafemect Ilf the h^M W 
tli(»e who bare turned t^ atteniinn tf 
Mom dT Monltan Chapel. LincoVnrhiir, .la^duttfffnrhed for 
menu he haa intmdueed m tbo ai™i^ nf bechir^ and the monagei^ ot 
the hMl. The meet e«eirtiiJ part ofhii plan cmniati in regtllatlllg tllfl h^ <lf 
the hi™ hy mean* of eentilatMO, 10 aa to Frer™l ihe awnim^g of the beta; 
at the tame time bUidna them to aiehango a hire filled witii honey for an 
inDplT Dti* pl«d b? ™ ^ ^ tqicrfiiwila AD nf une of 

tlwi rmrn* IiJtki BidopLe^ bv Mr. Mdu, ineVciH^ fa a frome Hice Ctmt <ir b 
^ nJtckniKQ'i ha%t Inii imxwidi^d by tnUii^irDfb (not ihown) tnrtBnd df dpw 
bdirdik Tba lnwtT pofti™ ^ ^ being tha udimEat, ia tlie apartment far tbs 
qujicn and tbe \arym. Tbc ettlTflxica fm the b»t k At A tkUrrow bola at tbe 
bflcb cd tJbe hirv, u at r, denr b> tbd acntHaAotB w v, wbicb arc tm lahtM D^Il 
tm tbo vakadt of iho hlvie^ and pcrfnjAtcd wixh mmute boI» (in 















BEEK MACHINE. 
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ntcrenttlw beetfrompiisinf ibttWfh) pTOje^ 

{nE borixiimtally towarf» th« tantri of the 

turt, iibove tlierei»*flo«r, Wttlmtge aj^ures, 

shoim by Ibt! eoTErtd by the 

rewptoiJei for the bimry rr r r, into whiA 
the bees, therefore, enter from lieneotii. 
The eoitipmtrnent wh=tii th^ 

veuele nretiW. h •Mia W wen wd >hul 

aa * bo!C, the lid *f Mfhieh a ehn« M 

epened «« bioh « t»0, end .» relaiaed hy 
the MTd and pulley. 

BE y.H- A fenu^ited liquor, whfrb u 
iDoet tominMily 

Ict. iJthEiUEh U ie •ometiniea mode tom 
O&er kliid* of gi^, either Riw, or melted, 
Ui wheel, mwee, leiUrt; ^ from 
end moWe: and, recently, from mengel 
Tnreel; in fret, it mnj be otoeined 

mMt eegetehlB 

Mcchaiiue metter, imecw^ed with env 
•cidL Beer, « ■ frnnented liquor prepaard 
from grain, wna bmtm to thejmcieat %yp- 
tiene^^th whom, indoei^ ^ P.'®* 

poring it in mnuportd to i^TQ hod lla ti». 
Bbct WM afro m we with the anwent Gaul», 
Saeonn, Britmta, and other ^imu Di the north 
ind went of Eurapfl i pfe«nts a 

m - 1 _ uuvnu+WTHiA IT H H 



«. beSjr^*S-^ grain it picntifnl, and Where 

n^t^iiith. Parh and Lander both menlion ii w 6 »tet]»£*«|y wrf 
tuirta of the interior of Africa. It dnet not appeer that either the 

Sj[^e ^lib their wOTia, cm which aoconllt ihrlr beer would not he 

riirndv marhed. it^ie diffictdi to say in what way it ta pfuduoed: ibat it u no 

to »to malt h*iB« •T*' “ 

cl^ fftun the fael that in many parti of die cmmlrr.^^ brewed from brown 
^th^ rit^ng to a^i^ qmmtito of boi» Uing u«d m mafcmg 
porter tor the pato ale, whkb ii exported hi £ir« qu^ntwa from ilw '™J!T 
emJmTa larger proportion uT hope flmn the *“ 

i neither aS * diffeencC JIl the proportion of Ae ,™ 

—r«r for it. iinco »tna aim ■« etongw, anid othein 



triniL few pertonalmt ^ London brewma, who have very large Cimmyn- 
SST'ena nE^pwd porter. Althodgh the tMlOOa c«M» wd hwej^ 
“□“^Xy bare ^ Sect, we \jnM^ that the difference 1« prmeSpallv 

caruunl by tL addition ef certoin inwediedli to ie wo^ lTm 
: _™ a. -w. W Win™ nniThriU *nA HELwIidUsOIIIG dcKTilltlWl- t M tilC pCDtSMl 





























BENZOIN. 
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indiHHi in a linikdjhDnit! I]ia1i0,^7 To th^ lofw^ end of eHch pnm^ 11 

altirf!li<4 a luelion pip#, which, ia niscrted in a caafc of b»r, C^h pump 
rmplay^ to draw a porticniiLr qimliLy df IkcTi) end At^rtl thjfr Upper end nf dip 
pump protiecdfi a pipti cobUMted lo a noxzle rii ftml prUie raw of the iiiacliiup. 
jTic pUtiW. rod p*iS« a gjnflU ituffinif boj on tlm cotef uT the bairol, 

and pirani^b a guid/E^ by whicli Its pomilel rnDVcmcbt li ffCUmi ; ibd it is can^ 
be4^ by elibga to a. bent by wbich it il Vl3irk«±d Tbil kvpf eanuuti fdT 

a jfhon nnu^ to whkb the are ottacbed, and lUndi at an obgLe af about 

frilb the lixpgann orbw^B^ whielL wnrkj tbraugb a alii In the scmmFnilar 
bEod of tbe coh, A amoU ciitEm of wbito melal is ^^Ued to tbe Mat bcbcalbi 
die and finm it a pipe conirf^ iht dnpptD^ to the wute'butt, 

BKLI^ A bellow v»td of mptiip formed to pmuco a vmnd by the act of 
atriking iL Tbe prineipal UiBt to wbich belli are applied^ are to sound dip 
houn;^ and to iiEmmEm perioni from a diatinizw. lli« fomu of bells VEiry eon-^ 

■ideniJblyT tomi bdup le^vuli of if bom^ otben truneatad conet, but tbe most 
enmmoD form ii thr^t pi which the odea diminmh in a curre Hae the huH 

to the upj>cr £[1^L% the ctown being aliglitly cunreL The uio of helLa is 
Terj mcient apd eatepsTOi as lli^ were to bo found nmon^it Jowj^ Gf«lu, 
Jtomanaj Clitktiaiii^ obd ticHtbenij rafkiualy employed, Their drat applleatiou 
til EcelesiasEiGa] puTposes U «id to bare been about the year +&0j and In dn 
city of Nola. In Jiritolnj bcEls were u^d iq chnrcbei before die cioM of ibo 
lev^enth century. Abri>ad ere beUa of dimrJisloELA preatlj ExcEediog any to be 
met with fn cofintiy. At Kouenp in NonnuWr wu a bed bbM Ui w«igb 
36,(KlCllbs. At Eifurth is one wo^bing 2Ar;!aunio,; itl pieripberj ii 14| 
ahs, and iti he^bl, 4t -In the ^urm of 3 l at Moaoow, k a hell 

weighing 1IbA. f hut the la^wst bell ip the known world, il the UPhiu^ 
pcpded bclf ip the E^rBmlin of that city. It la computed to weigh 44^1,772 lbs. 
In England^ LhelargEit is ■“ Great Tom," of Chiiat Cbntcb,^ OjdTordt weighlDg 
IT.IXKI Iba- ^ the great hell of Lmcolu welghi and dmt of Si. l^ul'a 

8^400 lha 

BELT^ DEFING. See Dinwa AjTAaATDL 

BELLOWS. An insltiunent fnr dh’-ecdng a enirent df nir ugainat birruing 
fuel, to ipcrraic iha eomhoRtac. The ordinsLry bellowr^ for doiliCwllc ua^f are m 
wed known, Bi acartdy to requirE deacriiptfunf cocsistipg mcre|T of iwc flut 
boardM, WTiitfid by a sort of hinge Joint, End hsTing a piece of Leatfaer, ihroad in 
the middle, and narrow at the two ep<m nilkd round the a|d» of the boards, 
tn allow tlifnn to aeparatc- nr moTo ifarougb a kpaII ingi'cv In the lower 
il a hrtleT through which the air enten^ upon laimig ilie upper baani; but beit^ 
preTEuted from exaping on pieaajng down ihr Upper, by a UalbcT dap raJye, 
which dtincTa tbe bole^it il forced through a pipe or noas^ fitted a± the Jimctioti uf 
the boordii and kairng a inmU ralvo &hfiid \h opening outwards. For bdluws 
for Tnaunfftetuifng porpo^ see Blowisco Machcheb, 

BEN^ OfL or. Tbb is obtsiued from tbfl ben nut by nmple ptessme^ Il b 
rEmsrkable for it! not growing nmeid in keepings or at Wit not optili it lias 
itood for a number of yean; and on this aceouLt it ia ui^ in extracting this 
aromadc pTincipIc of lurh odorifettnis ftewen ai yield lIdJe or nu euenti^l iii\ 
ii] dJitUlELLdo. 

BENZOIC ACID. 

BL '^'^'tdwlancea^ asTE^tablfl baiHams, cmnumim, the nrino uf bucsed, 
cows, Ac. ^ jj nmally procured from br nmm , eilber by flubb^dim, i>r by 
nwdefird b^otn lu llpie water, and adcT wards aeparaEhig ll^te 
idm of munullc aciil ft cryvtidliEca in fine lilky lilameu^ of 
ing appearancet and of a mt gm¥. of 0,G€7| Jt is juduide 
nitric adds^ aleohnfc, oH:!, and tilJow, but Is only ilightly tolable 
iit» eanij with the earthy and alkaiine ba^Ht 
or BENJAMIN. A ream which cJOides from lucismpa made 
:iea of tfrt gTOWlD:^ in the East Indies, parlicliLirly Siamr ^nd 
liCttstrm- This Tesla u miideTiiely bard and brittle, and yiuldj in 
when rubbed (W waTmciL It ii totidJy soluble in alcoovl^ &om 


. - . _ . •k.w.a^ uuskB.|^g aLOfij 

flowers ai yield lioJe or no aasendal oil 
An ndd romuionly obtained from benioln, ililunigh it 
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w icOt ^ Other rasdns, it taay he prediataited by the addition of wattr^ 


a INN AC LE- 


BEETL A precSous minerdk comnKinly green^ 1ml of Tifioui PRm- 

ing Intfl hoitEj ycfltsw snA iky UiiEn lu sp<cc- etbit- la 2 . 7 . It dtfleii 
troerald m liunlMW pnd colour^ It him l>e™ ^lid Mna niaime± and grttniili 
jeflow tmeralA ItH^electric by fnclEoii, iind noiby opiat 

BEVIL. An mBtrnmEnt fot Uiwqring IWid tranfiferrlll^ the lOBie foniMSl 
hy two suilnCR; it cffluiiti merEly nf two le^ tnminf Upon a com- 

mtfti mntK, aaid u luvd hj thn iwo Uinbi cWBodi^ wUb tbu auiftjcei wkm tui 
Wielfl ia ID bffi UHTtninEd. The flnnexfid m^triDg repfrfaratft du matiUmiTit 
hy wldch curved Bur&jcJt* mny bt gnii^^, OT tbe mm fenknifirnrcd fo luiy kind 



fidmltj of tha ECTHw tumEu^ found in it vldiuut ndiranidliig, and fdlawn it to 
pfEsa cilihEr dirtct 07 mlontib CaoBe^mtly,. whea tbfl Dpposifcc imda of ilia 
KCTBvi kth mmad by the- thumb aiid fbucdn^r^ tho ilrol him^ U pmKd out bo 
u bo Adapt iiKjf to imy gitxm oim; and ^ing thml^ fixed in iho B^mc 
poiitloD, the anT«d Ime con he Iruuferrcd ibenlrtini to any kind of wark^ 
Of on in paperp Ffs- ^ ihevi a ennnirance for drawing the radU of whecta 
with gr^ expeditkin j it 11 fotmod of a ihp of thin and tho centtal 
bale mnot be m the line 0 0 ^ if now 1 ni»dEe pnini parang ihitucigh the 
hob be inserted bi tJio centre of the eirale representing the wheelj the radii 
may be drawn with great foePity and exictnm along ^ihsv nf ibe Unei o o, 
to the diferent pomtB or degreea pcoviouiiy marked upon tbis eimtmfer^tM!. 

BINNACLE. A imaH cw, fq which ii placed the campoai-baaL It ii fixed 
tc the deck m front of Iho Kteemman h and u fumishEd with jjkMii apertpet to 
admit light upon the companu and exclude rain in the and at ulghl it 
lighted up by a kmp placed within it Thete Ump are Tnibudy eonatinicted ; 

T 

















BISCUIT. 


I t»il 

fcm. timrt » hiAii iH Bit itrniifib the deck immediulely hehw til- 

iuid 3 lumi. ie *J pliiCBl m Ifl fiire Itghl to ihs Bidipu* ami the ciiblu elto; m 

Uiii (SHE itiE card of iLe Mniun™ it funiwd of e icmrtrMmpaTnat Dintonst. 

BINOCULAR TliLESCOPIit W * tfitafiwtH: in ’whiJi bath ep» ma_V be 
jippli«d ftf ™«, ninl conMquHntly, the MiHfl object abi£FVed ftt the Mm e Upiir 
wi&fc bndL It Ciimiuti dl lobwj Wiliri tuo M>td (sf gSaaacs, of Xhn wime 
pawET, iiutl ^Suited %a tin? »CTo wliicb bu b&cn inid to exhibit objrrti 

Urgrr Mid more ilisltilcl than n MTtgle or fficPiMlllAr Tlscro ttM tibso 

toltrrHCopeft oF lIio wne cimsMielk«i, but they are very ie ctcjm 

B]ED■Ll^tll Tlie b«»t hLrd-Iime ia tortde tif Uiit iruddii-' hart hi the JinLly, 
builcd aeven w Eishl houn in wntet, arnli wticii ielflid in p!l»Ht Lie 

^iind, Kii cDTEn.'d Eiltli flnnra, mil led to renaeni till il la reduL-cil to n kuid 
ef BiiiEiW [( il ailenreiJj knewlHl iHI U ia {reol from eitryiCC^ metier, 
aud thru WB^hrti ni b running Biream till no impnritiea aiipfloir. In tki sLiik- It 
Im Wfl ftMur or li¥e dAyi roilhicft Tesrelft to f^TTnnml aud Jiuniy itiulf, whi'n it 
il El for ox, Il may littswSM be obtained tnna the iiualBlMTi young ■ikooti ul 
rider flJid olbcr vrEeiAbjo tubotAllCEs. Il b haineliniei asluLlrfratcd wilb tuTheid- 
liop, oilp vinegar, ood other mattprn- Good bini^lllie ia of b Bn>vUPiih colrar. 
jtud eoiir flit IT nan- - jgluey^ itrmpyp imd tEiiBoioLM ^ midf iii iineUi rpiHinibLsng' Lti- 

BitsduiT. A Bpectif* of cmlEavk!nril bf€n.\L There are ivtctal lortt of 
tiiiL having B dlitin^hlD^' naine \ hut ihe mort impurtBUl, ila tetj 
cotLJiiinit^on^ ia die MO bl^lit, dj£?Btmrd for the iIjh? (d" A new 

bobtpg ntabu^fllmieot kaviug beep rL’E:eully formed at tiie Royal Ciamnrc \ 
EuMUllg E^lAhlUIiinclit, ftl Wec vilt OdBIT Portamuulb, 0 two a xalb of nilt^ilude 
nearly Bufficient to Happly the whole royal navy with hWt, xitd limt of a very 
etiperior deicnpLiun, the MowlD|r ftceoHntp taken bom the Vrtiipd Novice Jonmat 
TrilL ire trui^ be MoepiobiE. bs out readen. It bav^ been dukcijvored that ihe 
DnUrlU|tt>Ui?t-i tOEOTsmoieDtby COntriiCthnilp in pnuiy iliAtautafl, boon Dioat uianiB- 
fnlly ndklheraljD^ dn; com U grmiuii at fflUk cumpdi^ the catubluih- 

nicntj and by vhitb meani tlic rntn^luctiou of inipnijwr inpredianta U prcvontodp 
and precuwfy ihe propoTtinn tif bran wbich ^ reyusits itL tbr coinpoaiiioii of 
good fioio^blsciiit Iw rotalpieth and no more- Tb* la fumiabed wUb 10 

pair of itcnei^ by wbieh 4 U Imabeb of Horn: niny be grouml and dxosEB^ icadv fur 
brtkinfft in an bi^. The bating eetabbahmeTit coniiata of 9 ovtntt each IU Tvet 
lang by 11 Jed witUp and Ui incliea in height lli™ Sire each heaLvd bv a^pa- 
rate fUTtuieei^ *0 Hraftmoted, tbill a btait of hot air and fini frccpi throt^k 
tbaiPh «nd ghrea to the Interior tbo requisite doi* of heal hi Oil iucinRbly abptt 
ppace of tifTifi. The first operation in u'liiting the bbeniu coniiati in mixing 
the floLir, or father and waler; 13 gallouH^of WAier are flnt mboductH^ 
into 0 Irutighp md then o oact of the meoi> wEigliiiig 230 lb*, Wlien the wlud^ 
bufl been poured in by a cbnunel communicaslup with an uppev room^ a hell 
rflt^ Mid ihe kOUgh ii tdoeed^ An opparntli*, Cimiiititlg of two leta uT whilt 
ore railed hulee^ each irt ten in inimbcr, ate ihm made to nrulvc auiongtt 
the dour and water by memu of 11ruldlillc^y^ Tiny ipixiag huta uuc mEnuta arid 
a haK during wblcli time the double set of knivea, or KthrErip muled twmly-aix 
rci-oluiJimB. The next proceaa U to cast the luin|i« of dough under wlial are called 
the i&rea£iio^riy//rrT^]nige cylEndciJ of iron wcEghlng 14 ewL eOchp Mid mcived 
buffxorLtoliy by tb* mocHtiery along stout uhlet Tbt dough ifi tbuj formed into 
Large rude moKi, © feet long, by 3 fcel bread, and awverid im:^ iHck. Al 
tiiij itage of ibe btisilu^ ibe kkeading la bIiII very impcrTnCt, and tncti Of dry 
atill be detected- Thrtw gr^^ol maiffes nf dough RT0 oaw drawn 004 
ikUd cut mto a outriber of finaller nnajsfii allMIt a fnol and a half Idng by a Owl 
widff+ iiitd again thrust under I hr rnllerit which ti irjieBtEd until thu ttUXtlLte lb 
•o cuiuplete tbat not the ilighlBst trnoe of any inequaUty ii diMOVvrabte in any 
port cii Uiir maii- It ibnuld hare been ataled tJirtl two worhenen stand ofW M 
each ij[k- of the rnHirip alni as ibc dcaigb Ii dattenad out, they ftild kt up, nr 
dcmbla huf put upem auottier, *a ihol thu reU«r, at iti next paasogCp^ iijueeM 
theve tOgeibET, mid fbrv^ lliem tn T\n%, The duugb is next cut in to imaLI 
portions, and Vtcbig placed uptan laqpj Hat boord^ 14 by the ngenry uf 


iilT. 




mKliinwy. coai¥EyDd fnm thn ctutr^ ui ilir eaLk«niity uf tins 
Here it i* rfCL-itcJ by imriunftii, who it midcr what caUtu uie^^awi- 

rvUtr. bvt which, for rtae, ciiltiur, m 4 tbintu™, UWarE iiciftriy rracmbiBU n 
hlanki^ Thf hncBding m tlilU coraplnte, oikd the dough onlr reqUlTca U> he 
ciit iolo hkiMmiba bffure it k comndHed lii tht oveu. 'Ihe cattinj- it effected hy 
urhnt ll culSed ibe EUUing-pliifeCt CQUUMtaTiE of a nfil-wofk of edged 

htjKii^nTTjd frames each ca Lr^ aa a hiHSidt. Thu fmiiie jj mmed *duw3y up 
aud dmfcai hy mncliinery, fmd the flOT^miUi wntchme hu opportiaTVityn elidpt 
under it the abt^e dembed bldllhet of dough, which li ubouL the Bkzi tJlC 
Iriif of a dlTling-tikhW; end the cutuug-frwne* iu itt descent, mdenti tisc abMl, 
but do» nut nctUidSy cut it ikrougls, W su&cirul tu eiiuhlc 

the workmou ftt tbo ftioulh of the uveu ta jtrfc ihe whole mm of DJiCUiUii an- 
brohen, mio the oven. Thtdough k prtveuted jtiokmK to the cuttmg-frmncp by 
the follow ioE lugeniaUi. dedet; IrtiwEEu ewdh of tlic cultec fmmM ta tt imuM 
fljil ofHm &T11£|^, mrovahle up and down, acd bulled whth im iroti kilj WE]ffldi!g 
^ererif OHincei, l^Vheu thu great frame cemee dowu upon the dou^b^ unil 
ont 52 lAacmb, e!wh of tbe^e mumr fraineE yield the P^^^i ^ 

up i Imt w ™ii the 6«*1 We ri«% Ihr waB'tt ol llie hdla up™ the 

Uttle (raniri thrusts lh« whole blooket ul^ tuta SloWl tlio '* 

™L Oae nuaiter of an hour i* alllflewiit la hake the hafflUt. 
wards liluced for three iloy* in a drying Todm, hEi^tO 8^. nr B0“, W^ch 
coinpleU itie pmrrs*." The foUawiug statement af the parTurmimCE of ho 
inaeWrty is ta^n^m actual cipcttment: m 116 dnye, dunn| es of which the 
work waa far anly n hottiB, end dunUff 4B, fnr only Sj hu^ eacli day, 

i„ all rca working hgnre, eqtwi m 7r days nf \« IS'-!'.!;!'-! W&4M 
tity nf iMSCirit «B* haked inthe 9 wana; VH. l^r ewt^.W^HWl^ ^e 
W^es ef the men eandoyed Iti hating thisqu^hly junnmd^ to Ji^lOa 9j^. 
n hell been n«de tj fmoa the wegm w™ld ha™ ^n 

in the waert of lahour. OaDt 7jl Wi<L In thu ll net meluded pwt of the 
interest ^ the aiim laid out upon the moehtne, mf etepanded in k«^p it in 
□nhjr. But in a ™s few jeaw, *t such m unznriue Wle of iaviug, the «wt of 
the engine and other nuiEliiiiwy would be repaid. appuritm 

is the SJ^tinn of T. T. G»nt. £*1- Storekeeper of the Boyal Claienee V ie^ 
hudli^ Eflnhliihnwnt, who. we heLtre. has beeDTewartted bj n grant of 2,000(. 

UlS^IUTH A brittle nwtiiJ. of a yeUuwiah whito colour} it is somewhat 
liatder'thon fend, nod malls at iStP Falir LW bv a e^g heat in * d™ 
Teasel, it suhlinws enrire, nnd cryntaUiiea nerj iisBi^y when padu^ly ™ole^ 
Bismuth unites with most nwtaUid oubalau^ ^drandeia tWm, in^ur^, 
more rnlitllev fl parts "f bismuth, 5 nf lead, end 3 of bn, lorm wbnt IS callLd 
irJhte metal, whU melu in hoUing waler. Bismuth is lu the cninp™noti 
I^Uee, in the lahrwiili™ uT prinlets' types, and, eomhmed with lead and tUI, 

in's^rty', an msiniment fnr making inCBion^ of whidi thero 
ore differttll kinds, some lUraight and in n baniDc h^ a knife ; Home are 
of the form Ilf a lance, wtlile others arc crvoked. With the aliorp odge OU ihe 

A hmwn pigment, conMlmg of the tnat ^ of woml^oot, pid- 
rerixed, end passed thmngb a tine amre. Uieu mll^ wilh nll^e gnm-Wat^ 
iutn eok^id hak^ It is a Ibm 

satne cflecl in waii!*"^ntiDg, where alone it la iijw^ as hroam pint ^ oil. 
TV heat is prepered^ni dry b««h wood, hy gtin^ng it with wn ^ int o n 
Si^lh pitatolXn drluting it with mom water. After the gromer 
sobiidccC the IbiiwT fa wmr^ offi and left to SEltle for a few days, the fine 

matter llwl retnliln* is the biitic. ^ .l j tl,.. hri.Ho 

BIT The ictin which io pnt into a hone ■ mouth, and tn which the bnille 

h attached. There are Varipna dc^plSnds of hilis but i^y may rf he 
11 ^ Ltti> heads, the snaffle and the cnih; m the Wiaffle. *h« bit ts fnraii^ 
lilghlly ourred. and fnaiiicntly iointed in the middle, and the hndle, or ^n, is 
alLhk to tings in th^eatremilies of the hiL C urb hits ere genoHlIy formed 


BIT. 


ICS 

with a himII lonidrctJilMr bend In ihs eentn! irf the meuatJiKC^ and irith armi 
OT cheeJt-piPC« fnnned fat the endj of tb* iMutlK^KKy To of 

the diEeh-Mi«®» ia btwJtad a chflJJi p™ng tinder lLb lower lliw of thfl Me, 
H 3 d td iba lowot end of thi: cheel-pccrt Is atuched tht naSp ^ polkog 
the upiMrr endi of the oheek^piece ftfe thrown forward, and the curh chM 
ureHPd forciWy aeiikLit tho lower mw. Cntb biu we twj powerful jn eheo^n# 
i hetTMp frmn i^e^eragB iTorded hy the elteet-pbwp kit they tpod ^tiy to 
Injure the n^th, and eatiae nmeh unesainEn to Ute sniTne l. Mr- ^JfOrge 
fW«, srf WBBtmineteT. toot out a piUent, imoe yean h«di, wtach, hwoidineij- 
Tiding «■ drfiring, ia attended with po matt Ininry nr imtalsqn to the horw a 
mmSi thBH the ordfnflrT but which, when occiBon requite*, mit^tiy 

neti lut a very PtrwciM curb. This efert is obtained me™ of o ihding 

piwe with a ridff attached to fflidi eh*eh of ibe bit, to whieh lipfi^ the nm nr 
bridle i» ^cmnccted In the uiual wav v ^ “ 

coniilkniWe fopDE lit curbing the he™, th* pullki ^ the Kiu wiU draw the 
lllder tnwalda the bottom of the cheebp ihm leoEtbrUlBg the km io COljEdej^ 
ahiy that the bniwe It mrsated by an irmitlblfc power- The annexed, i, 
reEWHeola a fide ^ew of the unproved bit, an^ed to a bofM^a hu^, find in 
the QrdmfirjpfuEian, wbeu ridingor driTingj the dotted Ihmm iliuw die pwulon 
of OiB puta when the win u pnhed with cooHderphac: force, 2 glr« a 








foont TMw of tiMj ImproTt^ oib fl is the tiding tFT drifTHg min lUached to the 
ring Ity which Inittad of bedrig fined tn amne partlciilrir pert of the bit, u in the 
ardinaiY bit, ii cttiched to a shdiug piece it. A eonTofuted tpring d acia erpon 
thif eliding pWcj and kerpa tt end ihe ring ft np iu thel part of die nheok 
which if HOOT the mouih-picEP,^ 2, where ihe IcTCttge being imelLp ibe 
ridi^ or drtriiig! rein will act in tlie oidineiy monneT^, butwhen it beconsE* 
nectseary Ib cnert an extranrdiniiiy power ctochi the horwe^a moniib, iht rein ct 
is rann% polled back, hy which the chrtk « the tnt is mcieed not its pei^ 
pendhmlar poaidati, and the iltding piece with t]i« lUdfii downwards 

lowordi the kwer pMl nf the cbeek, 11 ihewn hy the dotted hnei. To p^VEdt 
Ihe liim and ulidEr frirm being dnitm too Low. a Etou ll placed OH tbe nit fit f 
for a ^SiDg hit, hut fur a dr^^ing hit, iha bar at tbe hottmn of tbe hti^ as sm 
wt JJ, adiWETi the poTpoic. When the tcnshin of the TEin u rciaxed^ the claatio 
force of the ipringdraWB np iho sbdirvg piece r, wltb the ring nud tlm rem n^ 
to Lla mdinary plKEii as repreHnited fn Fl^i. The ofitKt t h which contain 
are niadt: to sbdH up find down In grcioveap roonedon nppdtp sEdef 
« tbe dteekp^ tkiff tbs omiTBUicnce of o^luigp exchaagaigp ckaning, or rTp&irifp 
tbr springe 
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BITTERNr TTi* mutliur wstcr whidl remuttlt after Ct^lllJJiiaEion of 
COtlimnii salt m mvA water, or in tTw wmi^t af saJi ffpritt|8. It aioauiJB with 
sulphale and tnuHata ttf md^neaiii, to whbh iti IrittemM* U 0 ™^' 

B[TlJMEN- A term m dnding a conritlcnilila range of fflin«ral flobEtanceB, 
which With ftamc in the open alt. They var» In conaiitmcy. from m ihb 
linuid to a flolicj \ trill the aatiili &n ftn- tfas mtni part JiqmfiablB At a moderatB 
heSL It ttlao f^JTtfia a cimpflnent part of Tariona nihBLlU^C«% os mnahet, ULd 

all the rarictir* of plt-COaL s>t jt 

blanket a wamip WOoHj smt of sfcu^ Gglit and hxmelj woven, used m 
hedihnit^ TliU rumllfaelure m chitily confined to Witney, in tHfcnlshire. where 
it || the prindpaJ flrtjclc of trade. Tlir eicdlcfit quality of 
has been altributed to the ahstCfflve nitrcsii wntcr oi the n™ Wmdr^ 
wherewilth th^ are fcanred. Blinheta maihi of fell wool fwin 

ihoep fttmBp which thin' dlTlde into itveral aorts. Of ihs! head wwl« and hay 
woof they rnihe hSanteU of twdv^v doctn. and ten quarter Wd? of tho 
ordinBfv iid middle vat, hknkels of ^hl and lertii hroad^ of the 

hEat tail wmIp hbnheti of six quajtm broaih caUad Ollt^ aemng fiar 

KUinen^s lunnmocti- ^ ^ 

blasting. An openutfact rMorted to In minci and ifnamcs for the 
ooae of detaching maaiC* of eartli or Honei, The msplEHimts employed, 
(which are few md simplep) arc ihown in the enuring, U Tho 






hamniclf, OT mrlleL 2. The hororp OT cblael. 3r Ths wedgei 

4, Ttie emEper. jFl^r JJ, The daving bar^ jf-T^ d* Thfi ntedJe. L The 

tamping bar- d. TIie ihnrel rtff. !J. The Risoe miar^d in the clwe. 

To pciSrni the opemtEun of blistbg, two men only una reqniilte. T^e minifir a 
judEinent diTEcIa nim (o tha fittEEi place for the and a hole js 

cut III therdek,^ in ihe following mimnErp to wceire ih Thohofcr, or chiaeli 2* 
u held hv one man^ whilst iho olhnr man atrikeA it with iho Lammer nr niatlEl- 
dfte man uolLling ^e chisd turning il at arery blnw, an aa to mid* the preriDcui ent, 
hy which means the atone ii duppcil away by boringT ^ 

ia eecHaEDniJly na^pended lo ditiif out ihc hole, which ia duna by the Bcmpfrtf 
Fiff. 4r When the pcrfaralkn ia of the remiired dc^ilh, (which varies frvm ona 
to ihm feet* the diameter being ihoul an inch aod a half,) if the hole be wet^ 
some tcugh drj ci^ li inlroduecdp and the claying bar, “ dmon in with 

great Tiolence, by which tDeaiu the clay la forced into all the creTicea, obaorh- 
mgtlio fnoisti^ and preventing the entrance of morej cm witlidrnwing tlie 
cLaying-har, the hole ia left, ilry, iind of a smooth uniform auribeej which bdojpta 
it ipT rec^ving the chaigt Tkb ennMartj of gunpowder alnne, or mixed with 
seme cpicHhnc, (which it ia said incrcmci ihe force of the eaplosiOD); il ta 
inclosed m paper ai a common cartridge, tu fit ihe bore i bert in very wet nitna* 
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tiotup t lin Is wttfletirnw u»d to cantoln it The -chat^ Mdw bitnv 
iduce4 and Binut CCk of the bfde bj meAfli offt ihui tftpenTl^ ^ 

dallDd tlio n tedb, iVv- 0* wLwh u dfft driven down witJk the Ths 

upenilidn is to hM taiucl' of libe lir as pDeidi>3ej. redudn^ ttiBi eize nf 

tLe vceiE I for thii iVUipovCp the tcunpm^ bar, j^Ti^ 7, la cmpltiVeil ID irajaiDlTD^ 
niund ibe ncfdla somu yJeldm^ jet cdmpdtt Albt^Uddj, id that wbfUl the oEedle 
ii withdr^mi, a vnTy hediII veiit &r toucb-hole renuuntu Into tbii ^ribralian if 
dropped n Jiuee, ur nifh, chDl|^I friLh powder, on lbs tap of wliidi Ii 0 
" miui,” &8 it U celled, Of aotne other canmraJiinr^ no adjilllrd Os to hmrt M- Hoifi- 
dent tinie to permit the man wbu Am it to retrcilt t4 H proper dintinnre. Fm- 
vioiu to Erui^p it ti uakiol to giv-b notice Id M perwjiu in the lmm«iiate 
ni'^bboLirhoofl, by blowing a horn or ringing a beD, that they nuiy hate the 
opporiimtU' of retiriiije to fiomc place «r lecutily; 

BLEAElilNG. Thi: nrt ijf freeing dotlu and Tnrifma niher fiihlUiieei 
froni ilieir nimral hroini or doakj tuigop and mnderine ihetb pcfTfcctly whitB. 
The moat onricnl^ aail nt tHW tili« the only jenown, mEUvod of hlEsching lineil* 
or cotton dotha, coniifita in froqmnilly Wotllnp iheui] flud axpoaiog ibem upon 
the fnwB to llie rap uf the ann ; the powerAd eetion of which in the de^truiition 
of eolourfl u well known. Tfaii procenfp wltich fs diitini^iBhed by lha term of 

Crm bti-AfilaingT.'^ hflWy boweverp bEien neiniy mpeist^’d by another tcnniMi 
*' Qbm^ or Ch^mJC^ hJearhingf'" founded upon one of tiioie h^iiini and Uwrful 
dliCDVciic% by which modem chemical idrJl[^c ho4^ 14 honourably distmguiihnl 
jUelfi Aful rendtHred mich terrioe tn th4 ana of lif^ Bcfan^ proceeding tn 
deacribe the uew, (and nnw the ardraniy poceai,) wd fhaH gi?e A hTief drHrip- 
tion nf lliB mclLhod of gfaiB bleachiiigp oa, although not gcuerany pmetnodp it it 
itid m UK hi EotUD paJrtfl. Thi dcLajla uf tbe prcfccsa vary of cunrBe with the 
nature of the goedf; but the foBowlng ii the procea for bleaching flu-jiuT>, 
whicb ccnatrtntK on itTipoTtAnl brunch of bttiinew. The firil operatiem, called 
xtrcpln^^ cunikta in immcriiin^ the brown yarn in hot woter^ or in illowing it 
to mji^roile tu cold watcTp or m alLnline ley- Thii occimoni a kind of fenflCTl- 
tatJon,. which laoaeni the laltra eiu^oyeu In luiiuui^ Bib yiimp und m far 
leporotea tlie uthcr Iniprkrritiefl attached to it^ Ehat t]ic whou! may he eaaily 
rnnut'cd by wsihuig in m« or opring water. The next operatiuv^ b tlmt of 
or boiling in an olkaluie lye^ niter wbkh the «kail|d ate cipooed on the 
grofiip for two nr three weekop which loiter DperaJdoD ii called Thaac 

dteniate DpemtiaoB of bimkiiip washing, and cfoAing, ate mmerally n?iicaicd 
four or dVC tim^ each time UoHningthe atreogth of the tuKtilinc Bulnuuq In 
which the hciokiag was perfortEttd- *^0 next procesa ia thpt of whuh^ 

Jia tnore onricntly prartised, conriited in eoaluDg the yam in miTkp which had 
become addulcui by age, which was ufluany employcdp fur the fir^t time^ 
hnmedjiotely after the fourth orhlkh bucking. In ihlji liquor, which waj tech-^ 
DlCsJly called the Uni bout,. the guoda gauecally lay for thrK nr until 

puch lime oi the ■cum Lpegua to crack and nibflidc, when they wen? umolly 
taken uul and mbmitted to a repetLEiuu ef tho pruceuEa already dcKuibciL Thu^ 
whenever the goadi hod been onec aourod^ the opemiiocia of bucking, woBhlug, 
■couiit^ and cniftmg, were repealed in rcguliLr rotation, until die yam coma to a 
goodeulctiirp^ and woa oiteemLil porfeet^ cIbbc. Theea tedbua operudoua have been 
tnneh ihortjinDd by siihatituting' TCXy uullle bilphtuic nf id for the Bour milk. Tbitt 
iDipru'¥ ament (an^imiad by Dr Himied) lo mmh occeleTatedthe pfdcEto^ that am* 
KHinng by suEphum auld may be pctfomied in hum 12 to 24 hjcmn ; wb^ft every 
■onring W the milk proceoB re^n^ Crom two to bi wceki^ and the wholeproccoi 
temy by tuit metmi be CUnipJctcd in four monlhOt which bcArte m^oirad Beven Uf 
eight moulhBi Wa iboil now proceed to give aabgbi history and deocriplion of 
the MW ayotem of bleaching^ Yofunded upon the papoty which chlornie poo- 
»e9ae% of rUpidly defitiojuig ywtohle coluuio. By thk iyirtcjn, (which fur- 
one of bhi! moot heaidiAd ILluatratiiont tlf the fmmaEUc boDchti wlikll 
bnence uiay Tender to the Useful oirtop^ the practice of bleaching h con¬ 
ducted with u degrea of prechuun before unknmimp and. with tbn ntoat lurprH 
sing expedition. For the discovery of cbkirinc+ «o arc tndebied to Scheclpp 
wliUj fn the year ITfi, first formed it by aitp and afUrwards mcertuned LLa 
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p-i/WSN in dciliiiyiijg vEifctaible colours Bill d»e firnt pi™m wlws nuwle PSjwri- 
murila ti&ma tLia flitv Vrilb n ticw Ia EU npfilkiiLiun in tht arta, wiw Mr. Bcr- 
EhatEifS, wlio^ iJi tn& '/uwrno^ de I^h^h^tUt fbr l7ttS, in the 

number for Augnatt 1796^ e^pUUned IUd of ita icttull or* Togetable 

cflSoLirt, and how it might hi op^ed tIiIi jitEviiibi^e ii> tlie prm^ 

of hletwbiiic, flnbj«:t won nttracted the Oltention of Tariune wkuunc 

persona ana entErpriiitig nrnnufjicEafeirft, and nuniffn™ eetaLliabinenLa w^tra 
ftmncHl, m wbiEh the p«ic™ of Ikrtliolkl (modifitid by anl^eouont dkcDwrifa,} 
trjia idopLciL Anioogit lha first to iabwliiko tuid [^:vUet the utw pmeeaft in 
iJiia cmmtry, were Frdfeuor Cdpkud, ihe eelehmtfld Watt, and Mr-Henty, of 
MjuiEbetKfr- Mr. Wtdt, «i curly w 17^7, hDd inEr^iwed U in tbo bkachinjff 
riald of Mr. Maegregor, at Gk%ow | and in liU trvi Hlictniit, he btciched 
^ piceei of dom J and Mr- In the year l7Si8^ publiihed an acctnmtof 

the nrocesa* u proclaed by bitnacLb which Mtniprabimila cYcty ttiiiig at 

UlU dme known reapcctEng the use of chlurtiio gJH in bfcjicbingp eiiif^ptmg the 
CDudeoHatLOn of ibe gOip by tneam uT Iklc. At the £nL introduction of the new 
procRM, the chldrine WW employed in the ^tute of gai, bpt thia mutbod wm 
lonnd m be nttcniled with omny ujccnrEnieiMjEi j tlic hnnea occfliioiimg conah 
der^bk oniioyaace to Ihe workmenj and tha tekture of the clotb tmiug frenaentJy 
injured bv tlie too greal energy nf tlw gaa- It waa hIm found estncrnEly difb- 
cult lo ejtpoM oil die iudacw eq^nally to ita nctionp without wldch no ji^cct 
Mijoebing con mr be effected. Tlw brwt reinsdy for lIicm JuconrenjencDi 
conekted iu coudenDog ihe gM in walerp end aubBei^nefnily in a idution of potil^ 
wbich imbibed ihM gai mare readily than water otoue, flild farmed a mens 
OHvncentpatcd IliiuoTh Tbia tatUr imKcsa was in Ye ted by mnic nuumfudurera 
at JarcUep whence tbn JlK[U|d wiu named—" Liquor de /iris'Wf/' 

hi the year 17ftH, Mr. Tennant, of Glo^w^ took oat a patent far a nrw 
blEQcblng bqnoTt wbieh consiBted of a lolutlon of chJoruie of hmep uiBtead of 
mryirtUrSic otpaiotK wbkh, bniilM being equally eilcodaua wiib die former for 
gene ml MirpoaBi, had the adwantagB of being much chcapsst. Ft ii not, h^wev&r^ 
appUcahle wbclti COUona iwa MibacqiUDlly to bo dyed wUb madder: for bleacb- 
tPfjZ ihesB, the oiymuriatM of pota^ W 5 oda must be empToyeii The pecubu 
adrautagn of cumblniug chForiue with lirarp Of the olkahesj coniuatB Ett ibc dr- 
cUmiitaiLCa tbai ifaa lalLue lullltian gi¥Et out the gate gradually to the goodji which 
rcQuirv Weacbingp but does nat part wLtb it to the atmcBobm with the ^ma 
fqnHty. In eoniequeute of tlhip ibe opcTaiion of bleaching h now not injit- 
rkusp rmr even wetj diaagKcahkk to the workmen; whereas, in tlac fc™er 
pfuEcMT when the gaa wu nfierely recchred inlo wat^^ U waa so freely given twii 
flgqin that no maU ■Muld long endure to wort in itp ur et'en, for any con^cr^ 
Sta timCf to lajperiniEnd tho oprratians. Tlii* advantage of the new proeesa 
morn ihoil AmpenaatM for the diminuliod of die bleacbing power of chlorine* 
which rean]!^ ffnttl the aforesaid coni hi nab dub. Tennant a patent for tiio 

liquid cllloride of lime wm afterwaida Set oaide; hut be mb^UCntJy cibtoined a 
bdOent far cwtnUntug shlodnc whli lime in tbr dry Bttttlff, Tlikia a moat val^uablc 
Unproveraent, tlie dry chlaTLde being IcBi Ikbk to decumpodtiaa than the liquid* 
and bd much aiOhJ portable* the ■mallEr munufactnrera find it more 

advantageous fo pnrcbaie the artick of tbuie whose bniinVMi il I* te pr^rc il* 
than to cBtablisb worki for tlie prepafullon of ihc article tbemBclTra^ The fid- 
lawing k the proccBi msi pracriied m bkfldihig linen^ nr cotter* cJulh, nr yam. 
'fte eame metboda aie follDWEd ii far aa the fburtb CT fifth bucking* aa 
detcrihed in the prcccsi of gtani bleacbhir* only good waahhag la lubatitutcd 
for Crofting. T^Hf g^MJclj arc then immerted m A iolutian of dlLurlde of 11311^^ 
nr of the cliloridci of putaib or eoda, Uld are then well Woebedp hy machiiieiTf. 
in ptWr water. TFsey are ihcu tlkeu to the Kuring veSScIIi containing a parthm 
Very dduia luljihurlc acid, mid when Lakan out of tbeBo Ycmls^ Arc egmi 
well waahed in w-jler; iuid+ laetiy, they art luhlllltted rmra more tn the alkruin-c 
pmceia alrejuly doscrihcjl- F-inea gowk renuirep at Wait, three tmnienfoni m 
difl fiolutiiin af cUoTida of linvEp fnLLnwod by an equal number of oltenuitE 
hnmcrtdnflHi m the murm and in tUa aLkaline Boludonmp citinefullr and llinroiigbly 
-:w^ing them in pure wfllCT helwccti each af thcftc [itocewa. Cbtlnm* bowEf cTp 
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r^uire immeniDiiJ in ihc bl^aeljin^ liqaDr^ vhicll muy likcWlM be 

more ^utrd itiih watet fcKT Cidlltcmi th^ for UdeUL By i£ib m^cbod of 
blcAchui^, Unen goodi combicidy onplre ft ycHowiiH ; uns^ liawETEr, la id 
Kipcrfici^r llml mEfe erponm to tho air far m few dftyt fftDCr&Jly Sfetnom it. 
Tkre gftodli ar« Lbfn finiihcd by boIlili£ ibrtn for a ibart Euhe m a Halu^ 

lion dt pearlfl^ md white POflp^ vhiA the diia£TEOBya odour whicli 

vmiJit ^cTwbe Ik attached tn Reached by ihu nmcctt. Coilea goodi 

do od Teouiro civfling^ m the ydiow tki^f juit Toentionedt dw i^ot appear 
m them wbfD hnUh^ beo^ rtmoved hy tLo aulphtmc adil^ ython^k thia acid 
wtu Act nmiora it from ImER goodo. But Hx ruutino |a£t ilcAmticdp Mtr 
Fut*! {fri^di wbcHe emy em hUnching much of she mreceding Account if 
tak€ti,) obfeirn^ U not m&jcieiit for Mearhipg' cAUcoea intended lor the hpgi 
AuLdder work# The following oullmc nf a pivcEca odopCed bj a odjeiitihc 
printer in ScDilMnd+ for blwnisg colico«9 for onuMer wwk, oricBiit workp or 
ibr pale b1uD djppln^f Wu comimiiikiatcd hr him to Mr. Parkofl, with on afmr- 
Ui« thoJt it may^he relied oft. Ths gOftS*, after being lillgTd^ utEcped* and 
HquaesEedg pftallng between mllm, ate boded iottr tima% leu or twefve boun 
Cfich tidaep m o oaluiion nf canBiiE potuh of ft ipec- gror^ l^m 1.0127 to 2.Ql^dp 
waabing thefn oireMly uid tlioxmighly betweEd r^K bcUmg. Th^ njie then 
iminEtved Ml ii eotuEino of ibe cblninde of potft^hp ongtiULliy of tbc atjangUi qf 
i ond aftemrardi tEduced^ with twenty-lbizr thn^ iti velght of Water p 

but lu tbe opedfic gmvtiy ftione it not a peribet guide, ibe hleodung power of 
the liquid it teeted fay a HdutEcm of indigo of ft known MtiEtiaih. In tbo abere 
praparndefii the gooui iim allowed to rcmBid 12 houTir and are ibenp^ in' Hcme 
piidlcr^ hudf whuft wet, on the gmuF, and expoced to tbe von and weatliiST for 
two iit dure dayi. Fnun tbence they ore remoVEd to the lauTi^ made of the 
■pec, gray, of about 1.0254^ at ihe temperature of 110« F^r.; and after 
lying fire CiC tut houn, ora taian tn the wheel, ftfid waibed. Tlw font hadiugn 
in Gaiutic potftiihp wilb ibe Wsabinoi between etu;]^ Are tlsen TfipeittciX tbo 
goodly after being egaiu ImiUElWEtr in. the diluted ehluride of potoab, iTc Well 
waehed m frt^ wutcTt and then rinccd id r otnminn Mcira lor htdf M hourii Tbe 
Lift pimsa ia that of cairfiil wadimg in eTcan water,, aiter wbicb tljey sre 
immpdmtfi'ly bang up in tha natng ibeda to diy gradu^t. VarkHu irticl^p 
beiddea clDtIi+ Eu^h of wm, paper whleli liaa become mudew^p d:c. are now 
bleachfd by tucana of cblorioe, clfchpr m tbe state of gUj or emubhied with 
olktliea nr altidine rerthi. Tlie ammed Engraving represeflta she apparatiaa 
ecnpluyed for the prepuntiafi of cMoride of patftaih, or lodap for the itwe of caLlcd 
priutpia, ft is ihe himace for beating tbo matorida which lyirtiuili tbe diInTiiiHj 
i a coat iron vewl Contafuuig watery lUld forming a water hftUt foe the rocen- 
tion of tbe aiiEJ; c the body nf the rtilj made rf lead, and the upp^r part mr^ 
rounded h^ U dfi^ nip f d nrftilEd lu nne piece with ll^ find ccntoinlpg a poirtifln 
of water intn^ vucb the bead of the otiil descendu to tbn dEpth of abont six 
Ineltn, Lhn* forming wboi U term ed a wniirr-jaint+ which ptnredta tbe eicnpe of 
the gaaj e ia tbe atill head deftcendiDg. ki we have jual into tbo walFr; 

in tike ctipy^ia ft bent fUEUld, thrush wblch the g rM ia poured into lhn gtiJT 4 j 
■fi agilotcr fnr lining the raatpfiaJj in tbo stlH working ihrougEi un ojr-tigbt 
apEiiTTrE ; and A tbe MUCtlnu pipe, fay whiEli tba gag panea iuto ^ an intei^ 
med^te rcMiil, partly filled wftn watcTn tuid detii^Btl to oireit mij uncombiiked 
BlUJfiatu: fttKi wciicb may occaamnalEy rue irniu the ttilJ during the prnewa j k ft 
■ftf^ty cnbe; imd f the pipe wfalch conveya tbe into n, the large HECElecT 
iniide of Ifftd, anil Ehar^ed wilb tfia afltolme jufmionj a ^e agiCaEor fw CUri' 
atantly atuting the nlkalme Badution ^ thia a neceBftry to pTOmolr tbe fthurptioirk 
of III? gMM; anil^ Id Urge wutkj, tbe agitator li mcT^ h? power frnm a iteanw 
¥ ft “1 oMdidg fur fititug tbo toeeiveTf occoaiDnaily cleaning tt out, • 
p dl>iEhaTp« cock for drawing off di e iaturated idutinn. The junctkfi of bB iha 
Viuio^ p^i and openinga ora lomieri^a ntr tight by water^Jamto, At tbo flmi 
ut^uctiim of lliE new [nmcetft, tbo cblanm? wm obtained by diatilluig nurriado 
a«id upen. ihr blank qjnde of mangtmoae ; but it u now pruOiuEd in a munpUr 
and more mnuuttcnl monufr, by mixing together bbok oxide of manganeia, 
common iilt, jutrl ddiiUd oulpliXEriiir icid j rorioui proportioiia arc uoEd by 





VDollcfj being ftnioui] pradaciiDDd, difTemtt pmceBsei are einploy^ in 

b1eflj:biiig tlunn. The colonmig pfruclplfl of lUb being naiuoU^ M- HdiniTi6 has 
pmpoted & un&rti for eUnriing it by ^g^ng iilk in fllojbnl neiduiated by 
mLifindc acid, but the orfinirv irtftbod i^hlciiEbing dJk ii tbe fnllnwlng. Tbo 
being fdJI raw^ is inelEJsed in n lineii bag^ md boiled in o edlution of Bcmp 
for two or three bimr»- iho bag bcins fre^ueniiy tumedj It Kl tlsen thken, oat 
■nd beabnii anil next waibEdi in dniii wafeT y and^ afltf btin^ iligbtiy Wnangj IL 
ii a BfecHid time pat mtn the boilor filkfd with eoM wflUtp ini*ed wiiji tt^p i^d 
a l i t tl e Indigc^ which gi™ it tbol bhiiah I'aJl coramanly abated in white «lk. 
When the ulk im tdkim out of ■Hiia ircOlld walerj, limy imng it luird with ii 
wooden peg to preM out ell the Swip and water; i 4 W which th^ ebaJ^C it lO 
untwhit- ^ ojid Bepiuntc- tJie tlireadsr IL tl then auapendfsd In 0 kind of atave 
cotajtKlcted for (hat po-TpcM, in wlikh enlphnr il burning, the vEpouf of which 

S 'vea the laal dfme of whlteneia to tJlO lilk. Wwdlen doUia W BometimeM 
enched by lonmy acoilring tb«W with map and water after the (^rmtioti of tho 
fulling mUia, and lomeEnnea by iidphuric acid gn% which ia cEbotod UJ foUowa * 
Use 8tul& are fint weil wuhed and dniued in river water, and thtn put upiiQ 
polM to dry. When half dry, they are eipc*^ tn tho vapour of hnrain^ ml- 
phoTir vr^nlphuTcriU add ga% in a very doae atnre; the ^ gTodanIly udlicnng to 
ms Bnifaco W thn vtnJi; reudEra it heaubfollv white- An impraicmeiit upon thia 
imrthod li Ut eondeiiK tho aulphurnui acid m waSor^ and hnoiew the nuf^ 
thereto y by which meaiLl the acid acta more Wjnally over the w^k luiiacOr 
than when b the itJlIe of gaa^ Tho gat may iJau he obtaiued by digesting alilp 
phiiric ftrid upon chopped itniWp aaw-duit^ nr othiir eajrbouiiuGviu mottori in. a 
reiart, »nA the gaa may be condemed by mn appurntoa limElir to that uwd for 
Cflflideiiiing the chlorine gaa. High preimre aleam hif Wn latdy omplojfed 
inxtEad of dllwbe fiie lynching dutbi^ UU aaid tb 4 t ihia method of blEMhing 
hat brag h«n praotiied in the hut ChaptoJ ia ^ drat wrilcr w hu roenm- 
■nendrH it to the European bleacher; and Sir-, iir W^rigb t bju lokan not a patent 
in ihii country fOT M eppuratiu for wuhing and blEuhing iTpon thb ptindple, 


ifa 

different monoliljctnren: M r. T^’-nnaoi reenmmenda ei^UlJ Wf ighlti of Belt^ uxlde, 
and acid, tUld a quantity of water equal to (he VltUSHTV of acid. Sdlt lUld 
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which i* repTESclklHl iti the unJirSnl mp-Jiirng. TLc snc^a to he 

blnchcJ are fim packitd ckwlv into n ctniical t™bI, throngh wMcJi ije 
ii Milled lo pruB lor Jl whttE; tlte iteain m then mMlc l 5 fiSTCC nn Jilialiiac -MU- 
tkin thrMlfll ihrP jpiDiifl, to tElnO'S** UiC impnrltici anil ctJofiimif tnalECT (which 
npwattcHT 13 repEHijed AJ odcD u may be neccsiaiy) ; hot watier ij neit ini- 
pHled throngh ttiC gCHhdf to teiohotb nil tlie alkaline miltcf % andi 
uf a. high prcfvure ia fopcod thrffojg-h to the Wiiter^ by which tfic goodi 



ate kA in nwly itnUe. md perfectly clem, a li ii copper resAe], formnl u 
rniiEimm ar a gmh:, at tha lower pm of which u a performted (dmn bottom, or 
prating, md bdow thU the ital bottom, &mn which 4 pipe dfiicmds. Thr 
aitklH to b« DpETfllcd upon haraig been ore^ioiulT laid £1 wiltr mitd rubbed 
mlh ma^ HTO in be cloficly pOcked in tiia ¥e»ct the lid nf which 
rk- rEodcTid itcfim-ticht at tbr junctiEim tn the 

tliu wmv] H Tcprracntrd eIlc1£»<^d in a jickoL, to preTcnt the rsduiEtiin 
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U IE ■ T«9cl (djH> Hjf cnpp^t lu wdJ m the Utli^ veuEli imil lubed ti;pFv- 
soap and Wate^p or tlie UJ^Iol HltaLLitD ioiutionjl ot peftri-wt, 
Bodat &C.; C b ■ ]:ripQ Icstidiug fTuin m iE:ejim bail-orp llimugh wllich u intxaduced 
riU-Bm Kt ft of 50 IbE. on tlio loEh^ wMcb ik £rat to be g^tukllji* odmiitfd 

koCq diB oppaxHluap bj* partially 0|hEping tliE aiap-ovok Oj rrboxi It pnaaea inlo tltB 
TEHfiel Aj whcK h ift Allowed La Act upoQ tllO ooodi t^rem deputed, fur liftl/ 
iui liiHiT ? lifter whldi iLe ^sick o mayo# ctiEnpIelelj opouedp iiad the full force 
of the ateoiD allowed to opemte, fint ope!Jlin^ tbe cockt e» whEQ the 

AtEBJO will |HUa u.p the pipe D Into the tressel B eoDtAlnili;|^ iLb alkaline solution]. 
The preamre of tite flOAm wpoo the ■udoof of the liipml in thii vrasid will 
now fjiiimi! It to dneend thtoi^ Uie pipe £ into Lbc vttmal Ap find herein the 
fiteem contmnin^ lo preui^ wiirfujrce the ulkaJloe lltpdd tbroa^ ihe coodflj aatn^ 
rating EVety pMti And CATryltig tbo dlJt and othi^ rmpriMtlea EO Ihe UoaoHV 1 ^ 
liquid qS* tlmrugh die pipe F into ihA receiver Gr imdtmiEAtb. 

prBisiire of Bteom if next cmplnjad to rchU vewl D with liiB discharge J lUfaJine 
liquor; for thla pnTp<»E tliE coekfi ff, ira to be □Idted, and tbe eock^ / 

Uikd ^p to be opened j tha Atum will now poAfi down the pips H, ond cerate 
witlji ita full fbnx^ i^tHL Gp thereby fbrcinE the liquid np the pipe I 1 ngajn Into 
B, fram whuace kL u again forced diiroa^ the gnw in ibc rcssci Ap repeating 
Liifl opEttitioii aa often A3 may be Doceaaaryi in order perfectly to clejr™ tbe™. 
'rbe dirt, and othcrlmptiritieip being TemoYEd, tha next proew b rbot nf rtnaftig j 
which is eflbeted by clofing tba cocm Bp Cp dp €,/, and opening tboBO at ^ Ap 
wbcu tbe fiteam from C pEkssev up the pipe K Into itic vicinrl Lp wLich ia filled 
with clean hot water; the fldJ prWHHre of Ibe itcam being now tmaHlrCred to the 
ftuifficc of ihfi hot waler^ forcci it llkTOUgli the n'rpe M oud ihluugh thcgoodj in 
tbe conied ycahI cmming oway ili the alkaline find other I mpurilica througfa 
the pipe N into the Yeaflel O, The hot liqunr m O li now to be returned ipio 
L, by cIcKfng the cocks k, K omniog tbo« at i, m, when the steam 
pesei duwn ibe pipe P| and fiikcoB the liquer con t*inc 4 in Op up the pipe Q 
again LuLo L, for the renewal of the operation; this part of t^kO propeiA being bIao 
repeated ha muiy limei u miiy he deem^ doirrablcp which will depend upon thn 
condition of tJic evixli. The next rtogc of (he |rFPcera B diyingp wlJcb a cdfYClcd. 
by cloflltig dl t^ enck^ except tkoae at e, and aJIowmg steBiB., at a 
reduced. preasotFep to poAi ditvot from C min tbfi vfiiHr] A ogBiiK by which all 
tbe water ia drxrcn uLit fium the goadst leaTiug Lbem nearlj all in a ^ state, 
the ilemn paasng odT through tho pipe F, and escaping at IL Jn Lhli narL uf 
the pTuceaa It ii ikBCO^liry to ahaenrC difit fltefim diould dot Iw omploycd at 0 
FTH^cr pr™mT^ than 20il», an tlie and ibal ib action should nut be pro- 
beyond ihe time necotBory to drivE olT the watcr« For tha hJcacliing uf 
p{«u getodfi^ in lieu of the circulor-lidcd ywhI Ap palrntco recutaniciidjl 
Odfi with i4r$ighE mdeSf dlmlnlibilkg downwardi j m thia Tflswl the gooda haYLog 
been cBTcfuJly fuldcd ara to be cLwIy packedr and, in addition to the rUrdmJjig 
aorl wasblogK by mcoikA of alkoUne soliitioiii^ cuixcnb of cold nixt produced by 
a blowing uifiithLEM!, BTC tfl bo admitted through the pipe whidip it li laiilp 
greatly aanoti In whitening the ikbriE^ 

BLINDS. Serccol ocHrnpHcd of rorioas mBtErial% olid fixed in window 
frnmei, escbtt to excloda a too Itroiig bghti nr to omen the hitcriur of an 
amutmcnl from ihc abteufratim of pwraoni on the entiide, without obiitnictlug 
the TicTf of thw within. The cnobivancea for thewf purpoiiet are numerom, 
and BO wen known ifi to requlrE no particLilar description; we AhftU^ iheryforep 
only nutke a hliod for drculaf head^ wiihIdwk aa tbe« whidowa are caminun 
in modt-m chuj^heip ebapek and pblm buMing;^ and tho heodj have liitbicrto 
l^en aEltEr left entirely without llmd«p or the hlinda baya been awkwartHy 
coutriYCiL wid imughiiy in their appearance- 1 a an deraljEui of tho 

ftTcb of a window ; a 0 a metal tube bent so oi to ht the br-od of the Wtndqw, 
And Herrmg ii a circnlAr curtain rod; tbli rod Uopen all along tfaB nppr ^dgcp 
AS kbown in the icctiOH Fig. S; the ends fit mlo hulei fit A and r»made through 
Iba window bar at d; ni a pulley is fixed, comeipaDding with Ebo hafet find 
bore of iht bent tube a; an i-Eidtc^i* band a c r fiTy*. V and 2 enten the inbn a 
by the end guo coit al the other emit pasncj under tljc pulky tliLii douefi 


m 


block MACiilNiatV. 


till* 1-indow beVflw tl»e bat tL pul*® fiVCT tb-i puHcV c, jumI tliTO dtbt a 

catch raii imlli^p at^t ahcWD im the dr^w^- fa ardet to mike the hflnd. a 

^i: uf d^jlh Is tiiii-n i ilttJo wider iliEin the hralit af ^ ireh. xiid ra 

Lm itod.fun.fLTrai'*. und w folJrd tiki^ b &ii ( mmila then paacil »l Hi- 



bolimn tht«ugli jJltbefuldi into the middle «r the window bat Bl d. funning » ^ 
troUtthcHiidcittuLirbilKaM; boliwateinJidcnltheuthEreudillllnsf^j which 
idlov the hliwl to Elide atong ihe tube; ihe bottom fold u Uiekcd to ibe wtu^iW 
luir near iho end b,- two plww of tope eonnert tlm fold frith th« endfeaB 
hand hv paaring ihnragh the iplil Itthe to ihowit The bLnd M dritra ofer the 
window, oTtritlldtiiwn from il, nteocdiD- to onejiile or Other of the en^rm 
Kind u miUed, nr ia the common roUcr Wittd. Tlie uiTmtnr of l^hi* ereellent 
euotrirMCO, Mr H. Goode, of R>de, IHe of Wight, was peicntod bf the Society 

of Arti with iho Silw Viderw Mednl, , „ , l j . 

BLOCK MACHINERY. The muddniiry At the Koyd Dwi-yaid, at 
Pornmouth, intenind by Mr, Bninel, for monHlIietiwing liltiek*, u deservedly 
celebretei The fnllowitig ii n itooeuie BMOiuit of it. The moeinnBs ent tepA' 
nied into four eliUM.-i. \. thB SAwinB mBchine. for converting the Hpe Umber 
into piuprr ditocniion* for thn Email macliinei to operate upoo. S. Th^achi’ 
nmy to form At Ehrll 3. lllo ihenvB-fiitiiiwig ntochiuto. Audi The pm- 
tfjj|£ihii 3 «. Xtlie mafiihitie^ ii ^opiMa of i!i>j!iplk?£cn|f IhrtC cf 
blocLft of dilTcrtrtt laci oJt ihi; mudb timE| and U worked hj tw* atiiiin-nitgiii« 
of 3(^hi™j ptiwcr cacl.. Th^ ardrr uf t3»; p™!(« » t3iia 
Erst <nx into illproptfif to fcmil lha Tjraua ^Ei onhe htocka, hy two 
Unr? Mwiiie mafihiM^ otic a m^lirocatmg, Jind tbfi Ollier a cireuliir law. rhcM 
kiiRth^ of non neU cut into ^tokr», nud ripjMJd or jptL Up Lntn pruper 
ilz^hy four iiwifl^ beucht^ with ctrciOirMWio and non wetj trci^alingf 
ulw^ wmdi El tfiwpldyed ia catling trp ihc piDccs fur blucH. TIil’ 

Kantlingi <ii the blocks being IIeui prepared, llig> next proOHA \s thul of 

Milking (he Sh^Oe. 'L*ba cCPtn hole for iho pm of the thonva ii Ut^t hnred by 
a !Kntnlb4t in tha borinj machine, wbiUt a. muaiheT of others EorrcxpRliilmg to 
thv nomber nf whicb tbs block U to fluolaiiit is bom3 ri^lit augU« to 

thi? former, to admit ibu Hrit itmkc nf lliE diiael, xnd, m thE sdUiC tillto, fuim 
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miehine* here IIk? m fituOy tn A munhlc cMn^ bon^ 

AfCordiD" tij Dr. GMary. 400 fltiukM iwr rnmilti?. Laie ttifi (^l 

iliTimiv^g cinisge adVAneea ■ emsll tp»ee, brin<^S a £^b 
undrrthe^hMd. ™tH Uw ’nOtOm ia «l( to the pn^^r len|tL, 
IrterdiD Slit U ateiapfld art* th. eh^l liamA pt It* '^eteti 
The dliM cut are thrult the morti*# by itneil of iUwl pnijcctlliB 

f KxBLfck of ike chiKli whiEh *rH alaO nrraxNl with IWP cntte-nip eaIL &4 

SSliS «,Sw Si 7 » tt. dj-n rtkb ^ ^ 

S. to £, cut at eiSh • A wtd “t ** uroe kate *« nJ« of ^ 

A* to require uo father trimming* Tlie cohere of the Woct ere 
™t^n off at r^Llw aaw table. And ft it then KtoW to *□ .hapUlg 
nuclijnfl: T3 !!tc Ihe bJijcki iuu fixinl in piofe* m tki: p^htn&a of two 
wliccU fiici upou tkii name A)rt»i lha dutaurt Mwcim tfam 
latino to MUt iSriulM iii» of Wucfcl, ^ wheel havi^ ton ™t Lto^ 

are ihaptDg at oaiM*, Thito wUmIi am mafa to riralTfi mth ^at 
Xa^SrLttor act bl a aUde real, wHcl^ mmtoe to a curred direction to 
the Hue of the asla, cula llltiSD otttwml htffia of tj** *°r die 

fiKUre. At SM^ *0 tool hat toarefied fa whole lelt^ of fa fa 

ELo “threwn nut of gear, and die hfalu am (without renting diem) 
^l^roedoi™ rLthpart Aand .nelher foUfth^n ofUnUI ««*“ “ 
eKuuaed to fa cutter. Wbeo fa renuluing portitina of fa fuifae MB ahatied, 
ate rentoTed, auil fa hut opcnition ii tierfonned Iw fa 

Diachhie which, hr toeana of a cutter, BcoCpa out a gitiote l^d fa 
ina<.tUlie, wmci. 7 ^ tjj^ cude, nod fcnifaiag at fa ccutml bole for 

.^v reE to rtireore any little re^hneMee, mid give the 
irfS a Safaf A, which it limic by ha/i aud fa ia cotnl.reto. 

0/fa sKrihU are iDoatly made of liMUm rfa, which It cut mto 
eleiia af a MUPer ihickneH by eilTuinr liwa, and tocn removed to A Ctowu iliW, 
wt^h b.irl?t^reeQtrt hoUi and at fa nama lima reducee the Cirun^artnee to 
r^ifa^wB, The faAve is then placed in fa coc^g ra^hine, whiah 
Ihnua a on each ardc of the block to wcrlro the buih or coak, which le a 
form, widi the ends tonuded off The Diachtociy fa dTecttog thia u 
ioceuioaa, and acta with auiil accuntoV, ifa (he ei^ am caat 
ib^rdMle top W^ a hammer to auffidiml to fix fa euak m tla pw pree 
^ M^rStOlcd through fa two cooka ami the Wt^cinng wood, Itoi Pj^ 
Sr ■ 1 4-n iltB tfalTV fiTito n liu!j^ Diulcl' tkc fajlLBlSHiPrt WlllCll 

eierte umef fa treadte- The amtic* of the coeka "(if “*t btoached hy a steel 
d^ annbrS^Ve bring remove to a kfa, wtocll ento the groove on tile 
dnU, and ine S idu-m^^ fa comuleled. Tiiwre remairtl n^ 

t.ui which, pattin^threush the two (idea of live shEll, serra p the 
^^^%ffihi£^^eK^S'piu.are atoomi^^^ turned, and Pjdifa^ 

L anmcTiIbh^ fnr litt* HUTlnWe E flO timt, willl tiis cicfiTiEicin tff itrapjJlPg by rup* 

tfd^, faaSSi -mtereat of ^ney, fa. -m o3,(»q/.. ^d 

hTfa maehinr, wai completely clewed ui far yews! Mr. Dmncl 

etfeotorl nj Hie mec , r g^j^ulaud fat fa machma nuje 

!SS 3 si£ ri jSS 5 :» p"' *< I"/ “ ?" 

of fa iiavY but also “f fa onfanco depfwtiiirnt. „ii 

Althoue^'the farreoing account of the operatiuns of the maehmee ^ 

ca^c^he faemi^ reader a mfafafly d«r idea of fa whole precem by 
E fa Wocks ar?^, we douhtnot that a repretoulahji of wme of Uia 
SE Efat will be Acceptoblc to cur readers To give “f 

fkTtne^fam would eanae Ui to ewtmd this Miid* to too great a 
^todSodS, tjfa^vsrious SAW. by which the (^. -m i^op vuto hlu^ 
'__ Ji-r-hSeh laws mar be eonaldncd as applleahlc 

anfl um * 

In ctlicr 


the tfws am cut up Ulbu ciucu 

^mpAtlwre ^ ^ 
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Ktlb«equE;tkl nper*limii llkne m*y lie *aid Ut efflMdtute the bLuck-liLikii5gMMilii- 
nEry, wupeflj hi ftud from thM^ we hflireMlrctjcd two af ll*e prinpipHl, to 

form lubjctftof the (tEcinnpaiijillg Eiigrjivingi. I ll a aidn Eloratiat] of ihs 



j^iortiimff madiiiieT m. w hiicli iEe tnortue? for ihc ih^po-vw iLro nic o o llie b- si 
of tbE mnEhmo: * o ilidioff camige r c dui tl&ck to be morawd, ftwurelj tfiJ4 
m tSiE iIidiiiK cnjiia^ bj the teTflw »; / one of ihc eutten^ Um number of 
wUeb dEpcnlL cm tbfr nombtr of pIimvm ibe block k to ointiim j if the c^ttr 
fnimcj movLuj' vertically ia guides luLcned to the two front pilLitfa of lilt 
tflociudE^ cmis of which pilkn h rEmoved in the b^guitk to order to flbow the 
cuujsr froint i k 1 guide rod ittocbed to the upper part of Uu tullH fraoiE, md 
luorinff lo & coliu'i: Jb connecting tod* attBched el the upper end to the cutter 
fraino, cad at the crank t feted upon the f 

from toe stesm-Ensliie pasEiue round iTlC drum n. whmb il ^Ued to Itrt Hf- 

^hed o. Th# iltw« tq*°n b«ti^ ^ or 

from, Ow fly'wWt, It ■ F. onun il« coqUal m^ur of 

i 1 m dmm rt, m 4 which H movea by the Jctot 9 y,- r u » douhle-tire^ed 
Bcrew^ by which toe alidmg caiMge ia airaoEed ^ rl wnrtB M a nut r, wtoch 
tamn fti a bt^ug t p- to thi^ attached Uja Tachet-whcel e and the ct^ 

whed w; X a pinion adiiig upon iPp and turned by the handle and otiljF uied 
to hrmg the bl^ki under the nrntteri for tha feat ettt, aAer which tha carriage k 
advauGid hf toe mafibinB m tha fuHoT^g manner i—Upan tha ihafr ai ia an 
a^entfie 1^ which acts trpou a roller 2 lli a Vflllcal lavat 3j, to tha lower end dF 
which il j.-DtDlcd a hcniaiint^ bar 4^ which a tooth acting upon the teeth 
of to.# ratchel-vhfch ao that ul each rctolulioo nf the ^3 ihc eccentric 
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thwii iinp [Hit tilij ubiwr flid of tluj IpTCT 3i niofcs In nri ojipoAt£ diKctiiin liift 
iwclifl-whiwi p, wliieli. It *> **“ 

tho alidinp CI1TTU£P, HI H 1» hrin^ * fr»h J^nft of the block imdot the 
■Mticm '¥1<™ llw *!»)« length of the mOtlLK i» cut, tht adruiCC of the 
CUTriaifO fiirthof a iwTentEd « ftllnini:— The eitiBnily of the bar 4 la pro¬ 
be^ bevocid the ratehpt-wheel, and TMU njnm the Verer 3, whitk turtu upon 
o pm in OW of the Bpricht tchnma nf the frame. The lev« 5 a wpiwrtea: by 
Ibo cMTed end of the leaer 6^ the othpf end of irlikh I«ti Ppan im adjuil^le 
dide 7 which a im!ih!d Is the iGding WTraffe, and which la hi nsad, thiil when 
the morliM a cmnpleted, the long nrin nf the lever 6 i* ro longer wppo^ 
the dide : the lone nnn of tho lever entHetpenliy deseendi, and, by Jia dMwnt. 
tidtei the lever 5, wldcL lifta the bur -I clear of the teeth of the mlehet-wheeL 
% 2 la H aide cleeatiou of the ihi[|uii£ maihine i a a a large cimihii run, or 


Fit.i- 



Chnek. firmly kejtd upon die rhiift; 3 a rimFUr chtteh; e M'lflj m™!"* ^ 
ahown in ih^drewing) ia placed npim Ae ihoft iK-hind n- Thi* rh^ a n« 

made fiat, bnt nmy be let upon the ihalt el «iy Mijuned Ju^e fwm a to ™it 

the diffitient ^et of tho hlocfca; d d «r itey 1»ltr 

a and C, ami having nnia at the barhof e to retain it at the r^llte dwtance 
from a ■ eearc the Moctawhich aretnbeahapedi they ur* ret^ned betwem >»" 
chuclu amid f, ea fcUowi ://ai« a ntimber of ^ort tnaundnl^ let m iLe chilli 
p and each conriog OTt tho farther end a email rruei, the rttlcmitiBS of wh^h 
live tU dw^^^rnp; hi the chuckcii a tcrow, cpp«ile to. and ctmeen^ 
with, tho ma^fili//,- the inner end uf the* icieWi Wing a oh^ rteei rmg 
toc^V fitted upon ihW Each bloek. In the opeiatmn of the hcil« pn- 

rbi b dm tnortkinP nrnchme, hm had (he lino o? m extt deter¬ 

mined, hyAe morke of two ited liPEa hnpTfWed on one « 1 <h and of a imibi 
rmc upon the Other. Tho luaihi of the two ring* are applied to the edi ting 
ad the citHB, and the ring on the aciew ia odvaneed by the actvw to ihe inwle 
mark on the other end of the Uriek; - la a dide rr>L *npportcd upm the bed 
3 end miH-lied to the radial hm-y, which tuna npon a cenire dltt^y l« 11 «th 
the line uf (he nail of the ohalt 3 ,■ Iria the bar canying the culler 1 , nnd thdmg 



































BLOCKS. 


IHft 

b a niartiae; » b Bpindlt, pasdiif! thnragh a tedkBt in *, imd Unng a 
I)n4in Ikotiwntal wHw " fitted npott iu iBwcr end : o DUB (iT l»o pjlan 
THiitUie Uo curved l>Brt e q, cnHctl aUttpaa; Llie cun-e on MB ^ ^XemimiDg 
the sliiw of the fiiqea oftliE Uodo, and thm of the other har the sbapea of the 
lid^ irf iho blocta. f is B line- by whleh the enlict har ii moved along iti 
mortise, M ea to cbUM the rellcr B to pria eeiwit ono of the slmpca p or f ; a 
u a Lor ottBchcd tu ihe aliil* Teat, hy tthieh the rcri ii made to travem the 
h, deicribing B puitioti of B eircle of which the plrot of the radial bar la the 
o^tro. Tlfe operiltion of llto inochihe if as followt: the churlw heiog fiUed 
'oith a biunber of bloeht cctTE^ndlng to the uuniKT of maundnla, the chueta 
are act in Diodon by a itnn from the engine juning lound tlie drum t keyed 
upon the ilinft 3. Wie etmir i being prarkUBly adjaitud to proper dtrtn^, 

ihValteodant bnliing iba bar a in h& rigt* Ibw^, ="??« n.st tVowly <0 

intrene the hrd 3, whilst, by the lever v, IleM in hi* left himl. be teop* lliO 
roller a in otiftloet with the shape « « q, and cOHa«piandy CSHHU ibe cuttrt f to 
describe a eurvu limltlir to that oi^hc ihape; and that free of the block* wbicli 
ia enpqeed to the cotter tevolrine with eatTElne mpidily egainsl die colter, I* 
enl to a eorresponding ibape. tvlien the fitit «de is nmiplet^ lliB block* end 
the chucks BIU tuipped, end the blnelu Me turhpd omvfo^h wnd. so as lo 
tnfesent the next aide to tlie cutter. This is clieclrf by the foQowine means, on 
the oulcr end of each fflnnqdiil ia li*ed a worm wheel t, mton which an eintlew 
screw upon die outer end of the epindle w eeb i tjptm 
apbidle u filed a bevQled pinion s, EEaring with a bevillcd wheel #, fitted li^ 
urwn the tall, men it la iwuhrirf to turn the block, tho wheel * la locked lo 
the fimne by a ealeb pidl (not ahownj and ibe attendant ttirns ronod the ehuck* 
o and e four dmEa, and iho hevillod pituBM KvoWng round the whrti » came 
tha ipiniSea on whicb the endles* screw ii ent to lutii die wonn wheel* one* 
ouarteT nrand. ITic roller u ie then by a dinple movemfiit pusbed dawn, iqm 
to set acainst the lower ihape; the ehucki mc again let in million, end die slido 
rest b^ made to tmver*; Uck over the bed, the *«ond fner II alisped. and 
ihe Operation ia TEpeated for tb e other two eidca. . , „ 

BLOCKS, in die Savy, and Marine A«b!lei-tiin!, a speaea nf poUoy v^y 
eateuMick used for moving heavy weiglll*, hy mean* of roiM or chains 
over the puheys; also oeMiionally in wTliitEetuTa] and odur worta- A hlock 
of obo or Itiore iBiBcyt, onlUd ehravet, which a« genendly formed uf 
lignam viuc, or epine heiil wood injcttcd between chetk-picees foimbig what ia 
.■.I in.1 the shell of the Lloek, End luniing upon n pin nnsaingtl^ugb the shell 
aod Ibe Cimtiia of the aiKBroa. Blocks mb of variuua forma, each haymg a raT- 
lieular hnmu; the fidlow^ cutrepT«3Enta a comnon ainglD block; a i* t he shell, 
b ihff ihctivifT e tSic pnw BIncka are m^endctl bjf lifupsp collier tif rope or iron ; 
tht IftLEtr are Iiun-atinppcd bJoct^ mid Lave fi^uenlly a rvivft-bflok- A 
cDtubtttfllidzi iirn IklockB^ oev of wiiicli la attAchi^ id lb® loud, lo 1>5 \i 

called m Im-We, and the |K>#-er ii lo b<i rttimnied by tlie ppiice which 

dw Till («bkh 11 liifll liart of the rnpe La which the power a Epplifid) 
compared wftb thi? lipiiOQ ihrongh which the lp*d a railed, dciiiicm^ foi 
whtb li gttat, nwin^ to thi- n|idily of tire rn|i«H^ ind th* wu^W 
dimnclfT of the bIlcbVm ; Lhcre^ for nOttlicid purpoata, fiJE neceaiHrily liinited by 
mtkiidETmiima Mm to Weight Emd ifpoce. The tiction ia ulio rooMidrtnbly in- 
creaaefL in ceHliill droitoiHtnneeiis under which btoeti *re BrjihEo- when 
ili more than one ihEsYe In the hloch, the rail corr^fi:! Last oVfT tho outline 
abeave; HJid lliot if the eatTtinD uf ^Wer he ill n lit !p OBirly parallel 

to Um diiTCtiEHa in width the load a idwa^i endcATOure to g¥l into a litiE 

villi ihc pauiL of flupetkatO'll | for tho great Eirictiim lo he ovwromE preT^fndtvg 
tbo n{ual inJifQil^loo of the power dirmighool the cdmhSnitinDj and the outside 
ifacATe to not Ehr pmauiT uT ita OWH ihore of thf load,, 

hut hIk the addithmil itroin mffidmit to over-ceme ihe fnction of ihc other 
Iihuvn^ Kcd the ida inCTtiB! of the Bntke load; it must, thcrefon! be CODli- 
dcrohly depreosedi i fTid in cOItHOqUCUGO of thif ohttqiiD dlrcttiou nf the biock^. 
tlio Lfiirtol frii-tifin of p|g ubeavca becoom HI great, MM iu flome CAHi nd'orly to 
npioL the power, Fi^j. I and ^ repreHSnl blod^ mo cotutnivEed la to aDaw 
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tiny fall ta piA* oTcf ihe tiiiddltf 
thwt, by Which mefliiiB lE wP be 
imineiliatfJy bcwMh Uie pdiil cf 
HUipenlioii. fV. 1 il iflvenn^n 
<if die cclebnued SmMtim, wlw 
muplaved blocki of tins dcieripMn 
iT> Wctiog Eddintcme L%Ht- 

bouw. llie npjHfr bl«k fl c*nlJuiia 

G ^wJSTia nutgal in twn ina 

dm IrtWET blDct * COttt^ aSwi « 

«hiBKTrft, iJao rongp^ in two tirtUj 

the lei™ tlET of ?iicii¥« ™ ^ 
ihfl vs^f^T tier nf ihtllVia in 
mun* ttftn iwa of ibu fop 

«niiiUer iKmi tbe oibci tlieai^EST tb® 
mode of FBtvjng mpe a «* Gjt 
Ii>wi- Beginning in the tniMlPp tbe 
rope ia leevcd oirer tba large ibtajrca 

u M it *rlll P’1 t.heMc going 

to tbe first of flw amnllnr BbfiBTe*^ 

iW an: reeled tlirmngliimt; tlicncE 
^ti En tne otiier one of the le- 
mainiiig large abfJira, and endbig 

upeu dse raidille fhmO of die upper 

hl^lu The prfncipnil tilgeciHMi to 

rcirmn', Mi3 h ** f '"’f™ 

block C contfttP* W« •brnut, (fhown dH 

vEnHiw.) in ™“ * 

□f i «TT nnoU diimietE'- iTie of reev- 

illjr !• to begin up™ tlw mlddla npper itiealfe. 
uS '■litn Jittl^ad M the oUlcf tbeoTii, 
lie CHBS iheaTo, wlkitJi cMTiei tbe mtie anf 
Out« on llin oppoHlc lUe, and then prateea 

aetoin in Ae ard«f of ti» AeaTEL 

The annraed figure reprtiMiU an imprmred 

block. inTcnted by ^ 

An Sotlmy of Artt TEe advvitagoa which tUi 
yack pOMffi*!* oter ibosa in comnwlt uk, «« 

Ac, EUted by Ml, DoAway. « In ail ^ ^ 

Jliraiii tba royal MVy, A« 

Is eat block Toquirta thal two rnan AaalA ^ 
(Eitl out ou tkc ftpebor, a moat pc^uu» 

vnii tluxT' ■wliereii* miiae ntiJT nfi^PTM one 

^ beSfic kaa ^ 

jnm at Ijock aa tn the former me, 

riinS s sfSt a,* ««.«i. ~ji" 

the abip pifcchM hif ^V+ the iUtebnr ^ 

Tilhout fl mnn c^ng ntt bia fltandme 

btknil and ffuiifinjr the hoot of the blect 
■Ttchirr bv aitflffind hixik* limfliir to a bofil-Jiou» 
fiiiitv is w^f^bdity of ^ 

^ Sl? rocii^t,»timi the 1-0 th« 

waight nf the block to Uim. m onlrr the 
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honk ill th* ring of til* ^chojT. Sbwjld tbfl ancbar, when hoflheMi in tha dmrk^ 
or c^t^i£Tin»c, G 4 LLW a. turn in thn foll^ ihe hmak hcinn on n nrival jniuL, tho tutn 
wQ] Gniiio cnit hcfurf the itrain ooueii ns th« h^ockj rioid when tba analuiT li 
foul it- cBii Ako Ik hodl^d with ^reiiE ftuHlity, En thirL^'-two r«tn^ marvicB 
[ bji^fi leen Ihs wiKKlt*S GA:^bWkfr bwcU w mucli in ^a]A clinubn, ihilt the 
nhfATEd hnVD b«:K>nse Irnmornblo; mine, bomg of mctnl^ m liable to no much 
incbnymience," AncLkEr gnnt o^Antof^e m&j be dertTohle haja BatliW^'i 
cnt^hliKk hom^ nppltEl'llhlG to Otlier Him; wheniiu tba old miEn mr^ sot. Fat 
iniiiuiee, Tfien^V a ipore toaktt or two htte^l with hookii of Tarioui 

■Tiirf, it rtiAj take a stmp ganr-hlocki, or il may bc.MtTeited intn a Imhing^ 
h\ack wiihoul die hcnik ntid aodtet, but with the ■□ckwt bdL. In Lhc 
which rcurewofci a penpeotiTe wtew of the blocl^it wHI bt ftten th*t the l^kt 
hutcad to being ffimiDd hi one with the Btcqp^ lurna with ■ rai^el head, in a 
iK^et which hitngi (nm o t^itt punisg dtra^rh tho Ic^cr t^d of the iheH 
Althdili^li eniEiety fcrnned m meEzd, tliaj ilte Im^sr than wooden ones with 
th^irlFan tnttdinf«d and i;npfthle of tlie mnio icmne. 

There u anntlwr ipccicfl of bJoekar which djh tenaed ^ Ditiid and are 

need Cbr Ughbeni^ or sktdng np^ u it tBCnnedrdle ^^HUldin^ rl^Ug of thipi. it 
EoUHti nucmiy of a oitenUtr block of wood, with a grobre nn lU oimnnf^ncet 



irniud which lhc lower end of the almnijd, or 111 ircm Itmp, b ^aatened; threci 
hulei pOMing thrnu^ tbo ihcD, in a trianj^r) to iI^hb Laniiird 

DF imallfr ropci, wnith formi a ipeeicg. of tackle foK dS'htaning the Bhuriuhif 
There 'dm no iheATeA in [ht^ dead aye, hut the adgei nf the 
holef Bue rounded olT to prertmt cutting the laniard, but th±i 
Terr imperfectly ahanwen the purpose; ai ftuEn the ItiUghnrsa 
•of tile gnun of the wood, which ii uiually eliiii ofid fraai tlic 
ittffhcM of the mpe^ the ktiiiird rendfri whh dlfinilfy^ and 
ftmo the great Etnaio to whkh it h fnbjectEd^ it is fH^entlj 
brnken. A rcry ilmplc and elTectu^ un pnireniEDt hal beati 
made in thb TCfpcol by Mr. Car^, Sorve-yor of SihippUiai 
at Btiitnl, hy inu^rdag a half tthcaTc of Mgtmin Vihc ln|0 el^ 
of the boka, which Bniian lhe laniiird td rtiiidifr with er^ter 
fadiity, and the ihmiid tn he let up in hnlf the nanJ time^ 
f EhewB the dead e>e; F%?, 2 a scetkm tif the laiiir ; 
and 3 ime of the halfshcaTctL h will be wmo from the 
nianner of inierting the half ■henFo^ «* ■hnmi in thal 

they catmot faU ouH for the mure preuure there li an ihiain K 
thi tutor they will he. 

Thn anTlBMd R^tre reprmeiiitl a block of I p«llhlf 
desedptiun, intended fur forming a ki^ of rope-raid to a 
HTraiiiiliQd fihip- When a tcimI thus cticiiinitiiJicrd liaj Eud 
a rupe thTpwn over by Capt- Mnnby’i nj^Numtu^ or any other 
meani, erniBidcrahle m^^ty hai neen found Is reeving an 
□nliniry pnUey for the colsveyancii wf the crow tu the thoTO. 

In thE figure^ it will be sGoa that the puDej diTidn at the 
Vtook^ or ahackle„ into Iwo equal parUi m ihaL it may be 






blowing MACaiKES, 




’^’ “^ “ a»“.^r8 .u«.,.. 

“ teooD, Ti. i~”p^ ”-[;i^„‘" Ki“*: 

(IT f'W clunfjinB^ _ ^ miitnw of hluwi with lime miiltL'^ nn 

miCBl lute% the fiuitipg ^ hitlJiBE Utidetpaae lumunErTn^, 

" SlOTTIN-G """= ^ 

‘“»;»"S *“1 ^'a'Srste 

bLutioa itf finsli chimneT*. JSiliDUgli ills curamon btllswa a 

hy Eh= 1 »S« dn^ o_r tie u genci® lly » !<= 

QnduBlitEilljr a blow^g emplunil at tup.' fumneM, as in 

(-atiw tn !!□« mncWnss *1 «h ^ 

furfiEB, tc. Bipwwg . y „ CumtuiiiDtU tmd uncTonn aa pnailln, 

rfiLtin all bdDE. '•*“ ’’W^t Iw a “itSr«e»l 1**“ t«et^ Itnewp, 

whidi *a havs a dlatinet 

b„t tie feat llnwittg It coiidUl. tif a nuntW oF 

accDimt, U tlttt Z.‘ j har^ntBl iljift,and snElnBEd within b B>'iin- 

THtna CPT fappci*. ? -t umMSitE lidEi irf tlr cjiindcr, (n ons of 

driotl bo*, hasiiig 1*0 _ tJ^^funiajx, whiLit the air eninTi ly iIe 

,hirh ia att«J a tuU E^sal -pidUy, a o^iatu and '- 

Dilier apsrtnre, nuili the il^ inipliled throuEh ibt e“JEi“ W ^ fiutiate. 

ST3.^“ 1";;?- x.p». 3%« G.o-1-.. 

l„,n «“"■'’¥ end wliiEb is 

iLnPther JLinjl « J u^U-ar* Tbk nmishbe m ftrm nsBcmlalea nn Offdi- 
BTnitha' fgrgea, Ji mlw * midiUff board, jdlflUar to 

niWT Etngie it fttfiriaW wiS^ a tbIte ^ning up**^. Ilia 

the battiKn hnw ^ • ..It, traded with irciglt*, which compreM the UJiper 

^^eanduadEB Wdeata^b =.^ ^ , 

Mil distcml tbe Inwer * £“1^ nine or noule of the bellaw* comW«- 

horisontalpirtitioit npan » r ju'p |i^nm unly wlilH the air t* admitled 

niMlaewitll “t The W^tlira of lie machine I* « 

by tha vaiTC in tic |,.^,1,C brtXc or hamfle, the air «mtoined 

r^iam; TTw I™"' lliroLh tlis ral™ In il« midiUa hoard Into 

llie lowrt *T'i^ ihnitigl tht nnt^e, a* ihit a. 

tl,e upper compartment, olid nrf F ^ _j j Jiatenda tie upper ortn- 

i. J, & into it. it 'i“A"Ka-r K the *dra in tho inid£ K«td 

hy th'^p^^of lb- -El,t* unnu it, 

dose*, u*1?Lrad tlroneh the nonle in a conlmuoai cumnt 

tha air beoeatl it » | .ptnrt Iv Hie valte in ihe heard, and iUla 

tha dasreat of the ■ ^d n?^ ri* of ti« hosrf ii b M 

the Igwi* ehajnbej- oj^ br/uiE' and tiiu a wmtiniwua hia*l u mamEamed. 

into lh= nptf' H not O^te ffliul. «f “f “ tmifonn fnn*l fot during 

the ujratrt^^s ™ ^ ^ to ascend; but illKUl t^ deacant 

the uppsr ^ eapeU^y ill* pteanunf of lbs weight! bIdpe, 

of lie lower bn«^ _th ^*P“ current t* tben neady uniloTm. 

wbkh. h^F at^'i™ y^^i^^aclinB U the water benowa, invented by 

[KlnTr?!' “ThTi^™ if^tW marhlmt wEU be rcodfly nnderatnoJ^tl^' 
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tkc!3p dC ihi!i foUiyting LUagnim 
Thi^ ft^rq t& A T&riEE»l 

uxtiac] of UkE machind'. q ifi 
ti»d AilcrLiiTk of eJii: lirrEr at 
bdom^ wills twD mrdrtBd 
4 anil £ iU^pcatled rznin ita dX- 
ETEDutifi I theia arc 

X n. imdcmEatli, but PLit-tfgbt 
Tdh d aiirl arv two lofugier 
timseIs, filled wilh Wnlar Lu tbe 
uiiid Idrd in which die 
And r daE and fall aUsmatelj. 

^ A i ii Q, tube nr wluch 
pofiaea through the 7Edi$c!tff iJand 
1^1 and rca^Ei ahnvE ilie mriocd 
of thii wttler; At Llid Extremili?! are tiro vidvt^ ramlrtcj hv mlatiiLe) wbKrll 
rcSfmrtdTiJy npffEj ontwaidt intu tbe TarmtA Widi A pipe jU a Dpen to 

the aimi^hpro. I onA I m pipes passing tb;o4lg!l the bnttaiu of d and e, And 
cxtendui^ n liciJe ahoTf tbt stLr&CE of the Water; dtey am open at top, and Imvfl 
TftiTet 01 iMltom QMninj? into the tttmk to wbicb tlifi likm \m fitted wLIdh «rti- 
duEti tbfi b]a=^t to tho llimoee. An alteniatlng ihation tcillg impAiiud to tllo 
beam by h ataam engine ia other firs! mover, the lUr posset up the tcibea a A i 
and hill MCh iHTerttd v»gel U they me Mj^ctadrely drawn npoul of the water - 
the dc«nt of the inverted veisiil cIobei thfl voIte? At ^ and 4 wid wns these 
at the hnttons of the ttib^ 4 and t, throngh wh inh the Bif Ja ctrivfn forward bv 
the brtuik and ihtt^ bj the reciprooadiin of the hetini^ o coqatinnAl bliut fa 
EiiijnMnied throttgh the tnsnt 0 and tho tuyero uf the fiimaon. 

But the moat peifeei blowing machiniM m ihoae in whiesh the blnit it pro- 
p|i^d by the inotmis of nietimt in o Ailindet. The mnesEd eiigmttng tEprmnta 
a blowing mACMna of thiil description^ ermljd by Mr. PflleTMlT, of Lanuk^ It 
cunkiitH of two ^h!e Mting fiif Ee rHimpii, pWid at right ongTw tu eaeh other, 
to ef|UAlL£a Ebe draft; fher are drivto by a water^whed orS-hutH poWEr. q h 



tbo ncrtjcnl cylinder; A the horiEontai cylinderj cc: two connEcthig rods united 
to the cr^k d; a the Wgrkbig beam ; / Ehc paroHel niotioo ; g the pipe for con- 
veyidg the to the Cnpcda or fhniACe A; * a umall wheel, running in a ffvmra 
Jn a tOlt non plate ^ y fhmiE iO|TpoTting the rcnkwl cylinder, between which the 
loWerTnoil cuOiieetiQ|r jod c paasiHL M Jt 4r are placed eolvc^ tn admh the air 
into theaErUcnl f^lhidcri iHmtlAi valTca ote placed At tiiE endfi of the boTizontal 
I^'lindcr into iL ^fhe operadan ia simply thi: by the reTottilLon of the Ctook 
the air h drawn In at b end ^dLemotELy of both cyllodeH] and at the iome 
time it la forced imt at tbr c^TpOtifo extreuiiiy along tfio pipe n intu tJie fumacC' 
wiJ the cyLindcra being pluaed at right aaglu, qne piatun wiU be mnvlne witli 
It* gTEiiiat telodly wh^t other ia moving with Eta l«ut velodl^p hywhich 
mem. ib. hk.i J, reml<rf4 ne^rijr tuiifonj,, and an W cLimW or rtservoir 
ui,H«ea.Bij. Tha Bnl cyUndiiT. of mogtiihiiie uji,d n, hlnwinir 
iIr,fci»patoii. Jh 17WJ, Ml t]i£ Csniira Iron Wgrll 
C inthc ii, diMinnt«i wd iIh- pLrt^ 
t Ptnot* ef ^ fppt a meTii-. m Tefigtli; but tlip hlQWlr^ nuthke Ltfflj 
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emiEd, at iIh 3 SrriiLhery,, Eu the Boyal Dn^cltysirtl at Wofllwicliij it perlmpt llie 
inent fK^werfuE atid tlm lliwt cvmplEte in the ^plcrtn. 

I □ t}|.L 3 machine iltETB are tJlrpft hto^ttidg dvlllaum, of -t fest S inxibfttt dliunettri 
Trilb rt liLrultC of 4 f«l S iTVcba^ and eaen qytui^r makul^ 20 itrotea per 
mlnntJi^T eitpeUiiig near ADOO fEEt of air per tnlmiLed Over uie frind cbBit It 
fixed a FP ^Tnting cytuiderp which hru no ^ttamr heinj^ open to tliH wind chest; 
and itil pittuQf wEicfl wiig}^ 700 IEhi; lon'ea, only to regiiiitc the pretsurEi. whiefi 
drnonnH to thout per ineh- When ibe prc^nni rueedfl tbi% tho 

plitnn risEB, and Qpcli 4 tin d^scapa vpilT'e at the. bact nf the i^l£tidct. 

blow PIPE- An raxtruriHiit for -ejcoitiikg intense combustion u^n asmoil 
tethie; k is ejtCfiMCT-cly Vied Hi niuiy hnwicbea id" et^ and ulio^ lli pbllcHin- 
plucal expenincllb upon metdlic aunatancear Zn lli ttmpieat forqi it ti merely 
a conical VwJa tube, nnrod at Lbo Emidl eni in irhicli ia a rery mihilte apCrtttfe J 
fi 4 i J ft ftreum cf arr bcinyi: orged thiongh it by the mouth agalnil the flAme of a 
lamp Of k^dJe^ A beat equal tn that nf iba miict riaient liiniims nmj be pt-o- 
dneed. The hotly iotended tn be npcvaled upon should not Exceed tho lixo of A 
peppcicom, and "sJnmM be supptRtM upon a place nf veU^bumed cloMr^gnuned 
charced, un 1 e«« it htr of euch nnture ju to abik into the pore of the cbareoBl, 
or to Krtb itn pmpartiH lUTected by itx iulkmioahle qmdi^v Such bodies may 
be ptaced in a ihioQ apoOD nindts tif pUW g'oldt flilT'erj or blatUllint. Many 
adTante^a tnfly he dEriced from the UM of thSa Eknpla Uld vdlinble 
ft is portable j the most expensive matfiriali, oud the nuintefit ipecimeiia of 
bodi^p lOJty be need in the experiracnts 3 and the whole proceia ii under the eye 
of the nbaerver. In die blow plpei used by eaaroeUtiTar glfl«Kblower*^ and 
olbortit the cntrenl of olr ia mBinLamed by A inudlpoir of dnoble bellowo, 

ir+ Harei of FbOodelpbia, mode 


a moat im- 


Ektriy m the pmenl ceniuryp Dr+ 
portaot unprovement in the blow pipe^ by isuladtucnig for the flame of a lamp 
tliat arijJng from B iHJTiried emtient of naygim and liydro^n^ by which meAna 
be ancceedril in prndmang a moro intense beat than bod crer htfn obtained 
before, «ierpt hy the cijneEnttatlcn cf the aan’« ray* in very laiEE and powerful 
SeOfM. Ai ihrie gaM% bowoverj. can only be pnxmrrd by ckcmltii] means^ a 
more perfect method uf lupplTing the cranmEi of eaj thm tv means of die 
coinnaon hellowa hetwue dcaimbk on iflcount of iha great Ufikage of Ihe 
laticr, and the Doctor, turning bifl mind to the subjoct, doviaed n machmo 
iKi^ly applkobte for snpplyiug E^irf rw or coTninou air. Una machine^ 

wliick he dMommatEtl the Hydrofliatm Blow Pipe, la ropresented m the annexed 
wW^htbafuUQi,uij5bijii«l^^oo^^ 

he ir^irveiolK EltMl WRJiBts <if a out. diridid by a IiPnionttl diflskrtfltrX 

mtn tHO porta D D. Fitlm the iqipeT apertipent, 0 pip<! of alwul 3 iDehM dlO- 
IfteleT fitTlijs rninddBPt with thot of tluc cdfc) (teieende, mlil within oW 
0 inch™ of the hottom, On tMi k fiutenml by KTeWJL e boUom ejlmdet of 
Wood B B cilemiUy 13 inebe* in duuncte, md intemany 8 ipchefl. Annmd 
tbe rim of ibu cjiiinlef a piom <>f leather i» najW, » H to be airtight, Oa 
enp leJe » iotull S™VE ~U meile b the «pp*r niribcB of the A.t m 

lalenil pasaoj™ 0 )ar be left whfli nafled Ob. eaeb lule of the gtoOVe. ThisJateraf 
p^ifc e^tmicitfe with w bole bored rttlicelly into the wood hy • ontre 
bit - end 0 aniJl Itrip of leather being eslended m W to corer Ulii bole, U 
mnde with the addihod bf iorae 6i*k» of metnf. Iff eonitiinte a V^TP I^pcninjj 
upwnrdi In the bottnm of the imik then, u auotber ifil« opening 
Uftwjirfa. A pietou Mid, piling perpendiculexly throngh the pipe Bern tlie 
hibdiB A, if f Jieued near [ta lower etLnemlty to n hcmifpheTbMl maw of lead 
Tlio poTiioU af ihc rod beyond (bia proccCilS Hirmigb the centre of the 
Seolber whicb covnea the cflvily“af the wooden cylinder, also throogh another 
in*sa oF It-flil like the firil, which, being fowd nji irt a «rew aJid untp facets 
the leollirr betwecii ii jmd tha tr^r leadi'n hemespnere to a presanro namnejit 
to refldcr the juncture aif-l%bt. Frnni Ibc partitiaD, on aducl:oD pipe E ^ eortlea 
uodcT the tfthlci where ii 1 * farimed. hy EneuiA ef a sert w to a. cock which 
attrdea a blow-pipe, w alincbad by « snudl swivel joiac, m to be adjiiii«l in any 
fMuIred directjoJle A lUCtiou mpe pamS from tVw owning eovered by tha 
lower Tolve* under ihr bottom of tbft caak, oud TW Vartladly doac to |I on lh& 


BLOW PIPES. 


IBS 


wuidc, ia n wninc joint for the muKhment rf u; aeiihle tube 

Xh may he dccS™™. The eppaiefti* being thiu #nd 

MiBoUed ^th water nctd the i«rtilliM b airettS Efl about ihe depth of S mdiES, 
if the piston be lifted, ihe leather wiU he bulged up, Mid will tlihqvb in etuM 
desnMTthe ataospherie pteWKtre from the entity ^eath ooliaeil|»uUy 1^ 
air mtirt enter thmogh t^ lower cnwty to ratore Ih* cquibbtiutn. W ban the 



pistoo la depm*Edk the leather hetng bidg^ in Ml oppottle directinii, the eatity 
DcbMtlh it la dlminuhed, end the etr being thna cmnprraetdi (biMi tia way 
tlmiiigli th? Ititrral whItv istn th& lonrcr C^mp^iTlmml lif Uib wIueIi ratn^ 

pnitmcDt being prvvTOUily fiiD of iral£T, a prirtkia of the fluid It prtwd up 
Llunoilgb the mp# into tlio Tip]irr ftpurlnietit, Tlao bKtnB rpsuil eiuoea eadi time 
tl^t the ftrole li tfpcatodp wa that the Iqwbt «mpfMtment mm beaDmci filled 
Brltli cir, whicb h JTtamefti by iho roct milfl ib diechiErgo by blow pipe la 
op«wy. Dr. Hare^ in his oity-hvilrMtti blow pipe did not rafx the p*e! in 
bli gM _re«jrrDtf^ hot mppcirted tbe fiwnft of the hydwgm bj a cqjHnt of 
mygen Inning from jets, Sohoeqaenllyi it who femnd tbid the bant pTM 3 - 

do'ced wflj mnteriflll}'’ aflecictl bt tbr jfniporiimM m which the gSitt Wore miiedp 
mid ibfit the greateit inlciLiity ^!hcnt woj obioined two of l^tb^u 

united witb nuE pf oxygen ; md TZirioiu utl^mpbi vm made to mk and 
the gasL-i JO OiEir dtffi pnip^m, but widi little niacffi^ untU the imponioj]! iui- 
pwcmeiit efiectEd id the iTiimimeTil by Dr ClnrhEi ProfciHar at Cambridge. 
Tliia improt^ement cemfiated in flirt jnbring ibe f*™ ™ » WwidcT^ hi tb& exoci 
propoTtiont to fentn water, and rf^erwarda candcttiUig them in a atroog inm 
cheats l^ineani nf a condcoiiiig To tm t^Jiing at the end uf thb (^eit 

lui atiached a great nunil>er of UTetfl of fine wira gnufo, througb which ihe 
mtXHl ™ea were dHrmi hj their eUaflf: fan* inro n anulL tube* at the end uT 
which they were inflajoed. Bj this arrongenaent he obtained a much paater 
beat lhau had been elfiLcted by Dt. Hare'a inTmtim^ and wu eiMlbled to make 
R great htunber of eapetimpnb highly mtemting lo Stdeuce^ UjlforUmiilclyp 
bowerer, (nt the ganem adoplIpD uf hia plan* It Vaa adou found ihnt hia in- 
itliuneDt wtt Uiuafe tu Use J tfifi Mrifv yumae tMtt/il net pfwfmi ih^ c^oaion 
of 1;^ that ui filvH, wheti used by the moat expEiieiired and 

uaudoua opcTOlon* Lbe inabtlMCnti were hnnrt. Tlu eitplutliitil Ware tre¬ 
mendous, and reremblod ibe bunting of n boml}^ lbe fragmeriEa of the bun 
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«hett bcinff wattBirea HfiUi g^l; ™ ^ 

placed brWnd * brtek ^ jp thil ■ml* the inatrainrntrEn'^*^i 

ftrQttgh . hibe po^g ij, im^^irnA, arrf ^ 

until Mf, a«ldr*orth>' Ourney appli^ K^JJ^ . „d^ fully (letajJai tn 

nunicrOMi Wfprt^tllli, ^ initraincnt unjjttepded 

hi,imbH.luNl kctam, !^K,^^aT,ied buth fir Itl^ 


TEpraentatiun of tl«^ 

lu”ll|h rmi m ESidoalon 

]a luJtde lo •C'®* unictew ■« . ^ bTehwiid B»»d ** 

•■■ntilviiiK tJ“ gMom®*** g®?®** *5 „ M tn keep np tl>* mlonM 

HBinE for *“lCl**l§* !,!,>, nrt*rpte tbe rtlmu of the g™» f “ J* -^> 

tntiufenlng lilndder, TThKh pm*®™ -nmlBuet sufficient itpenelii ffilt !"« 
wooden or fiiff of the nsosnetw Jnrt 

li-htn«H*o*f*®^ “i tlw Lei by^ <«*“ Lreokuig ™ 

Merely thrown n Wd. To the* etHUBs am {f^ ^l 

which connect the ^p t of the inatrument, »s ot Lf hUu 

wirt^ which pM. thr^igh lb* )■ bept m n 

silk bee) is tifid lo • ^^Tit’to bo utisetwwed stpleKeure ^e 1^7 

and acrtwa tbc tnWe, wlueh P^ ;« water whw it requh®* sofWiPEp 
of the instmniepli n".^ t®™ t.n»her WodiUF, if an* sefiident shonlfl 
1 e“ be metms of fialng f'JX e^J^bUdderTx ii taed m one cud ^ 

oporis with Ibis iturtniment. n»*^ D, sndfwtt* ^ WbiJ 

L^^^drmwi down the eop f.V°L_., woter tube and 'Jj®™ 
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tbc ths woiETi H4nnetmLpfl dtc&ucncd br onaMIful miuaag'e- 

mcnt- Wfr nmiLtfd to atate eIieE the iafoly ckofliW A U vilb nnmerouB 
diacfl ikT very wiiE gauxa cluBc] V Jidck^d, Uld lhoa]d Uat &iin{}' ha cMfed in, 
wUeb Trill samirlimis liap|H;tl, It will not tnier the big m' HKcrVoir Dj bul TfSll 
f KpIqdjC abort tbt Siairfj[IC& of iho water in tho duunber By tnutlsly [Invlng out 
ihs cork. An ifopro¥En]Eiit Kafir boirci'cjrr bmn iiiicc introduced Ki ihe con- 
atmetiem of tKo BofEiy ciuLmber, by AIjt. WiIkinHii, of Ludgale^Kill, by trlikb 
ibe reErGgatlH motion of the flume appesn to be e^cctiielty preventco, Kid o 
mnoK InrgET jet tnd^ be employed rb^h- liEretoran witb perfeot ufety^ TKij im- 
pnovement ooniutt m fUlmg the ehombcT A iritb dteruate la-yefs of wire |^aiuo 
and of tihofitofi, prEnriotuEy beniEn with u millel, pofled OI^ tn irflotnhle dofia 
■UL hh~ Wilkm™ rocEbetl Crtmi tbo Society of Artf a ailvar mednh for bis 
fomnimucaiicm OH the aubjeeti end we ooideniind dbat Mr. Hemming hoi 
recently mody wme furtlter improvEpiFnis in the Cdtutructiosi of the iiutrnmcnU 
We tnlUil here adTertto the wonderful cdfoCtfi prodnced by tha (Mj-hydropen blow 
pipEj, which ahnofll iiutanlmicnujdy reducofi tne bjirdcfit and mo«t refroetocy fob- 
jijirt riHL Cinn flmta are matiuitty fLuod by it, and forcned inlo a tnmB£urcnt^lfilil; 
cbiniL mEJtfi. into A pnfoct crn itoL AU kindi of porcalaiti an readily foaei pre- 
TiiruAly amTuiEg A licautiiul cryaftallizcd appcanrieeh Rock eryal^ K qthckly 
mehudr firing out a bnautirku light. EmeiwM, fiapuldiep LopaJtt and all the 
Other precioui itono% melt before tt into trEiuparcmt glKuy mlManece- Boiytei, 
itmntMtif lime, tmti alnmiaa, Exhibit rerj? Htrlkin^ and wontifiil phEimmena. 
Magneua fixsefl intn hard ^antilar pftrtldeip wbioh will Hcratcfa ghtU. Thfi 
m^ltaleT evati jdatlna, ate oii quickly fllBed hj it; imd all djcfierlptJoflfr cf itones, 
jdatEfi, and minttali, are melted, w^hfimod, nrToIntilleedj by iti alhsubdulug powEr. 

RLUBBERj in Fhyriology ond CwEmncrcE, tbi fol Tvbieb inreffta the bodiEi 
of nil Ittge Getaccmis ■erring to riirniili an ofl. Tbe blubber Hefl 

diatoly under the ildn, and nrer the muifular fleib. In thE poipodae it h Arm 
and fuU of hbroe, and ioTestt the body aboul mi inch tluck. In tbe wbalu itt 
thicknesB La ordinarily 6 iuckfl^ but ab^t the luider lip it la fcrtitid two or iLree 
feet thick. Tbe qiiimthty yielded by one of thEBc aTLiTrmla ordinarily amocmti to 
furty, ar BoniBliniEB to eighty or morn hundred weight* Ell uae m tradE and 
muiiifaetnreB U to fumiitli Inln'^il, wbioh it does by hoiting down. FermErly 
iUii wiafi. pedbrmEd aahore in the couDbrirfl: where tbe wlvalet were caught, but 
lalfily the toheft do bot go aihoret they bring iba blubber brnns Etowed in 
caiki^ and boO it down ibeie* A maebine ejcpreaity dtwgned for eicpreiaing the 
od froED blubber xi gieen imdeT the Wo>ril Qllt^ 

BLUB llBbOfisissi). A Hue bbiG pigment^ eatenaively med in the nrls. 
It la eompofted of pmnlate of iroiLi and tbe curth preCEpitatad from alum ur 
pure qJumme. Lt la cexmiminl^ obtaiutd by etJcming tJood OF Other Knima] 
substances, oe hooffl, benu, paimgfl of It^ther, by which a block epoly resL 
duEim ie obtained. Three parte of this one added, at intomds, to four firts of 
poLub, kept in o aUiie of fusion in a Btcmt irou tempI, tho miatore bEuig cim- 
■tantJy atirred during tbe procEm^ At flrflt it Toddith fLama appeara upon, the 
Biwfooe of the im.iM ' thlfi iiflzTwardfii changes lo a hluisb iinga^ denotmg the 
fpnnatian of pruidaiE of potosli^ whan the whole is tn be nunorod bb fipoedily 
Ki p044dh]e into a laJ^ voaiel of boiling watpr, and HthTad, to promote toe dia- 
tolutinn of the pmaalote of potaali. ARct allowing the drcgii to fiutilej ilia oLaar 
liqupt la ifrawn oW, find ffeali quauitdci of water IwUed upon the rEaidutrm, until 
it c^osea to bepert much taslE to the water; imd the whole of the Hqnpr thna 
obtained bdhginisod togEtbcij a solution of alum and oTEEij Titrial isndded, whali a 
prccipitsiie of FrufisLaU blue U immediately fpltnad, wMilih tl Wdshed ropeaLaLlIy to 
free it from the Bulphntc of pulAih; after which it Is put Into bugs and pmEaed, 
and then ecEposed to the llr to diy, during which procca !l B^sumes n deeper 
colour^ and acquire a hard atony Euuriatoncr. 

BLUE (Fowpua or STniTa}| used in waahing linen, la the some with imdt, 
either in ^e lump or powder When the smalt k taken from the [Aft, it is 
tbjrnWti into a large resBcl of cold water- this makes It mote traetabli^ and more 
eoiiily ^wdered. Wheti ottaminsd oilEr enoling, it Ji Ibund to hn mixed with a 
greyish mattor rcscmhling aabca, whidi must be separated by wailting und 
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ju follows I—mis: 
in a hoULo 
lakip^ tlie n^iKiiirr at 
whut? vaU^ End whcoi 


tha hhn: EubatEiifc powilirred uuil ikirOM^h fin^ funni 

whst IB (ialli^ii piiw^Ji^r bliifr 

BLUB Tbc hat SasQn 

I oi. of the b»t iKPwdmd mili^ wiUi 4 ox. 
or nuitraM^ And i L for one hoax in 

dM'ercnt tinieBi| tHcn add 12 <»£, uf Wubal la U. 
edd^ i&lEfr iL 

BQAT. a prnud] fin ths conV^jimeg of goodB or posaEJigen to Bhort 

d ittaTifte% vhicb muy iinpollod ^Wr by oara or mJ; pleasarE. THpy 

aro for iho mipct part open or without i but ihn rarioiiev in their forui and 
CDnsCrncliiin^ flocordin^ to the purposes for wliijcb they bib intendjedr OTC >0 
t^at U to preclude EuUmOralluiLi maid dwayt fcctn piUi of a ibipi% Oqulpmcut ; 
Si# uunibGr dj^tilling upon the liie of the T«seL and tEie BEme# for whjdi It 
ifl iutrudodi Of [h#SE the cuttEHi. gig, and joUy boiit] mu priocfpidly employed 
for tlie couToyouce of otHcers mid ctewb ou auy ErnriiCt!; and iLie lung IkhiI or 
laani:hi for iho contryanoe of heavy slorei of evf-rf description to and from the 
vessel. Tlifi eflgfATifig repFSient* on iropfovomEnt in tbia latter dasi of baats^ 
wbEQ employed for laying nut and Toigbing heavy anchms^ mid bir Lmding 
and eniborkmg eanunn. Thu usunl mode of laying out anchari by meana of 
a ihip'i lauucb ii, to place ibe anchor over tlie bakt'i atem, and to cm ibe cable 
on tbe gunwalei hut tbll lumhen up tbe bomi nrcrloadi il^ uud Bsposee ii to tha 
danger of bting owamped In e blgb sea. To obtlato thi% alleaipta 
sane to Bliug use nnel^ honeEiJ] tbe boat, sa near aa pwiUde In ibe centre of 
gravity nf the boat i none of theae, howevE^r^ jurceeded sn as to onconrnge their 
adoption. SubiequEotly^ Mr. Cow (mUatet boat-huildrlr uf ibo Hnyol Ueek^ at 
Woulwicb,) deviflcii the present arrangsmentt which web bo uiucb approv&d by 
ihfi Na^'y suord, they bnvo direEted ttmt BToy ibip of mr nf a ecriohl 
duos iliall be fumiilird with 4 launch fitted on Mr. Cow's pHndpie, and the 
Society of Alt« liava rewEided hiiri with a guM hudal for the ini'enllinn. The 
fonncr ulctivai (nlbidatl lo above} for eanyditg an anchor nndef aboat'i bottom^ 
waa to have only one /red trunlcp whkh wm in the middle ol the bo^K clw to 
tbe fida of tbe keel ; tbe wtndl^ tbsTefore, could oujy be supported at the 
endif VOI unequal to the heaving up any gFCEii weight; the gFEB± Btraiu aJu 
waa cutlxtly on tbe lidea nf the boat. By Mr. Cnw'a plan, there are twn OioooAife 
iruukj at a proper diatonca from the kc^j Ehercby allowing ■ ibrong stanclilon 
to bo placed ou the kelsaUf wiueb Btaucliton B^porti ibc middle of tbe windlaatp 
and oonncGu^dy nukca it of snMolcnt itrcn^^ to wd^h any vel^t that the 
hoot ii iblfl ta suBtaiiL Ft^. I givot a penpeclire view o?^ a ^-t-giiu ibip*! 


Umvob^ A bower anchor imwuded under ibe botintn^ and a bower cable 
GEHlcd inta dit boat# a ia the cable ; h the KDebnr| e c tbe buoy rope dm 
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rop* by wbirb Hi* “'Ivor U hoV. up -h«h jreijbinp. Of 

Iqf the windbiM. /Ij. 2 gtvss a midship iicilion of the laitneh, 

tro^'S-pDundfn mspcuiledfirom ttie windl^ 

AA tb« gnna to woodtJl ill 

Toptm "by which the gum ii« hoT^ up to the 
bJftt'a botUjm; wfttei^ght PccrtOviiitE 

Wo«l tTUnlo. through whith tii- tiT|if3 ppsi to 
tic f#t£e wmdl™ ID two paiU 

eonitBcteil m wrouffhiE iitm gwlgeoJi 4od 

socket ^ an n rEm&vaihle stfODg wrougJit iraiPI 
ttfinehk^ whsEh fUjjporti ihe middiu of the 
wiiidlww^ Hie mpplicfllian of the inTcntjarti 
to the purpooe of tamliDg md ffnhBihiujf 
hcRvy gum h olw of great ^mportiiiiice, os* 

It EUfthtu this -owiniliuli IQ bo COTiducled i 

uti A bwh With periifict sflfely tu tho rrifn ond bOAta, at tnutt whon the iMTf 
U lo OTTJH m to precludo thf PusMblUty of bCtAti oppi™1l»ig dcat ctiflugh to 
Ld w lo eniWt*^ bi th* muaf fur the (with two gtin. ™petided 

OU Boeh «do of lha kaah m ihowo La i%, 2> halBg brought to aJlchor 
without the lurTp a iUioIl line J- the ouly connioJoti n««i^ with the ab™, 
bv which line the larger hmiliag TOfM aic cotiveji^dp wh^ being made i&n 
to the EnOA. the lAtter nns hiwereu frum the boa^ JUad Itauled <Jp*p 
bcwch^ Shimld ihe openiti™ bo earned on white ihe« b * me uid Ml of 
llie tide, and the guai ibould tiol ho irauiedlttdT wHiitc< it will be cmty necps- 
Earv to tiLfce tb* boat in at high water, and diop the gunis whUh may ho 
taken op u thi* tide leave# ihemj in eithei- ch^ tha hfrut ti lit for any olliEr 
Mrriw, without dik eif hy being kept afloat. The interior of die boat 

ii kept clear for atowmg the camagEa And crthtr Btorea, The etnbarkmg Af 
perfonn^ in the lame way, CUTE being laken to hare unehorB of aiiffi- 
eient power to moor the boat without the arrrf; n m to coonteTacl the weight of 
the gum, and the reilitAnee it meeti with in being hauled off frnni the thore. 
Boata and tmall voaeU axa Bometimei built ftfitr-hottomEii lo alJow of ihcLr 
gWTig into iJiiod waifT whan m^uhed; and in order that ihey may cjuiy 
a BufUcieut muiilitj of anil, and to prevent their uiakiug lee-way+ L^ey are 
fitted with what fire timnEd iliding keehk ThesE were firet introducEd ii.to thia 
MuntiT by Admiral Sobankr at whose instance a goremment reuel^ wbich wai 
deHtiiied for a auttej-idg VCSkI At New Tloliand, Wlf fitted with theuL TIifM 
fllidhig keelfl eonaiated of three *tcwt phinkj, deacenditm thruugb wateiMight 
wclta^ a comideniblt depth below ihe thl£a bottom, and fitted with appar^ 
Tor raouig or lowering them at pleasure, Hie nairow edge of the plauk bem^ 
in the iio* of the Teiael'l keelt presented but litile reautance to^e VctecJ l 
aailnic,. whilit die prenure of the watear trptm the htDad inHace nf the keeli 
tended to ewinlerbalance the efi«t of the wind upon the nOot to depms lha 
ship^ and mAtcrially Icsacncd the Toiling, and alao prcTmted thE 
to iKWud, ai #be must othewriae bavo Eonet owing to her eitremE light draft 
df water. Although a dvourahle rt^tert wa# tuima of the imantion, it wm 
nfiTjjr very genernlly adnipted, hot it bBS ihica heeo mode the mlgGct uf a mte-n^ 
UTl-diT A aomewbat diffsTeut fomi, by Mancntffa Wiflooghl^, lu hli 

airangeinimt a ah^ng keid of i™* mode very miidive. m fi™ly AtCAChed to 
atiotuf pe™ndiailidr nnn bm, which are mad* to alide up and dom m wat^- 
tieht made through ths ctnfrE of the htlli» thua pennittibg the kftli to be 

praeAed to amy reouirad depth in the wiiIft, Eiod to be dmwii up fit plc^mre 
by meam of a ™ple rack und jmiiira worked hy a winch upon th* deelt* The 



atnictaon, 2 a OftM aediou of the veawl, tliror^h out of the watar^ 

right tninka of which the stupending bari past fiy, 3 a erwa ■rcclion, 
atthibhinE the gr^^yt or ataya atlBcbEd to tha alidtr^ kEeL In Pr^~ 4 ibe haJtBil 
ket^ in atml of ibe ittipoodan 1# cut olT for the purpoae of preventing tht 
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1 I k™«l in tia -I.*™ Blld is ilrtwn ift annffKiid dlMram. « 

<!•- ioM. ihe watar f th. A.tui b rt. 
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«•». I. i~i«,«i i., ?■ "^“ “ S'^'^'J'iC 

alu oftiJCl hscenveniKnt 1» getting >n water cuka, ._^ J 

™«L HenEapuH whicli coll be iiiuln|^ ■« lircfciied, UJ^^ oWn iMl, 
S^atha wBitt ii U« alwnyi di*™varea tffltfl.it eannut U trplac^ r 01^ “ 
.i«itu!«i viibout * lo« 01 tint *•<“ whicb w «> Tntuabte At ma, > try ot^, 
lt% rfn «.buln k renjetnd htEtm^nient cr e,en 

ap ty l^nffl l^TwUUa .1. Inwar ooa «rva, « * tp«« 

U’eS pivite in tite ,1ei “I 7^“= 

te rim^tlTAi. cAii™, and ~e«f ed bj Jir««ld. bimight dcwtl In ttte ild« 
tbi caiwinv and by n f.wMtnj iwMecding tu the item pf the Tewt and W a 
W k-atay U. Aa iieri.. The Uhtel M pW avanW m the bnttem nf the 
eiiiun ^Amuhe tht ailvaiiULpii claimE^ by Sir. CliDl fur lha f^DlutnJtlbtk 9Jf , 
flTiL wcftfct BflfclVy ai ^ coniidiiii it impoiiiblc a VHHtl cm cirer csjhlk- 

Sc^mSy, tiii TEM^I bcitig ilwny* la cmiitflltlly QD wlini (IIW mrn^tlh^ 

Imu, jcnd k blwmj:! m friWy whereby ibt? wHi lajl faatfr aCtd go belter to willd^ 
wud; md bully^ ihsX llie balket bcin^ lua^hfudcEl Ul aifi» of ntOK than 
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bnOul placiad hi tin? 3, 

wMeb latter bfli^identifiEtl 

with eBb ueml b water, 

IciflM a» much nf ila weight 
11 3j e^VAlezit td bulk 
nf watery wbiljl thn am- 
penaeil hsJhal retaming ha 
wbe^ wai^ht, a iro^EiiT 
quajltitv will be required 
Id iDrany the Mfilftj and the ^ 

Teasel iuelf requiring noDE, 

m crest degree of hueyancy 

bubtaiEied. Mr-Clmteonr 
Itrqcled a iHiftH ee*Mil on 
this pripriple, and made a 
T€g4llDir icliES df eipcri- 
uej-ita during the mmider 
of in preaencG <)f a 

number of KientifiC per^ 

BEiaiS, and affieEti Jind aear 
laten of the nnTVp *mnc of 
whom Mcomptnied him to 

frpTh fttnn liifffBBt uliffoedfili pTcn ty its ^ 

Lu urttd Mr- Cline theif Urpi hl«M « tw*nlT punei^ 
only intendEd for mch vmmIb i» w* no* «mpWyiJ in Gu^ins ^ 

S i^v*«oy CUtte™, r-Khto, Ike. : nor U It mtondod for veiael. 

■^e:Sa“t (iTrr A ti? G of Si^di Sh^ld^ 

for lllB uunioie rfpFWfrvitiff the lil-E» cf iflupwrECkcd pEtwjllS; tuid aO wall hai 
It nnd wdcBd, lil;eeded» e»Eey wpectntion m lh« trs^nd^ 

bXn jnrtiiit.i,i~ iu irv^ntJnn«»« fcwar thiu. 2W W hs™ jd 

“nLnee^ the Ttho nlene. wlricli othen™ mwt hnve bara Ic^ '*“i“ 

hu it fctfnl. The ptinaiple af dib bo« nppa^ ^ b.tel^n ail^^ 
by the foUtwine aiuirfe fact*: Take « inroUta ^bemd imd dmdo it into 
qunrtera, in theline im its ijiinrlcr u aUiptuel, and ne“^y 

tha hnif of a woodap howl hiving 1 Ciuvitore withjnoe^g endi, 
thi* being thrown into the len or broken water, CMnot be upsel m l« wii iba 
^^^wnnil. Tlia length of the bolt ia 30 feel, the breadth W feat, ^ 

fioro the top of tha ™inile to tha lower 
n^7h« • ftnm the ewiwJe to the platfonn within 2 feet ^ llichroj fifotfl the 
L the atoiiB OKrtTanil* bem= Biika) to the l^rootal line of the 
Z kreTs toche*. The aiSes Horn the tinder part of the gunwale aloDfi 

Oia wholr length of tha n-gwlar shear extending 21 feet 0 ineh^ wa c a^ ^ ^ 

Uvera nf Cork to the depth of 1 foot 1 inchee dowitwa^, ifid the thjcfcfuiia « 
«he liro 4 hlEhea, ptwIeeBiig 1 little wjtlviml the gunwale; the cork on the OMt 
SdVw™i^^5iTn^to or .Upa of eopper! luid the boil » 1^0^ wi* 
eoTTTi“ n-»* 1^* thwart* or scat* are five w number, i^We ^ 

dt iipon each thwart, iO that the boat can be rowed by ten nan. 

The aide nari llTihort, With bon tholro Mdrope 

The platform along the bc^oJJ 

horizontal, the len^ of tl» mid*bt|n, and eleral^ at ^e end* f or^the eoit- 
tha .laemnan. ITie internal port of the b~! ‘‘^'X 

thunder hftit of the tliwfirti down to ihr platform, fa 
whole qJty of which affiacd to the lit-hoat u n^y 7 

^tmclion of tbfa boat will be beat pnderstood by ^ 

FTrf 1 ranr<»i.ntuiK a crota seetion of the boat, and /«. ^ n longi- 
Xn'eviSon. ^TS.rnnfa3de eoaring. of cork: GG ilie in^e 
atiing*; II11 lli« oufaida planks of the boif, I I the iletni; b. the eel* 
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N N i±En1>ffr hen^ i F the tfavKiU^ cir mwva' mti ^ E vUnchian to nmparl 
iHe Onrart; S sEctida of & which crassei the thwwtfl and famti 

tho iWtd OW find of toe bo^ to the other. T the ^Alfurm IW tho 

rowen' feet; U U the two bilge pleecfis nearly IeVcI With the I pel; W W the 

Fig. I, 



gimwiilei I X X Tfng bofti for the hEBrdTajt^ on4^ ni eceh end ; Y pLotToirn for the 
flteennwL I H E E the ahrEr or ^tltXK of the hoot l L L the apruUlv to EtrengtJiEn 
the atenu^ M M the ebEelMr CUT pllkrce for |i«MtMlgen ,^000 the thulea on which 
the oan are hiiD^ hy gromraeui Afh'r th« Tjune of the bventJOD wm rnttoitad 
by the pit'iviLLaiLDii of A gdd medalltDa to Mr. Greatht^adj by the Socictj iif 
Art% iu also one hy the Eoyol Humine Society, md ^wonigrotmtin m trH>ney+ 
pafliamctit in IS93 unfiithQpEiil j veted him The CSniuiitlee of tJndei^ 

wntei-i AL Uoyd'i Coflee IfniHe, boring roted Mr* Greatheorl |Q€ piinoait 
oppropriaud of thrir fundi for the purpose of tncouraglng tlte Wtding 
of Ufe-bouts on different pirta of the cwu of the kingdom. Great nmnhtrs 
of theae hoittH hiLi'e aiiice Men conitnieted far ell parts miT coasts, Si Well as 
fur those of foreign natidbS. But as It moet frequently’ happnu thnt veCicJs 
arc wtedtsd OH Oewiii where there sre no Hfe-hooti^ or lliat frunt the dorknoss 
of the night or the itrcngth of the wind altd aeft a life boat may nut be mhle to 
Teach the TCiiel in lime to affiird mccour, it ii highly deiiTable thjit idL reiacls 
ihouhi carry with them the mraiiS of aafety for their erewi; and aecotditiely 
BifmEnius plans havd been suggotted of converting the ordinaiy bunts of a ship 
into llfe-b^W to meet these emergencira. Of these plsai we aelect that of 
Captain Eenry Gordon ai amongst the most i£tn|]le and cScaidoEu, whlbt it in 
nowW inlerferea with the ordhtaty Service# fbr which the boats may be requiied. 
It consists in attaching tn the cjctetitit of the boot A dpociet of huoyi of a tf um-^ 
gnlnr form, wbich^ wbdat It aditi greatly 10 the biioymitry of the font, mt§ it 
Irom cnpcuaiioru^ nfleis litde ohstmeLioil to Ibi progTCia, and cait be attached or 
rmanved m occuiem Tcqulre, with gteat ^cEity and dispaieh. /Tp. 1 (pa^ 
1 iKa) ift^wi the hn^^ 2 an CQd rieW of the same; and ^ eepreBents it 
tn A bniL The bnoy ii eoin|wHed nf fine Spanish cork, and conai^ of 
eight TOWS, each tow being a foot langer than that hnmediately beJow it. Each 
tow li constructed of pieces of cork 1 foot long^ 6 inches wide, and about 
1} inch thJckj laid three tbiokneftei together, and tJaen placed end to end till 
of the requin^ lengthy (wbkh in the drawing is representrd at nine feet fur ihe 
upper UrealCr) and thim hirmed Into one itrcak By lengths ol' epUt hambno^ 
laid on nil futir Bid.e#p and well sewed together hy struno' curd coterM ■with shoe- 
itiakcr'a TOC. The difierent itreaki are fastenrd toother hy four rapet, which 
are a^Atd together bclwecn each atreak; when U«5, the endi are drawn uuder 
the keel till the lower afewrak touches and then hruught up qwer the and 
bi^lened to the thwarta | the Other trieingla ia in like mnnmrr drawn Up Under 
the boai ■ bottoTii on the opptrate dde and ^lencd. Two tuoyi to the scale of 
tli4i ahnwn in the enpadng cotilain 14| cubie feet of wnter; and IT atiached 
5!& IfKct Inne, and CH|mble of cuntatEiing twenty-four men, would leave 
m booyuir)' qf TlSlba. for tbitr support Large boals^ such ns those capable 

















m 


of contaiiiine lOQ mtn, iftitead of a Mingle kffa inmgb: cm ewb ilimild 
hm three of feet omJj, by wbkh meana the same tTCMi^l« might ^ 

miide to aerfe boflia of [Efferent akes, by Tvhich the cipeuie* of milltt vaiHd ba 
matfiriHlly reduee^ and of die aboTo dimeiutLijns wmild alio he mure 



manu^AbH eoflJBr put on or taten ttir, Dud more eaaily stowed iwjy tKan littge 
oflcfc Thua ibe luiucli, rowing twenty^Qur iwot^ with Heenty-nre men oi» 
bonrd, might bo fitted in thn fnUdwIng immner: the bnrge'e triflngle fised 
amidddiH^tbe cutter's an ihe bow, end iha jolly boet"! od the quortex; tbo 
Itumeb Wd iben be rendered completiily buoyimt witbout «;y iLddiiiunEJ 
enaenec. Tbe ramtnvAnce oombmoi iereriil adrantegea ; it_ ii exhtunely 
limpltf* (snd ofikf* tbe beat efimitity^tiider eindljir ureumatancrai it li M reason¬ 
able in Tk coat as to admit of erery inerchiillt irmd lieiiig supplied wiib it; and 
nut being a fixture, it can be at any lime remerE^ n an to be no additumil 
weight wboll a boat ii bring boisted m or ouL It U partmlarly fldrantageoUi 
for die wtTenllTo lenic^ to spFro&eh rtiteli and ™it them wban no otb^ 
boat oaui for a blow duit would stare a boat, would net penetrate ibe tnangk 
owing to Jtft eWieity* At aev i* takn tip a drowning ioki iu a gaie 

flf wind^ when no other boat cendd i j r 

BOlLERt in it» mait exteudEd lense^ impEes any reaHl employed Tat 
dudiijr tbe eWUatioa of Ikruidsi thus the ordliLiiiy domeBticr pots and k^ttli^ 
trewuigandwaiblng eoppen, bm weUu nil kinds of teswls u^lorhetttiii|hq^uids 
rnratiuiti maaiilflcturing operation^ come nnderilili denoraitialwii* Qutbi^ttt 
in this place k howerer, tbe deicdption nf that important appura^s wberem 
ii ttneiJited tbe war™ of that power whicU is regulated (um aj^died by tha 
iteaui engiusi previoua to whielb we shall make a few ebierrations no tbe 
TmmMite propertiet of Hteam boilen ba geno*! The first and most hnportant 
quility we couader fo ba from esploidun, for unlwa this be attainEd. 0 

u to render perMnal dsagdr improbable, tudi boileri di<Mild nut be med at aU. 
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I'll:: Ltk im|KirtKUCe if nifftcttvtneMff or tiint vhicii viH pftxiuGt llur rtiiLkirvd 

qLuukJjty nf 5l*Mm hy the cEniJuizibilon of t}ie qujiDtity of fbeL 
m ihK CWt of cQnitrm: tiouj dod duratiiUly in the wemr^ tnay be ranked m the 
third The fouith kv u4: lIldI ttliich eoli be worked 

irilh iht utniofit foeltity^ ib«t wiD r^tiLrc the U^ul pn-onni atleiitiftfip und witl 
ocettpy the Icait i}i|ice. Thnt boiloir wliicll ctmahmea lie fflnr qualidei juat 
lUeoliDflcd, and pnoeeaei uttch m tJie moft emmfnl degree^ nanj Be deemra a 

d ^ccl one* Tlie mamti&Ji wrincipdllj qsed ei prEwM for tho oiKiiftrtidtSen of 
&re iron md EDpi^r, thinigh boilEEii Iutc been tnodc of wewd und llnn^ 
In Lhgte foroiEd of wwid the furnMj:e wu of oeoe^iy pluod mlmoHy, anr- 
roemded by ttlB wiit«r; mtiA bj Wood k on tiXtreniely bqjl condLirEor of heat, 
but iSitJc few of it wHj nutained bv radimkHi ih^refiom^ whQo a cMiIdrrabl j 
ccotlDtny ^ fuel wot EaUlo|urnlly rffectifd. The Eoat uf aoeb Wbm HtnftJh 
oonipOTf d m ihooE of ; ibiiy wen introduced IQ Americo bi’ C-lmnoellor 

UvinotaciE iiid Mr Anderatm. Boikn ufatono wf re Intrttditcrd by ilr. Briodl^^ 
wbe^ m I TBflr^Mctiid a atcont en^e neuir Newcfl^lle-under-Lyno, widi ohoilcr 
of iii deBcripliiilir It WBa ooUipoied of bliek and atone firmly cemented 
to^hetr and die water wU healed by frnn fluei. The material of wldcb m 
b4^r k cOluLrurted ia of mure cocLacqucnciCf iu bQ EdE^aoitkicnl point of TECWf ihiQ 
k ueujily aappo^dt am the beat catmut be cornmimicaled to the water withoilt 
firat tronimiilEd tliroufb the EulutirnEQ of whlcli it ia formedr M. DoiprEtSf 
who made a feriea of trexy ocEunlle ntporiloeciila W determine tlio eulUpailitive 
power of ddferentaobftancKfl fur conducting heat^obtaiiied tliefollowm«ieflidti 
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HiH conducting powcE of Cupper being thua mere Limn dotdilp that of iron, oSi;i-n 
vElcy great edranLagea; but there art other i:onfiid£Ta.ticTna to be entered intn 
before detrrminilag to which the preference ia duc^ ttpccialJy tbsix coinpcrttiro 
cobenira atteogih widcneL Accoediog loaame Oipefimenta tho copper wm foun d to 
be the atrong^ lust that wna probably owtng to the iron hdng of inferior qaality, 
Bi tnoil phlfoiaphm have agreed in otbnhotmg irDperinr coliciive itrEitgth to 
iron, jIutwiLhiSonding iiiia EixeamBtanEo, from tJie greater iLiiifctrtoily of the 
iBEture of ibeot copper over that of iron, manisfactiiT^Ta umallv cotutmet copper 
boEfen of diinner pifltea limo thoao of irOTl, that hove to wuhitand the fiama 
preimire of ateam. ExpciiEoce haa* we belUiTe^ entabltilacd tMi as a rukt vto- 
hfbly from obaming that when a copper boUcr hutib4 it osdy t£tfrg open^ while 
o boileT of wrought iron platea i« nflen blown tn piecca. The cost of copper 
bowser, four timea that of iron ; bat if It be admitted tbal the qtianiily of heat 
pusing tbri^b imo in a gTran time con be doubled in copper, it full^i that 
a copper boiler huvtf^ OfiLy half the raptifficiH of one of itoUr exposed to Oio 
action oi the wili be- adequate ha Lhe generation ol tba Bxme n uAti iHy or 
Cbr™ of sEiratii* ThiJ, circunmiance^ tborEfure, greatly reduEca Ibe we^ht of tbs 
copper boOer, and, coQicqiumtly, iti ftm cott ii made to apprnximiiti!! moro to 
that cf the iroD bollcr of viable ibe dxo. Tocroased atrengib U likewuti acqoircii 
by the reduced dimetioiDSia of the copter bailiir, ho ae lo permit of a daoHise of 
tbe pni-iuppoKd thkkneaa of metM; and thui the greatly enhanced priuo 
per pound Of * copper boiler of« that of an iron otiB, wbieh alanoxinBiiy ^am 
«gtM pt^flon from onlering ibcm, k v«y much dupopottionad to the ooeit 
of tba eotini TewL When an um boiler ti wm-q nut, the old metal ia kwcW 
worth thf expeofe of mooval; but when Oue of cn|qfct k dcoiyt^ the olS 
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mtUkI ii WKfTth iJirte-fburtbB of iti originnl cohL Hi™ r^aiJ^riLhoti^ tog«ihsr 
wiEh dae IncrtfiMd wfalv md iTtlLWi.4l bult of EncSmei. UJ to 

Unit an a courw of cw^ wSi 1» tvuvd moto iscanimic^ KUm 

thciae of iron- 111 the coDJtni>=Eiau of baileii uf ibe ardiEi^' foTm (U^ 1 ^ 

S 3 odnikE d- a -MMioiM linolr flbimhcf), tliP bottom fUT^ ahouM be of ulft^ 
tiient Eibcol to W aniablfr of ^ibsorbing m much befti m wijl b« necMsarv to 
dnce tht ipoiilrcd nTst^m. what lUtlo hoot moy be ^vm out 

KTViiie to pcrvtut coodcmalLUn in the upper part of tliE vcs«J; and the Emulte. 
before It enters the cbhimey, ahoiiM be robbeJ much M of lU lleftt bv 

bf injt broupbt iato coil tad with the candllit by wbich the boOer ii Eupphed 
with^ld wnUT. It baa boou stoted by a EdctitiriO (rnlboelly that thero is a COT^ 
aidenihl^ WaWtE of fuoE in pTodiacin» Stcom lay intpsmty of boat Lipon a Email 
snT&^ iind dint tho appEcation of a modEmto liMt (&W^ fahTn) la 

A cuW. of 



ol bettorJimtiicc uf bcBlmr to Jaiac I cuHc foot of water tnto «tc^ per liniir_ 
!t 19 coDrtidoml ««tieiol IIm* “ coDtnifi fow or five tjnic* V ^ch 

water te it botla itfT per hour i imd it la ubvioua thttrt should W A a^o Abo'o 
llii! water enuaWe nf «oalJiiurng oa mueh steam M wiU aupuljr the *°gtOB “I =“h 
atwke, withJiAmalariaJlT dimimihiu- ita rl^lic force. For An puipMc, the steaoi 
^ or epncD above Ac WOtrr) ahorUd bold »ru umr equal to Ac alinpljof c^bt 
^tet. alX. of Ac clIgbiB : in largu cngince U 14 not unuauitl A emploj- WQ. 
three, or mweboElcrt. 

ua^ cose of Kpeira Iwiog required Ift Ae otiicri. In feet. 0 spare hoilrr 
A^l .1 be ptoviAdwhercTer steppugea an uftenoua M[iortance in a coneeri]. 
The atrengU uT Itiw-prcsaure boHsTS sbullld ^ twice the rented nreasure ^ 
the tefoty-valve; hut bigb-pteasuri! btrtlen should be proved to ol leos t tb^ 
ti^ working Of much of Aclr il«0^ 

ond Iheil cMcaej' A the Benefation of steam dc^nA The eorlsEsl boilers 
emtoloyed for gwrarallnff slBsm, ond applied os u motive force, wrJjl whlA we are 
BcoWntcd, W^ riAer gfobuUr or betnispbcricul, with flat or ewiciive Uotfoms 1 
(Lod miLliV uf AcM are still in use fot the sopplv of hIgWeaSlir: repnos. iD 
sitaalioiu where fuel is » ibiuiiLlUt aa to rcrulcr needlia* any wnomv Of It, 
Aev may wiiilinue A be usod with adventage, w tlicit fomi sdapla llirm to 
wltLlttnd atcam rf grtat eloatio for™. Tlie waste of fiiel esmsed by Aem, 



tpflTiy imorD^^nwUtV — — - «— ™ i . s' 

asedL of abmlrr of Aia kfod ia represented by FJ». 1 IB A« wbjomed engraving, 
fllted UP wiA all Ae appendages now gfltrially applied, ^d set m a turtiue of 
Ae usuil couatrUEtion- o ao ia Ac bcdW, Imvitlg » fylmdnfal reti^ Hno 6 
Aroughuut ita lengA; Ac form of Aese pa^ wili ba bwt underal^ by con- 
dderine Aein with referracc [« fig. ti, wrueb sHuwi lllC (wore of Ar bwlM m 
tte oro« secrion, t befog ihe return fine: tIA portion of Ac boiler aliould bo 
always placed ncAT A Ae bottom, Bltd be cousAntly kept coycred wrtiiAe water. U 
seen at c in An drewfog. The flame nnd smoke franl the fornoce d first (!*«« 
under Ac bfolcr, tlien retunis thrwgb Ae floe 6 to ito Amt, whet* Ac cuTwnt 


is dWAd. and papAie lo Ae dght and Ufl througli lateral Bub 111 Ae bnet 
woek (one uf which is brought in A viewat r r) before tt Ac chimney //. 

Thu water ia aupplAd A Ae boUer by Ac foed-pip y, wbteh a huJe a euntam 
a Eulumn of water equal A At amount of ptevanre m ilia BooIb. On Ae A|> nf 
♦tiii pipe ia a cistern ki i is ■ float, nude of eAnej siupeilded by a Wire pacing 
ibro^b a ituffinphox j, wbieh ia otAched to one ejtlwmilj of a lei w, whose 
fulcrum It at i’, a weight I befog su^oded to the cttremily of Ae rther s^ 
iff ihe inMcient to cotmlErhEljiucF ihe differEiiM betwpcii Ihe gnnatj 

of the Btnne anil the wEUrr, cniwn^ ibe frjrmei- to Er m llin EurftkK of me titler. 
Uv tliia arrEngEHicni; when the water itni* below the prupre IffVtl m tlw boiLfjr, 
A« ittme float dcKends wiA it, owiAig the stuicbed wire A opeiate tipoti Ae 
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levtr Bbovet ivntl liffc tlitf VilWa ihflwn in tine ciitrrli wlikih thfia ■iTord^ n 
#upptynf wiitrfr 'rtw fised pipe lik,frvi»e CTilltiiine aft iHicktt, Fiimg h)' b 
ckflan th^t paaies aver Ih-l> Tuiltevi O' 0^ the ether end ef tht ctmln \s 
iii a plntP of Iron pj the djuuiMT^ widish is usJed ta enlarge nr cnatTACt^ UKh 



when rmjmred, Entirely ckio tht throal of the ehinmey. 'Ey tMj eqntrivarite* 
whea the fiLtam iti the bnller ia urged ta taa ^eat an e^ten U lt4 pttaHure fixrtai' 
the waiter in the feed pipe opwarib, itiEraby ral^g the hutkei aig and taiuini^ 
Itf HiLiiiCirrbaJBntai iht dJiadper, ta dEacend hi ihe throat of Iha chimnej^ and 
Eeduci the intensity of the q and r art twa gusgt-ccchj> by which the 

proper height at the water in the bellti may he dwaya aaceitained. If ^ dia^ 
ohoT^ea weler^ and t ateam, the water ia ai U^e pro^ height i if becli eocka 
diacharge wnterj it is ahuve itt proptr he^ht; and If twlh dificiLame Eheam, it 
ia below its proper heEghtr Thu latlar circLunstiuiceji whkh can only take place 
by d^e drfbetive Bcdnn of the loot dcicrtbed eppararna, ii of icutiona momenrj 
and rcquirei on immediaLe reciedy; the moat Eafe isj in onrcrpiiiioap the leduicitlnn 
the hre, by aienraing np^ hy the readieat means at hand, eili uem of air to 
the graECp after whEtdi, attention tnay he paid with ceiiJldence ta removing the 
caose of the defect. For the pnipoie of annwillg tiinai the prEMiire acting 
Upon the hoHEr^ a stEBm-gUAge is umployedL This u usually made of an nan 
liihOp hant inb? the form rr}ire^iitiid, one end communicstir^ with the itrom- 
room of the boilcTj^ and the other open la the atniosphcre. Thia tube ia partly 
fined with tatjcury^ and into the OKtenuiJly open end u put a sl^ht rod of wood, 
which flaals perpendjcularly In ihe Tnercury, and ahaws hy its altitqdE, on a 
divided icale of mehas alSxed to that leg of the tuhe^ tbc pf cuute of tha iteAm. 
If the B^aoni roJsq the merou ry nr md one Inch, it prores that ihe pressure ia 
one half pannd per EquELro Inch on the internal larface df the boiEer^ tending to 
burst it; for if ihc section of the bore of the pipe was jjuat one hichi the preaf u tm 
would he Ripporiing one ouhic inch of mercLiry, which win be found to weigh 
nciuiy hair A pauu'i^ tbortfore,^ for a?^- two iuchea rLSO^ one pound presfurr 
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iMj Km ractaHod; md ea cand^xiding (QRTiica wtiloHa work, with more [kan 
L^Dc or fi^ ponndi praiurfi upon ihe the teak nmi nut he looger than 
es^t W nine Indiee For prerentiltg llio prrniire hecoinW greater Umn the 
boiler u ceEcaEoted tc niBtiiib wichoul bcmniif dati^rj a uir^ty^alre a h ^to- 
Tided, This Li UDuaUj a drenUr pf«e of metil, with a conioal periphery gnmnd 
ia fit into a eonied neat, and kc^ thare hy iho pmaUH! of a loatlod with 

a dctermipnie w^hEp tIuU wiEI not iuO"tt ft ta rUe ^ndl Lha Ateain hu acqmrrd 
«a eJtceu of tnrea above that remured forworkilig the euginc, as wmild endanger 
the bqjsElDe tyf the hoLtoT- In uitge hnEmp eipecukJly tliuae b ikooi hoat^ il 
it Uniiil ta We another lafety vidTf^t inclMtil in a boi unih^ tock, the key being 
kept by the chief nmHi^rj to pmrEnt tbe p«ilihllLty of impropi-r mictfcrenco 
with it, by ignonnl nr imprudent penam : by the neglect of which precmutiQn 
many eoHotu aeddeatB Wa cccurred^ TllO stcani which eseftfjefl finm 
uJety k ^betnily lUinducled by a pipe fitmi the tilvc boxea into the 

ollimncy. At ny is the iteom-pipe by which the engine ia rqpplied, tliC fliUJin tity 
being rrgubted by a thin til e-Talvn at and ft fcrcW-dnWn Telre at x, Tof iht 
pmWa of o1eaiLtn| CHlt nir exunmillig the cxmdltjan of the bodcr, a circular qr 
oviill hole ^ ia mode fufilcieiilly luge to admit a man Id pw thrvugli^ and 
therefore oalLcd the mon-hole. It u hy & atrong plate of iron lult^d 

down^ in wltkli pbte li uauolJy fitted the abnosphedc TOCtllltR aafety tbIfo ^ 
whieh opena inwanli by the prewitrc of Ebc utmmpbere, prei'endng Ihr 1ftwet 
force from bjuiing the boLler, abould a vaoncim m funned by condenaaldn!! 
within. A cnck and pipe leading rtnm the bottom of the holler It mnpWcd 
fiir dtEchniging pt of its conEeab. Next to the WOggOll^apeJ hoiicra nf V^'att, 
thoae nf ft long C)'Ibdflcai form have been the moat erU^irely cmployeih 
Ctipcdeily for h^hr-prea&iire engineBp un oecOMTit of ihrlt lUperior atrength ; 
E™deii M aifordllig a Cnn^tdcmhle ^rfeCc for the direct action nf the fitii nnd 
beiitcd gaaea. They ore cuEially known in ihia counEry by ihr Idrtn ^ Trerithiek 
boilen/ finni the MipptiattLoQ that Mr# TjrcivithEck was lEte niTpntaf. W^p hov- 
ever, ohectTEif tboi Mr^Oli™- Eron^ of America, dCMtibca chem ne being uwd 
by him in hk high^pj'eaiuro engine, prior to the poteiita of Itlr. Trcvithickp and 
ax 51r. Eroni doei noE daitn theoiji ve may auppose they were m. uae bofora hii 
diiie. Cylindrical hoilera lire — 

frwpiently mode of a great 
Icn^, ten, twelve^ or morn 
ttmn tbeir ^mcter^ and arc 
preferable of aach proportistii^ 
where their aitnaLjon will admit 
of itp for the rcaaona before 
mentloncA In. thij eouTltfy 
ihair exlrenutica are uiuaUy 
lllude hemiapharica]; blit m 
Anu^rtca Uie rndi am nonaHj 
clH^d by fionged diaka nf great 
tIucknaB% on acconill, Wr aup- 
poHCp of the greater facility 
of cDmtrwrtiiMi by ordinary 
workmcm ThoftB boiTerf ftTO 
gcticToIk' prorided with on in¬ 
ternal tfiLC^ ihrongh which the 
heated air and fiomeSr after Lra- 
rcnltig the length of tbe under 
■ida of the bDiJrr, paai bcfori! 
entering the ddmikiryi The 
annexed diagram rcpEe&entf a 
tmoffTimin iection of a ittkall 
htgh^preimrecylindrictil baBwj ; 

HI minliractutird by Mr. ^mi- 
derip lots of Shefiieldf but i^ow 
of Se w York, Tlifl furtliLcf: I 
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door !■ ftlfr thE fimiacc ; t itlfl ftfth pit J d ItDiltrr; * lllt-Stnce Himlfiboiru 
by dotted linirt}, for the supply of Vflteriliy meaiLii of the cntinterpcw 

pij- y ijl tliE inteniB] Spe, wbicb rEtiinil fho Amcie xmd liEBicd air tlumlgh the 
boiler; h the ateom inpe iBadkli^ lu the i^n^ex 

Thfc boiler Af^ireJ in th& ftrmei;ed cut* a of a cyUndrlai] fi^re irt the Iowet 
part* Imt ccrmllimEfl ume pEculiaritEEi that Sire deaervlug at oDlice. Jt ]■ a 
pateDted nmui^numt by Mcssn^i Hortofll and FlahET^ who Ere bolter 

njaniifoctuirert, neur Birmingliam. The objEct of i± is ta form a rwervo-ir ef 
itEom irftliiii the boQer, fmTQimdjEd by the hut watcri in f^rdrr th4U the prEBore 
of ibti Bteom may not be reduisd by mdlatlofl, which the inTentmw presErmr to 
he the ease m a degree lu baLlen of the ofidhimy conatmeliciti. JTy. I 



wpreaEutB E loogltudiaol sMtiorv of the IwileTp OUil 2 a traliBVrtM KCtfon 
of ihe same; llie ietteni of rrlcrenco apply to dmilar partu 121 eich view, o a a 
jdnows the EXtenial form araimd whscii the fiunacE wnd fiEtaa ire to he eoii'’ 
itracted; b £ fr is the itlttmal Vessel or reftervoiirT for eonlaidiln p the Htelffl 
getltratedi smTouinli^ fay the water wliich bl ni|:mlieil hy the ti^ie o o tVom 
another rtSdTVoir placed abare^ hot not mtrodoced mta die drawing. The heat 
ha^Lg cooBed die oteAlll to HU the Upper part of lhc boOdf It pn.Hw thence 
diToiEph the bent iahe c min the Bteem rwnroDr h below^ from whvnfle it ii eotl- 
dueted to ths engine hv the ateam pipe i, the ^ which ft Is dedgned fur 
the ntoatiDn of the aalnty Tolve, At/k m enct for drawing olF whatever Water 
may be conderued in the steam chamber^ nnd at k may he plaocd onoLhar for 
dii^arging iLe boilerp At i / m mon-hDlci for gaining Bccean into the mtcxlor. 
We do nul ociiwelTEs penzEive huW the illtendon of thE patentees to miilce iho 
intemoj vrwMl b b 2). iEore ol high steam for die supply of die engine, can be 
cffijcEed hy ihu mningemenl^ for the hulbnt ileani wifl be rodiet dlfpOscd to 
obey the llwi of uatme^ and into the iipptdr vebseI throiigh the bent Eube, 

than devemd through the iCime to the fowEr Tcaacl, ncedrdmg to the dewre of ihe 
eontrivers- It mii^r, however, hs njlmittcd that thm is ti cozuidenthtB dEgres of 
origintdit^'in this boilor, and itmJiy ^roH'e iiusefiUaudleffEcElvegenorRtCiror aieam. 

In 18(X3^ Mr. Woolf potented, ha buil^p which ban obtained much dcHerved 
CElcbTitJ^ Ft has been for many yeon rcry eKtemii>r«ly and encccsifuJiy employed 
in Comwadf for the production of steam for the Ifirge mining engicin dicTE. 
We have aiteody Mbterrod ihdf the long c^lindiical baOers poBoss greot fldvan¬ 
tages over ihuBo of n cubiform or roland Agme. Tn increw their safaty^ end 
thfijr copohOity of pndticing Btem b± very high preisccrEa^ Mr. Woolf greatty 
eaiendsd ibe pri nnpk of the ^llndric^ farm. Qae of the mnak iitnpTo of thlt 
jrandEmaq'i conEtmrtiua consiots of Sight tubes of cttSt tmn (of sLa cr more 
inches in diamctctlp connected lu E&ch o-thoT by a bent tube al tliclr extrendtiew, 
wilb cmnmmiEaUjona ta a laij^r cylinder sberre them, employed ob m rssCTVolT 
for the sleimi. The fnmaCC IS divided by a wall langitudma^ into two partli, 
Uld the clg^t tubes am fired horizantzJiy ectdm both thcK. Ins fuel chtttliher 
is of one ertrefnlty of one of the dJviifoU^ fliid orchEd ahove Lbe Nro firrt tubes 
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wi u tp TGVExbcnLc the cmd hoatjed vapoun^ Thtch pM imd^jr the 

tliinl tJUbcp ofer the undtt the MK orer the ai^lp under the se¥enthp 

and pordy Gvvt and purdy umlsr the eigTilJi tube, when the €ue tumj inia the 
lecpnd diviflien of the fameec, tm die ether lide of the wbI 4 hndt iinderp biid 
in iho direction d 1^ the tlW]^ ateam cyhndEi before mendoned- Pa3«n^ now 
under the Mtenth cylinder^ the cams of the flite h ne« the aluh, iindet the 
hftbn aver the fourllij und^r the thied^ over the aeeondp snd partly over and 
partly under the (irst^ when it ettEert the chimney- Tq produce hm^ aer^ 
pentufl rnverherafciun, live upper and under aide of the ntick'Worlt li fonned in 
arch«p altenialcly livened, tiunr CSttreffliUca abutting agaiual the tnhea^ coFiring 
ahoni a dith part of thetr etreumfereqees, hut e^oflli^ tlie PSt to the »ClioTV 
of the cuTTUEit of heated mattera from the frre. Each of the tub™ la proTided 
with O fiaiiged djak at one endp fwtened on hy BOTEW bolt*, thal they nuy be 
eaaity rotoovedi and tJia tubcrt cloAnEd out at pl^AHire from Bediuictit and in- 
cnutAtioiii- Tho waler carried off by eroporation ia repio^ by (he niual 
meana 
othirr 

pr&per layaL- , , 

lo conatnict aueh appwMnip to oftc circumitJinM 1 tuunciyT that in every ense, 
tlie tuhra crviispoHing the boilEC thould be so eorublltcd and aimng^rl, and the 
Aim ace mi couaunded, u to mate the fitCp the flamef and the beared afrj to not 
aroiiiHi, overj and Amonj^i the tuhea, emhradnu the larg-eit poMihle quantity of 
ihiLfr aurface- It muat bo obdnua to sny one tlmt the tubn may be onidfi of 
any kind, ofiucbd j hut I pefer eoJt iroji ai the moiE conveni«iL The bisc of 
the tuhM may ha ™ied; but in eyary ebm esie ahouhl he taiim noi tn make 
thetr dhuneler iw great f and it mtiJit be remcnibifreiiT that (he Lu^r tha 
dloniEler of any em^B lube ID inch a boder, the ifrougiar it munt he made in 
proportiau. bo enable ii tu hear the game aicpansivc htHA S? the amailcr cylindeiB.'* 
Mn Wofijif nlgji direct! that the lower tubra Bhould he alwayB kept^^i^Wg and 
the uppecp nr Bteom tyUnders, bjilf filled with watcTp that iSj W high ob the fkro 
is flowed tu reachp and thal in no cue the waler ought to be allowed to get m low 
aa not to kesip frill the bnuichtsi which join the lower tubei to the upper cj'itnder. 

The onueiedl engraving; esthihilii on arrangemaDt of parts comhunng tha 
leading feature! of feveml previuus Inirntiona, and wob patm ted by Mr. Th^ynia 
Tippet, of Gwenuap, in CumwalJ, in ISEb* 1 ttprc«aii m end vicwf and 
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a Mdi view of the boiler i the some iBllers of irfrmica in each indicating 
nmiinr parts- a ii a large cylindrical boiler, containing an mteTfiid cylmdeTp 
which coTwtilntea tbu fin: place mid principal fine. From Lheertemil cylbider, 
which coutail]* a'AlCTj jiroceed three rowi of open vertical ptpH A A Vfhiidi 
■upport a MiuTHrylicdiial itcium vcuel C At the f(Wih*iE extra^ly of the 
cylinder it there proceedj horiaoo tally a iboH open pipe cortliilUuieBtitig wflli 
a iiiuvll BuppIemrntnTy MvEer, which ia w cyllodDr or the same area la o, hut 
very ihorL Tbui boiler is bmli in a fumaiap in whhdi the fines are lo arraaiged 
ihat tb □ heated airp in passing out at the and jf of the ftlimace due, shiili impinge 
agoiiist die Hat side of the iuppictnenlary bqitBr; the doe theone pTcceeda 
opwanb, and along the undemeath fiat lidc the leml^ylludric^ vessel, 
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2«J 

un^r the 1^1^ iwmd thB^fcnf ll, Mn^cmnuJbmlJ. 

An iwniMU attCTPC to «p««c Water in thin itiMta over an extended nnW 
John M'Cutdy.ftwoi the United Stet«^ nh7p«^^ 

i^T.23 » «"•“*«* “ **">* of wlindein, with ipheri^cnile, 

MTAD^^ hgiuoatally like retort*, in n nmnitilBi fiiimi, in a ftuW. fo eTto 
cBiue the beat ee much u p^hle (O :hnninpe ^gainat their nufacee, in ite 
e^nt theni to the due abdre. Kuch of three ^linden eontain^ 

wiwin tt uother ^linder, of m niurh lese dJAmeter than the outer, u tn lenre 
between them thtOUehout n eery aotrow apace, the tinlTeTuijtV of which -mi fe 
WU pre^rd by epdiin/^ * epilwl hanil upon lb* OUbide of the mner erlinctn, or 

owr^tA^COntrimioe. Thme letter cytindenweteheitnrlk^yiduaedAt each 

**1“; "*** jdaerd loiule the funner to prod nee between them hollow 

eylindHcal ebpeta uT water. Til* Water WUA fofCrd into one of lb* lower evlindem 
Mid made, W the wUan of the piiinp, to cnrnlatD tbroueh the otben of the 
n .? I ' "f dlipoeinf the water in this ebeetlv it waa pre- 

wnr f «>«ni‘*d with eatroordhKw 

rapidity. W* hare, however, nerer been infonued of the caiue of thta baQv 

S'® ^Ifon. and wo therefoie left to eun- 

fflTv pMh^y owiUB 10 the great erpeni* of eunatruction; the 

the !!?*”' S' dUBculty rleaniiug th«n{ end, by ili* neglect rf 

hei of Ileem, ihe heelSte red 

^ Elf^ «lt «f Ilia iJaler. 

w.LSrffcl^lj’S'™?* ^ To tbiwe c»nK.*niey he added the 

Hmnt 'j dP T of tbe flus. The coiilJtvvii.-c4 h, tiETi^rtlv^lcm, hoi 

J ^ *“ weceedhif itireulara. The 

few^Mimlrd boiiera mad* of email tubce bne* within the inat 

wHbw? r ^TttrDdiw(ji.ni m almoi4 crerr tmialbli rArntr offbitn* m neat 

poML“tho^’S^»**'LS'^‘* njitproiS^r* patent wEiTh 

•ii“f. ly "I- ^ n. rf £ »»? ■ 

of mi inch thiek i mid hdug of only one £ch in 
M Wat proved, of iuitainjog n premur* of eavetal tlioauh,t rJl ^ 

In aomt! of the9« hoOerip the tdba wem nude utjemrtf in the^r 
CotaefjnenlJr, whm tliEEr flit Mra wm 

wertf DO ffom ipAcra bfttwtrn ifacm^ mill the Mni^ek. tni. th-ere 

logBlbifr bj mEajia of lotiH bolta VA^iui' thfoukth il*. --..i _i.. CflnDetted 



w tn^ cvsiD^r; one on Che upper ^do, fcr thi; 

too Ob die fur ths flow of the *iilrr- When “ 

Imam of^i^r power in^utnpaet form, to ndapl ft mure^^LkihJI^W 
moiion, Mr. Jutir* purfcrred mEkm^ Iwq rcmcrbtrfe Etuhei^^^ 

of a aene* of annular tubet. lib* tbnae dcacnbrd, md ee dehnealAj^^^ 
atmeard diegFMn, which uhihiti a trensTerte aecaoU of^kh 
tatitdex tuhoi an dutmgnialied by the water drawn thmmi. The ^ 
foteiiana ot atenni pnlMgee an ehowu nt I h. and the lower, or Water SSL’'®''' 
y V f. The water wai niauvtamed nl the desired IcteI b» Ihe 

in W adjinnliig vea^ not shown in the figure. The fiLaor ban L“^J 

descend^ et the other end. These latter perti were madT^ .. i l 
dilaehed at plpaitne. The cntiit boilEr tniEcd u{ain as a^, and 
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roUri^ flxtfd iis A cirtular iL^d; ei fry tubtf wrw Wltll fomc ffhoi^ 

miied witll eLn^lIp^T ptfCrl t}£ mrL^^ jd ihni frlm-n it wu dsiired la cltimtA tliC 
bofc af duponX Oib fVifnaf? jmd cllimnf^ ttilK? Trctn dra'wfl aui^ iJiB cdh- 
pip«« uucrtwcdp wlicti \he cjlind^ wei tiim^ hy a irittclip Ldi 



ihfl mnnnfT of (lie cootenoo ttfrarin^ buml^ uicdfor bri^htfinxng metallLC vdeln. 
To prevent the Id« of heal by nuiiHliDn* the b43Llcr iraa flirrouin-deri hj a -dontlD 
CBM, the BfxaccB between which were bUed up wUh a udxttnc oT day ilclcI chir- 
co^. Wff hitt fepeitEdlF seen a belief of Mr. Jame*'* conulmctioti, on the 
pdneiple of the hut deflcriHd, hu% ceniiidtii^ uf only one cylinder of winular 
tnbes^ 3 feet G inoTvet loBgr snd 20 inebea diansrCcr^ edeotivdy working s very 
smiJl liigb praflEiire engmej (Imviiif o^y inch pwuin of 12 indi ettokcp) up to 
three honss*^ power. This b<|iPeT had. clrot^sr tubsAi end each fflinnllU vm made 
out of two HmicirttiLAr ptec^ connected Al their extremlun tn an upper and 
B Eo wer transvErtei horiiunta]^ tnJbep the length of the cylinder; the Upper one 
fwtnlng the priiiidpal and the eonneefing etenvn tuber anil the lower ana the 
water tube- Into ^He hof^ntaJ tubn, conical perfenations were drilled, to 
rwodra the eAtrc-mltLci of tdE sEndrirmlHr tobca lo which they were united, 
Bteain and wstcr taght^ hy iqeajti pf bo-ltt and civetied However firm 

ihu mode of nnitictg appeaj^ to the cycf md bdwcrcr sciftirmte the worknaui' 
shipp when the Sir esme tn act upon the jointt itfccy often boesme leaky^ and 
Were the Bcnirctf of ^tcal troublo and mconrenfence. Sjoce the neiipd alluded 
tOp Mr. Jnmei hu invented uiother hoditr^ to wbkb ha gives the preibreDcw, 
and Win be described nmler the Article Steam, Before, bowever, wa qtul this 
part of the anbject, we would draw the reader a attention to the circumJlonce of 
the itram cliambcn m Mr. JaUtn's hoclcr, ai aheim in the preceding mtgraviTig^ 
by which it la evident that the inr^es of the water are pTeMcd upon 1^ the 
atc^K and that the latter dmTSan incraase ofheat atld oftlsMldtj mofteqiianlly 
to in formaiinni by the action ui the moat iulaiiie part of the £re; couH^ucnlly 
it would appear that tLii urangcmenl if einiiicnuy caTculutml to prevent iht 
waiur itAingp or b«D^ forced over imo the engine j m inetmvenirnce which 
had been exper[eneed iu inpit hoilen made of small tubes. Although the in- 
ronveiilence ncra occurred m Mr. James a tmdlcrs whOiit the fire wu kept 
ftaady, the supply of waicr tegular^ and the tnb« dean ; yet from the ni^tect 
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ikilure of me nf thsma cotidilJalii, thr water did OCcubiuiItj tmmie 

i 5 ¥er. Tlic cWr¥ntijjnjl Wfl ho-ve bepo tinabltd to mmke ii|wci tii«e fnet^ indine 
Ud Id the opinion thAt it wDtlld bv tie>t tu make bodj^rt ttf tiibn of a trev 

diametDT than tw* mtiliei; bpcnnc the much \ei^ of waUir aiiich etmtMin 
are DDl tD luddfnlj DJid vioteDtJ;jf Aifi-^tied hy orduio^' ^irintiJuD* nf Lemperatiire 
OCfiflmDDttl by uD^kiJi'uJ fiiing+ «r by the [rTr^uiar «^rp(Ly of woirr; twr are Q\b 
tub^i u liable Id lH!cCt41;i< ehDke^ bb the jainti ean he made wilh 
accmacy iritbaut dllhu up dir water ur ah-nta Id the daageLT of the hibea 
beODmin^ iied--hDt, aim the defllrcctu3n dF lhi» bnifer. Tubei di two inrbei nain 
bv much mure e-^iuly eleonHcd i at&d mm rtM it U aromJf pDesihle tc* 

buiBi thenL( iT only a qWAIter qf mi ijich Click, by oDy piEsaure qf lEeuii dull 
COD be behcfidjiIEy Kppued. 

The cantrlraucc wo ihbU neict Dqlice u mTctitiaD of Mr-rroldflworthy 
GumBjp a cmtluvnAn of tbr mrdical prq^e^q£^ hut more ^DrniJIy kqqvrn (q 
tb o puMte by hia perseverme aUinnpti fat the gitahhibm.i'uL uf vtcam caniagea 

un. tDii cDtaiiigu road; and £a boiler wq flhkll deKlIhe ii CapreiaUy desalted For 

a. f ° ° ” ■ L?" 


that purpoK. F^. 1 tbovf a emltal aecthm of the h^wr* Fly. 2, an ei« 
tntim sid new af the same. FTy. 3, Ihr tnahner in which the KriH of pipnl 
compooln^ the hmltr Ot^ fined, and epeu iatn horiumlal ehamben. 4, a 

portum nf otw of iho hoidsoAtid chambm, portly broken away to enhihifc the 
tprrtUKf qf fhe pipefl^ and their anan^emertt. The mtne lelfaETa dxl each 
figure refeT tu cmreipoDdiiis paria. In the HctiaD t the wmi-tdBptjcal 
futtft Ed which thn pipw are and the Tiwincr m which the? reepectirely 

CiDU each other, W eeenf tht flf tluae piMS haTe urew UDtA^ do ihe 

DUldde, to tMesTTe iilitl, whieh sectlre iberq to Uie hoTiiontal ehamben fr, m 
fhowh in liff. 3; a poekina compo^ of poutided aabratwi, mixed wrd*i red lead 
and lithairge, in ahnut eqau por^ ta interpoHed hetween the tmla and die end 
plate^ ap|£ai] in KuUl^W wuhEn of a aaucEHfka Conn, vbidi it ii oaid ioakea 
perfbclly Bteam, water-tight, U well M fire-proof joiati. The chamb^ ^ 
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direct commuTiicfttiuii niic with unoihfcrt by meani of tba Tctiioil ^tp« 

«« two Swot inhrA, kJwiiri^ fhwu i * into the ite&m ves^ll tMT ^ KnaraEnrH f < 
{ua Mr- Garncy cq]3j ctu-ni.) From ibirty to {acomimg tn tie ^ ^ the 
Mparatiu) of tht amnli pflpcB n, arc arrcmgedi in iho maimer ^hown in f 1 
and 'h in which thE ftlEl U pJ^ce^l 4i at 4 the bcliled air and fiamci beinff 
dJiect^ hy m bridge to mtE the commit dclinesteri bcEirn rlitering ma 
chimney Jt"; bnt a Mn-adenthbi pjrtinn <lf the lie*t paaaci freely bcnraEp and 
nKind alMTUt the tbo whole uf ihem bemg erpQ«?d txt the powerfql cfibcla 

of a fumaoe HO cfrcirmitMliMd; o 1l the fiiniacE dmKr, JUld J tha ashr-pjL I>uring 
thd woriing cf the engine, the lEenra chambra Eire by ths njitol mcatia kep% fup 
plied with wftterup to the leTel abEwn, whith being highjET iboiL the pipei in thn 
furnace, the laiEcr iit fltwaya tept full &f water, aa iwrm hy 

^Vtwlf fn his ™cilic*ddn, ^Jn^li^d in thr preceding Wt of thia mticlE. Tbe flteam 
gwiBtatcti: in the imiill pifwi iyseand* hy it* nipcrior levity through the water in ilm 
atciini TeSHelfl E, aril may he, tnui&miU Fla rakaiE lOuthur poitidoa of water, wtneb 
cHrape i± the HiifacE of ibc fluid in the form of vapour^ which pa^ off through 
ihe bTOnches //tnlo a ODBiiinan ppe j, that kija to tlia ougiue- In 
engTUBft the iron caring rtpTwenleu eu atirroimdin^ the boOtr ii diijwn™ with, 
the app(iLratsaj bring acl in the nanal Tnni oier in bnct-woik- To ohrialE i com¬ 
mon yijiwtjuii to hihulaff hollers of their becoming choked with a dc^aation of 
earthy malteTr Mr. iiuruey jrarposca tn d«m them out when ^cy become muJi 
by the fuilovlag cbemicri treatmenn If Urn tubci are of *™, one part of 
nmrintis l£Kl parta of wnlerH ije to be left in ihn EkiiIct', a ii^iclent 

litQB to diiaolTO the mcnutatieiii; if of cop/wr* the foUowuig iriulion u ^ m 
H ied in H rimilar way, one pound of comuion aalt, half H pound of mlpburffi 
acidj in fuLLr grilDna of wmIef, To espeditE the Dpenitiim of eleiiuingj a auml 
niay be ms^ in ihn boflen a^d the rteani be EmployBd to blow ibe ixotenii 
mit of thE hlbHi Ona of the moat pTMuinsnl adTantflgea altandlog the nae of 
tbii bnibic, 11 the great fiicibty wllh which repain are eiecntEstl; wlu'n a tube ia 
Iniinwd or humctl, theremiird of it or tbic aulntituEinn of a now sue me omy the 
work of IMI hotif. Citu Other tnhuhir butlcre, it ia aafe &em the efbeta 
ture but tho “ Kparrior being in Ihct a utzm rarrcoif^ that part la M hflhJfi 
tn caplanon mi Other heilm of the SHUC capneity and thickneu of nu-tul. Tho 
imidl tuhei Exp^ to the ftm, if alwayi kept fidl of water, m not l^riy ^ ^ 
aoon huniEd out. The merit of thia Eitaogtmeivc ia however^ doe to iic, T-l o^, 
(■BE page 201.) and wcie Mr. GmtLcy'a iteam TPoervoin driEmlcd like that 
gEUtleman'aj fiwiiT tha 
nn otin g luftllEDCe of tbo 
lifuaepheTE, the rheEt 
&f iheir cantenta upon 
the engine would be 
jpipjpVCd- 

The innEXed diagroid 

u explanatory of a boHer 
which haa befn em- 
ptiM^eri thfl gone- 
ration of atetem in the 
kHfCimotice cantago of 
Mewro, Sumnurta and 
Ogle* wbi) ha-FB taken 
ent a patent for iL 11 
coUAifti of a iCTiei of 
tubes, placed FortLcallyT 

the'nsn&e o/each ^a la Pepmicfita die mctenml tube* cnnlaining ^ watw and 
iteam ihbfylhfi inlcriof tubes OT flues, for the passage oFa poTtlon qf the bEatcd 
air ^ the rtimdndEi pMringofl'between thE extador tnbea ^ and thus thewater 
of iha hoil^ dispoBed 1 Cl thin bdiowcylmdm ia continually «p€«ed fn an exlearire 
lurfntie of heated metal on b^th lidea. e r e art the cndi cf the nitenml tul^ 
paoiiug through the Mtewcd nuti ddef at ihe lop, nod f e c at the bottom, and by 
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wliicli both tlic Ditcdor Jinil mlvntx tubw p.tb m^rntd In their ptMcea, lli* wiler 

u HiippUal to ibe holier tJamu^b the pipe/, h> ^ fttree pump; and Oie itEtLin pben 
genenncd, pas*eB off la the mgta?f h>- dae pi|»e i AlElmiigh the ibealed 
mni the Jare Imvo but U jlwrt paasagr Uf the chnnuc/p it !■ H;jhriiM lJul ikm 
obitTUctTan to ibe Mient fnnHiJtl by eo ntaoy tnim crowded toeeliiEr muit be 
COn^derabtcp add CHUM m ^eot JMil uon of the heat In bt ftbaoi hra^ it brlligT ** R 
were, wire-drawm ErDooiny ^ hnwEvCPp JlOl H malter df euch liiiportmnt 

codftkdrrntian in u slcnUl cmtiegEp u in fixed engkuei; ibrn behi^ in the pre^t 
infant iLaiiff arJoeoinotifli, on the conimou foad* oq couipelitkin. It k obvidui 
tha t the ditfeirnt parta of thii boili^ iQaa be pnt togrtbec with fncili^^ and that 
a defective lube can he iiutmitly remo-red, atui d found one EnbiCEtUt^-df by umply 
mucrewlng tbi* inteiiar flUB or tube- The njanufueiure^ howrrerii rea|iuref the 
Utm-Dft eaEfictneref mpeolidliy in making ^ the tube* df pr*ciiHily_ the aaiur 
iengthf. tbr i4her parti corroiipcjnding with each dtlher of raiifoTin dhuimijopj; 

ntlicrwwe h imiceei of impHrfeettfln wfimkl Miatp from the loligct tuhr* prreiinling 
the ahorterouc* from being icrcired auffioiently dooe to rendjsr I hem iteam-tighl. 

Although the inrra^nna Mr^lacnh Ferkinj (whn haa dUtinfukWd hiiuMlf 
by nuracTOLia Ingenloua ottcmpl^ Id gpoerate and wmk ateuni at pncHurcfl Ltr 
beydttd hJ any uthci expciimentdliit W engLueerj) Iiriv43 not fen attended 
with that diEc»i« wbidii the pnhliE were kd to beLtire, many of hu 
fneula camuderiililo merit, Aud noght to have a plaeo in Ihii- work* We 

allude m partimlar b) hij haring hrou^ht atsimi df enonnom pmvsujc imiJicr 
[he mvt padkft control. The annaaM dtagram ii uplanafey of a batlaf 
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with I| illE^ etrtnllsr irere mxmngEd in Hiree tkr^ B, and Dp ftcruim 4 

fUma«r, fjf caftideint to EomB thmugli Lbe oppoflitc wolLi, wlicro dinr 

Bitrera[riea wm conofict^ to^tJt-erin A peciiilkf fiianncT^» M ifl rontionis 
Eonlibilduv l't!UeL Uy ih^ op^nition of a lorcm^ pump water wsj candniiAlly 
hyrctiiil un^leT tbe pretsqri± uf A hrAi^fty In4d«l mlva mta iho Mm Upper tlm 
of tubes, sq Bs to Lerp tbaoi oJwayi ful]; tbe thttrtl OF Inweft itr Uia$i «OTb- 
iBincd ho Walrr, Alld w^Er to bo kept ai a temperahirv of uborit lOOO'^ rahrenheiL 
AI eftfh of the engine, a eemln queutity Af E]>e wAtet corttuincil in the 
tvo u]iper llerBp {9uppd>ied la bam oeqaEred a temperature a^ or SOO**,) waa 
ducbar]gcd Uitn A vaIva hot at C, mtnnlUJiiABlla^ th ihu luWcst Uef of tabes 
Di whrmn it daebed in 6a kitasUr And passing snensaiTeiy threij^b thoiw tuti^, 
e^iFpoud m tbs fhtrtiiliy af the fim, Jt waa received tatu n ■tram cbarnbtrr L for 
iho iiippiy of Kb« fngtne. Tb« nbjdct of the itivenlor !n rntrodndng auoli 
WtAwi qf m?6flJ Into hia apparatus h not very oppomitp mdeAS it be the pre^ 
Tenlian of eudiLen Bad great Tanodons of tempemiuTO In the tubiia, which 
perhopa CDsild ntA AlHcrwisv be eHcctrd, u the uf thoy contain ti 

too imAll in maintAirv much mufourtnlty of heat* wnl Mr^ PcrkiHi must be weU 
BWiire dui the peifect Bofety of sra[^ gcfieratarfi li not iocrcaacd by form- 
fag them nf a Bi|uare figure mslead of rirculAr. 

To dbriite the dHtriijctim cEhrba of the direet atiim of ibe i!ro nvm tho 
suhatmico of which a boiHer u conitructed, and by which Actiofn the liability to 
rapturE is mcrcaaedp a gnat variety of pEans have been prajectciL IbreD of thesa 
pliinsp wldcll uppCAT to he drserrLag the ntietitiaQ o T the reader^ Wt iKvIl iubjoin* 
The first is the inventian of Mr* Anron MaiihVt of Hnrsefyi near TiptoiL, in 
Rtaffbrdshire, fnr which he bid a patent in the y^r It a well! koowu 

that nil and oibcF fAEty mattefi are capable of being rgunetl in temperature for 
abuve that nf bading wateVp without imdergolng dGcornpositJatfhi tliJs J^prrty in 
ail having nevrlf be fort been ftpntiod to ^\vt working nf a steam engine^ farmed 
the gruundwork of Mr* Manhya patents The conslructEon of his appatultla !■ 
esepismed by the iumexffd diagram ; whera a represcuta OJl obloDg oO'iti^j fU^ 
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be set in w ork, iiTear a fire-pince of tbo luui^ cfinitmelinti. Thk 
veftid ii^ IQ contain t!i& ailj. which fi to be hciilwl t* thoni .*1(10“ FabrclJujiL Thi 

vw&ct abore If ft etrnpg <^lrDdcf+ cotatajuln^ tbe wmer to be Converted Into 

mnuif hutda of which ii filed a i3rit>c-itt uJT pipc^ ctmnKtEd into oiie conlnniona 
linei thnmeb tbcac pjnta tJu d1 li made td flffw h;y tha Utiop of b pnmp at 

(worked % the engiget ^ DEbcr firat mEXTET^) wbkls niiea it h^ the pipe 4^ 
mid diBchar™ sguan mlo thn hcHat tbi? ptpt i* The hejite d oil In il3 pao^ 
EngB IlmHigh tb& peprt dfiVblei ifae temperature of the niTtiKLudiiig water, buiI 
UOUVtIti il into ftCBtd of leveml BtmiMpbErea' pnnxonr. The patenten stalMp 
chol by thift ap|HU 7 LCiiB steani of inczy high prEaaLiJrti nmy be pencrlLted whb<mt 
tfaE pofliaOaLUt^ of dangiTj and that a tUdilet <^11U1tily of fiioJ la conroinod ihod. 
when ihr ftttf nperalct b immedifite contMt with the water feueh Iti whiil 
meinnarj itowerer, tbu economy u effEcted m not very appAfcnt; anil allhau|;b 
tha danger nf eipionna in ibo Htcam rfiaiel U canndemhfy leaflenedf, tbr ILfdullEy 
to BCtldirflbiJ Cdbfijj^iation is h £ir mcTEBJcd hy the cnnllmdly of die fiiniac 0 
to mch on inflaminiihlg anbitanrfi ftl rdl, (which «aa llahlA mao lo bccotnc think 
nnd glutinova) oa to Tendar it inapnident tn lch lliH appnfoltu hi hnMingi ihdt 
are mti fin>|mriifk 

Tho Hcccmd mrEndon wo hove id- nciiee II tllAl of Dr- Emat Aibailp a 
phyaJcloii id Roatockp in Gonneinyi, a patent for which iraa obtfuibed m tbii 
cmuitT}' LQ llkB beating Eo^lim Ifp in thi* Ctm, Eqch a mhtujE of tiq 

and lead aa will remain in a fiwd abate at the tccnpcralnrc Toi|tiircd for the 
ileam, which ii ^EDEiTiLtcd Lti grrmtl rcfticnl lubei lucpcnded in ibe bolh of liquid 
mclnJ. Tbfl Eut^olticd dLEgroma eahihH two bothfi of libli Und ccnnccted 
together, En euh of vhlhfa hje depwited o^t generoimg tubes^ Ftff, 1 ihcvi 



a tungitudinh) ieetioo of ono of ihe leateb^ imd 3 b tmnavEne iccti^ of 
both; they art Tnode of east irtnii in the form TBprcMnted at n a n, £ A mdi- 
caling the ineEallic mialUJe^ Supported npem the cnviir of the mcttJ veaael, la 
b atmng tejp r e nf tin- ge’iiczntor, conEaining a cylinilrlcal eHomber of 2 ^hei 
ILL diameteT E d d d, (ue the wawiight-mm generating tubei, Eiiapeiided iti the 
tnrtafiic mlllnrei ihry EUre ef 1^ Tnrb horE>, and are arttWEU into the top 
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C A » iW lliay b* taki-n <Hlt ihty duulnr: ^ a tht 

initfchan prjw, iTmuiffh vMth the vattt is conducted into Ons Mimtiim tub« 
Ihrmi^^h d ■niiJI perfo^isn iiiiidQ aver «ick The iknihle yeisel, a* twsl 
n dp bs jnspeEHled in. ibE fmiisicc^« qa to expose all iUi four ild£4 and ends to 
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Ihs flctioa of the tre; »lbftl tillboDgh it U hut J f^t loh^p^ f.-et fl mtbef M^h «nid 
9 inehfti widsp fi e!ip«?i q m^faeo of ^ fiiet fn the fijo. The two injeotloa 
oitcmjkTJjrt and conunmiLOiilE irj one jri™ with iKe fomm; 
pumo. Tha pump u of the uual oDiatnieLioi], fumiilicd with a Ievef ^ 
weiffhtp Tfliich we Tidied bv tU M^ne. If dio pr^iiotion of fteimi in the 
getiei^ra ^ too g^at for tliE wjm^ of tha engmo, the pmam in Lbe atoom 
cbmnW Bgmnit the mjecti&n, anji die we^ht wili be bwofficient to 

tow down the pEton of tbe pomp, wMob will thtu mnqjn mnciiTO* until ihe 
prE^nro u dimmiihed by the cEoiiuig of production fuiil iIje HpendiLurE of lbe 
ofigiuE, To pttmmt the metoliio fuaiou firoBi bEiog oreihcalEHt m oeses where 
ft smaDET Hipply tjf itcHin k Toquiruii, or where ft aospEneion of atofljn jn-uErw^ 
liuit pLnw, by tho liappage of the engine or otherwise^ ibo ioTcntor Euu 
arranged a hfialregulqinr, which gonmii tbe mteuslty of tho fira* Th^ OpparittUl 
Lho U-mpciBturE of die fus^Ed metd, upuii which sdIe^ lb uthm 
depEnds nod tht generatkm of rtEiani in the generaEon hai no inmEEftce whai- 
evit i^n 11^ the regaUinr cantiuniug to art when the gtueratLon of ituBm hem 
ccMEd, on wMch Kcrnm h appem to bs ei«nlliil]j dlli^TCnt flom wjy lleftt 
reguliilor pT^uily used. Iti appluMiion to thia apimmtus ib mdiiiwtoHiME^ to 
prevent fucb a bentm|f of tba peqeriiticg tubes as luJgbi oceaxlo^ denompo- 
■itioit of ^e woter injected tbeniin, Tt eonitsto of two pipaa filled with atm^ 
■phcric inr, one of each being bisnted InEn each 1, a) ajid 

KErnmndcd by the metallic lurdauuu To bath vely nanv tubea ara 

fixed, shown lit ^ Fiff. U *Uid ^ 3; thmB sre joinLHl eXfcFnwHy inla one 

tuba, whfvh opens the niercuHiil ditem a, FIff, 3, Within the mercuTv 

thonun contnined 31 imtuened n veTticill tube A; with a fin at 0 iwinimm^ on ife 
top of Ihe tnEFC^, Thift fioEt £i conatMzE^, by maana of tije rod d; with the 
L LI ^ wbicb lEgnUlex the dmuffbl of 

[he fire m the wb^holfi. Wlien the mr in thEpipeii, r^, t, y becomea^iEed 

hy the fiiflon^ rt expwi<k progreuivElj a« thu beeoinea hotter^ prenici on the 
meiriiry in % and cau» it to qscend in the toha By the linnjf of 

tliE marcliry, the flo[il r b rmule to nsceud libewiK!'^ onj qftg Iw the poda do 

llw lr%K r, anil thiralij an lbs duHipcr^v id that lliuuUI (Lfr l^mpiraliiK tit 
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the fiiMon he g real^ thin is nquiri^ it gmduiJly tloses tJ» A, hf 

%hkb ihc- sttpplT of *3r fo the fin? ii prevented, and the heni cmHeqoentlT 
d^miniihl^L AJthon^ the intdli^*nt mvenEor of thii |i|]piirii.tafl waa, ai we ith 
infimnEd, un^itcceMfl^ in the mtmdnetiEm of it, Jret it hot clelma qpan 

the allctLtian of enginttti for the ori^ndlEy ooft itifenmlr of InOtiy of iti 
ermngf mmite, emploviMdt of a fluid metoi, pofaeiafag a hi^h candturtiEff 

power, for the hmtkif mEdioiti, InatHid of in mflmimdble enhahince lite oih 
ptrt^lng hatfteWt condncttnir promifed mneh htlEOf leiolEa, wMs it 

nenfleTwd the tae of the ajjFpjirB.Ci 44 pcrTEcdT la/e. 

Mr. Fo^r, a adentifle geh\lemm, who wu C€H3nee!cd with 1>, Alhall hi the 
iMt projceli mb«qi3ttillj' Invrntei in et^JtiiielifkEL with Mr.Brde, on 

en^Tlieer, the third p l en we nive ■Jluded to, iti tnit inpoTatiis, the Jt-FTtt'ntfi^ 
ment ift u to rrndirt it impMsfhle to import a. higher degm of heii tQ the 
^Oenitor thBU haOiog pnilit of the fluid emploj ^jd Oi the medhim, aa the eaponr 
from lilo latter li illawed to IMpe os it i« formed. The atkoaxad aBbrdi o 
Inr^plndinnl iiectimi of th& apparfttuit 0 o ii th* Vopoyr cheit, formodof thm pJfll* 



imti ^ £ tl^ geiifraforp which thk flrmwin^ may he conaidtrEd m remBafitihir ho 
!? “f • iron tnhcai the dotted Kiie r inir* 

the htfi^hl of the fluid medimm r rf the ^ hTBathm^pape,^ which in the tvent of 
injudiciOUi firsn^p aei™ ^ on ondet md caud^l^r^ferp for mda portion (if the 
vapimr M may nut ofbarwiae he eoudaiiBed by the lower tlmipertthirE of ihe boilcr- 
i an urdiniTj'foTElillce Uldflue^ / the usb^it; ^ the chimney; A the atipply pi™ 
the ceneraicr, thr^b which water llInjtlvted bj msmn orafitrdne bUmn Wi^ed 
by ike engine; i ii the steam pipe eommunicatins with lha eogme -ft# 
injected throngh the nipply pipe A being expoeci during Ita progreBS thmugb 
the genetator, tn the heat of the iraponr fornkhed by tbe boilLD^ fluid nod^ 
neath, u therrh^' conreried into atenmp with o ternperatare and elmdc force 
smvwcrnig to the tamptratuis of the Tapemrj vlilc^ loalng a pcrtinti ^ iti 
hadU^ rtautnci the liquid form, andfollj to the bcUom of the cheat a, while tK» 
partial Tacmim formed by ila ccndenullim caiuei 1 fleah porUon ef vapoiir fo 
aupply the Toid, and thni keep up n cenatant ictlBU. ft ia manifolL tkit tba 
temperate of the ateam miMt be tmifonE^ ndd that no mater degtte can b* 
^tomniiiclted ihan the boSlliig point of ihc fluid madjiim choneD, md all 
fojnrj fo ihe Ttnuthiccty ii tlirrc^ avoided, while, from the lame causEp aD thoae 
■Uddra ACcEHiioniof cEaalk force, which have fmjumtly proved 10 diaactrom, 
axe randofcd nupnainhle, Tbw mode uf hcalhig htv§^ We are informed, been 
^Coifully empfoyed in the preparation of regetahle CXlrictdl and in ether 
chemical opeiTitionB where rc^gulaled degrCEE gf halt all eKEzntiaL Ai mpecta 
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Iti tpplic^on to the gcBtratiDH of Bleam fur eOHLUteB^ WS sre awora of itl 
liniing bctn so iiB«d by any otJier parvoUA beftid« the pat-^ni ee-j. ObjrctionM liflve 
probably been nditd 10 tbe coEobnitihle Enedia employed in tbe VOpuur ■;b€at 4 and 
the frKpenie itUoding ihr aupplybt^ the tosH- nrf it iietjUitined by evaporDtion. 
These medU were chleiy the epinl of turpejitinei Bjplilha, naplitb^ilie^ md 
oliirr prodLLcts of COal koTp fomung a rmiicty of whoie boilbig poiota 

T4uy fnm to Falifenheilu 

!□ Ibo Ibrmer part of this urtkctBp wc have bod Dccaaaii Id Udtiee tlkS iucem- 
TetJence aruing from the dapuvit 'm ai^id to mcntkfn riame of the modn 

ndoPteii fur claQO^ing tlurm^ pecosicinBlIy theEe depoacla Eire eevenJ ixielkea In 
tbk-LicsSp ind AS hard a* tbe orttddial Btutle buttrrt% c^led by tba hsbing they 
re<«ive while lu rontoct with thw nvetoJ of the bfjtlerr which rceefres the Jireet 
Bcd^ of llie hcc- Td irmove these ilkcmrloLiDiifl b A Wurh of cotuidfrahTe 
labour r it being a gen^rid ptwetice for Wdlkmctl f« pit miide the bdHrimr and 
op the atony mailer^ by of beovy bammen and cold cbUfiia, 

These drpouta ore alsd iht ^atiae of other lediiiu iticanVcliLrlim; tbey form 
A imti-COBldLicCnig lllSdd belw^sra the &ro slid the WOtc^p rendering the bddcr 
blile to becomB red-hot, by wIugU its destmction or prematura wearing uUt b 
effeetedp and A conddaTahlB waite of fuel ia made. To obtiJilB ih-rtc injnrmus 
tcudcnelea, a varb'ty of plaJis have been preposaiL Suma angiltecfl throw iutd 
ib^ Ml«r a quai:itiky of SOf^ie b 1 j» 4 l»k and mticilA^ndUS vogetaLde mattetp iuoh 
S 3 brnn or husks, to which lltc earthy mnlt^r m the water edherra, and ia 
thofebv preveuted fmm beouULtng coucrete and liflJdp and coflKr^ueatly maid 
eoBy ta he removed- 

Id the yoar 1H2B, Mr. Anthony Scdtt. of the Southwark Pottery, Di^haSil, 
look o patent Ihr n ifety obvloui ond effcollird ctiotfivdaca to abate lltb wiL 
Hia plan b to pli*£a a number df ilaba of trays of mrtal HoUc of WOfid near td 
the bottom of the boUerp which it ia oaid ho twiuctt lha agitatioD of the water 
durmg the elmlliticHi,i that nearly tbo wlKik of the aedimetit dcBtitllik by its oWn 
eptrityi and -Elepoaila ilacLf 111 lha traya, hulcad of on the bottom of tue bdller.i 
TliE tranitncMioo of tlia heat b not Ullercepted by thia arTangemcnt, while the 
trap are removable at pEraHure, for clewh^g them of the ardunClLl depodted 
upan therm 

3ildre re«iit]y,i (in 1S30,) Mfi. William Taylultj of Wedneaburyt ' 

pBlGDt, having lor ade df tla hading ol^ecta tho preventiim of the mctualatian 
and lomofal of the lediment^ witheiit iiepping the operatian of the btdJeri, tl 
cutiiists of m aediinant trough or vnj*ri]i extending the wliok ledgth of tlw 
boilcrr iminediatiily imdcr it, wiili a taIvo opening u one tlnougli * 

parban of water ia occBajoUilly permitted to cricape with great velocityp arismg 
hum die preasurf of the steam, that it tnliy catny with it whatever depoflit may 
havA Hctt&d iD the hoHom. This arnm^mrtit il repratoled in the aUDexed 
ilelch; o 0 is a cyliiidriad having a 

fire place b, end a flue within it; is the 
dc|io«it toteI halovr the fire. Whotl thti 
Tcnijun M applied ID botlcn wlikb have tlw 
hre undoTp Instead of inside them, the paten te€ 
applies a deposit trough Oil each side^ and iheie 
must be iliielded from the Action ^ iba Bit- 
The daim to mv«itiDii umbjf tliii patEiit li 
Umited to the particular snodjficatioilil de- 
Bcribad; U d^pamt V^c»^b have, belufO tha 
djate of Ml'. Tnylor'i patenh bfen applied to 
boilers; and Uiey are unduubtadly appendagEa 
of e™* utility. On iccoont bI ihv gt™ dc^waCEion uf idta, and Olber Mtrlhy 
maitert. Dll the bottom atiil aides of boilers employed in iteam boats at aca, it 
hecomes expedient, in Icing voyam, to stop the pragress of the trcsiclp ID order 
to dbctiargc ihr contents of tha WilEtsi, lUld Bli them anaw; lOT if the llEat be 
continufld Hfifr a cunaidt-nibble dapoajtiofi hfij token Uie ibnuii cm only 

be raised by a greatly Increaaed oipenditnie of fu^l^ and the augmenlalkOtl of 
the heat materi^y iojorea the tcnsidcy of ihe matal of which ihe boikni are 
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^ 1 ^ 

compotH- Ta (abvUlx ui gt«At mi j^C^7EDl£^», MeMn^ MiiudiJ4y ind 
Fblu Jin^p pwposed &□ jirraDgtmi^iit of apporikfm^ hj wliicb iLis w&i^ ia coci- 
tinuiJIy beiog uvd fnr wlildi itiDy tdok uUt LeUctK ptileiDt in 

gcndBmilii tl^ tha£ frcrm ^ to <3^0 per ccTit^ of the quantity at 
eTBpnraJU^, tlchvg Lalen from the tiOQCeiitnw farruE, wall koEp tin; WEtrr wiLhin 
A d>±gT?E of fleltnms fjuoa which no pnaoticiLl etiiA wiU mnlt, howcTET lung the 
boiling be contitiuiHi; the quundtj thLi^ abttmidcd from llhC l^iMvr Ir'Ui^ of 
ctiiinc tv|h]n£^ by HL? cpnuLtity of Htt’-watrr in ita lutturTJ itikie^ The aUidiiio- 
ijflEi of the brine i5 rande by tneaill of a imdl pamp^ with a loided discharge 
ndi-e, worked ^ the Engme, ind ao prirp[irtiim.Bd ^ td draw Jitim llie bwm 
port of iIh holler the qqjmtity drtiiriBiDed oa^ which mej he re^hiicd hy m 
mrlfr, ihewin^ tlie quMniilT of water dd?cn in bmi of ite&ffl . The 
opernticH] nf the pnmp i%. buwew, not to coiemence until the brfno bflf ettomed 
a constdcTiihlE dn^Tec of conoeotraticni; it shnuld ibr bis^ee enntmln lira 
tiiUdd U lanell iialt bs conmion sea Water Astesi after thisp orery stroke Jiuiy 
he m^de by naeans nf the ptimp, to tnka na much iolt out of the bailer u u 
drpoailed In the boiler fne aejwration of the ateqm uaed m thoi Itroke^ By 
theie mruo, the waler m the bollat con nerer nixecd a certain pTHeterTnined 
degree of aatnraliim i olad whether the engine bo WQfkhlg quickly or slowly, 
the quantity wliLdrawu may dvoyi be nude to bror tike fame proportion to the 
left in, thm avoiding one of the grealeat e?ila to wbiah steont veoselj 
m making long Toyngei have hscii suhfDated^ To econanuK the beoi ojid COEl- 
■equent cxpcndttiirD of fdblf Menfs. Mondslay iind Fudd fnriher propnie that 
tho bo4. luiuc extmeted by tlao pump be diHchargcd into a vcoael Euntombig o 
■eriea of metnl pipof of mM euibre, aitntbtr to a te&igeTmtajy. Tlitough tl^ 
pipei, whieh Ue hnmerwHd in hot hrine;, the supply water n to be niade to paaa 
m ardcr to Bbitract the hsot m rt* projgreMt and deliver the ieft-witer into the 
boiler in a healed atwie. 

In the year 1824 Mr. Stnirh Intnidnced, in Mkme of ihe «aU worki of J^n- 
coBhlre^ a nii^e of e^apomtitt* hflne, by tlio appliiEation of h^h-pmsnr? fleam 
kmd^ die aolt pons; and ai ifie aarfacea of lh»e Vetiels aire tetj extEoaive^ they 
are incapable of fttUAiamtie much preamTe. Mfr Smith, thcrcroro^ tied tbs 
boLtQWi of iW hoilor lo the bottom of Lbe pis {whkh alia fncincd tht of ihfr 
bc>ilcT}r by mran* of acrew bolti and liHh, in the niiinaer Mhewn At & in Una snb- 
Jained sectinnal figure. Finding thia nnangemeiit JproductiTE of a safe * n d 



cfiieieci genuTHlnr of high pTeiaurO ateatn^ he rabecqi^iLdy tnok okji a paJpot 
fur a nii^‘BrAt4W of it, to be applied lo atcitm engines. Thir duida£!^!on 
chirly CondMed in the oddlli™ uT lha upper Teiael a. The plan of thfao vewHdl, 
u snppowd trt be a pomllcTogramt the SCfcW bait! about U hkchni iqvftrt ha 
rorh uerp over theiT whole The voter U inpplied by s force pnmp, oa 

represented, and a number of gmlgE coclb are haed at diderenC dc-vatuKia, u 
ihcwii in the drvwiagt ^ aoccrlain tb* height of th* waEm', and the aiat^ of the 
Bteam m eodi vcHe^ e r nte steAm pipea ; / ii a ufeCy mlvo in Hie kwer 
ohftm.bcf hf. and j anather to the upf^ chamW o. The pntentfE atrOea, tlvai 
“ about two Lnchct of water art jmt into Ihe lower twndn and the other btftqif 
half flEled, t}ir fite i* lighted, which quickly raiaee the watrr m iheloweT veieH 
to rbllUitTunr the steam of which ectf upon the lUtfiirce of the uppa? htiClfr, 

girnif otit iti he.nl lu Lho water eofiloiacd thcniin, flnd b thereby itielf cohdeojed' 










BOILERS. 


lU 

unil [Illlm flj tcttmliJy T^riAtHzcd und i^oadeiiscd, the Upper F*sael b cuii- 

veiieq into u BlEanj tliamlwr at unifdm] tEinp^nvtllT?."" AltllOli^h thk. bM>i1er U 
Cdc-Ulftted to gcttaniEe iLttttti mtli mpTiiiltp awing to the ejrtOEkilivtt MarfaLC of 
mi?Uli exposed, to dir&ct utioil of tbe fire; ddd. liotwiduLancthlg it niLlil Iw 
deemed Ziifer than moBt Othera of fiKtUiiil cipacity ftllil ledbct, hy Tenaon of the 
ntiniFi^* tie boEti ; it mu^l^ wc thinly he ejcpcnsiro nii constnn*tiiHij and very 
dimiTUJt In preaeire (ttt from leake^-a. 

In the fauEiaLty of bolten the due first iakea a bonxDntal dltectEan, mare or 
le^ oitendedj □ftnrwaj'dl SKSEidi the ehiltin«y^; Hnuctimefl jt it aljo Tn«AtL 
ta descend ■ and in aliUEUst erary wtxf ihai u^eouitj coold devbs^ cha dues hjive 
been made to ancomposs the watur^fw tlie purpose of tranamittu^ their heat 
^ereto. Jowplt Gihhsp yf in Kent, has, hower-erj fnveiited a 

bojJtiT, (patented in which posaessra SDiofl tjaims to cneinoiity of arrfljjjft' 

ment \ anii lut it proholdy confers sanie ndvAHtagrit we shall TlLidce it The 
frum of the upper portion of this htaEUr is crrculATj with 0 descendm^ cyliEldrical 
hrancli nf cuniidcitkhle ms^itudi* ^ud lengthi the latter hemz quite full of 
waicTj uid the upper JlLLcd tn ohout foujh-AllLa its depth, the remstnit^ oae-flfiii 
hein^ reserved for itewn ^om. In this middle of the upper veaiel ii tile ftri^ 
ptace^ ^ air for oornbiutiofi being supplied by a VBiiical pipe, paajmgupwards 
throyga the desoctiding -cylrndrlnU branch of thsi boiJer- The Unidn-cta of com^ 
hiulion first act upm tne wrier in the up-per vcsael, whence the Ann deecends 
ha 0 curriliiiear darecdoa around the vertical air pips in the midst of the water 
r^ntahied in the descending branch of tha boElcfr to thn hottocn thereof, Slid 
thcflc# into the chinmoyr For llie ready pesBage of the ituohe, a tcmporeiy 
flne^ which proceeds fn a direct Kne to the chimuey, u opened whUst lighting 
the free, after which ft is stopped by a (^per or vnlVcr whJcli eraea the current 
ot heated matters to t&ke the deacending Cdnnc deacrfbecL Ur iIuh flTmnge- 
meott Mr- GIbbi extract! the gaseous peodiiCil of the fllpl, till they are r^uccd 
UI nciiriy the [fimperature of cidd water, the BuppJv water being Introduced 
where die flue tcmiinfilet Ijj the spciicadcHl of this patents Mr Gihbe hae 
aba r^resenEed a long c^lindricfif hoLter, placed haruan tally, with tlircc 
(uttEtidiog hnmchei, omi ouethcf wilh 4 due in a afgzsg directk^^^ thron<r|t 
the deflceudiiig of the bailer^ whichr^althoogh it bn * the odraotage over 
the othem of being of more eeay T aannCu^ inrr, ia qoC lo fhvoutnhie to the 
despent of the cCuTenC, The partial ictioiLr CiWitig to the nneqati dbliibntLon 
of heal upon the did^rent porta of o it waa long aLnce observed bed a 

liiJincncy In prodl^ arcnilltJng currcnla of WfttCf thraUglioui the vesseL Thlt 
tlKrtUHl of the dllld haa nf late yenJta been deamed of iO much importanpE In. 
the eCHMiDmico] ^^Cfutkin uf steam. At to have induced levcral cegineen to 
obtain patent pnviK^H fijr thEir schemea: amougst those^ Mr Jac^ Pertioa 
is moat conspkllalJiSj for hivil^ Laken ont two paten ta fof tliC same object, one 
in LAdl, nnd the other in lfl32. fJut na uaturo la iuElined to perform the dr- 
euhdory ]|irocc^ well without the assiffUmM of art, Wr ahall diamiaj thn 

ttibjecl with a brief noliw of ibE abnve-^entioaed gentleman's P^AUS. In the 
fiinl of theoe,. Mr Perkinj pjaced a thin miitelEiu lining Iniiilo of fibe boiler^ at a 
«naU dlstaDCS from the hultom and Hidei, but lesiing an openLlkg in tlle lining 
at thfi butlnnb whcfe Ihe heat of Uie dm fi the arrongt^ Hero, therefore, tho 
water will acquire the gTCAieit levity, 2ind oonaequcnlly ascEnd, w fule ihe wnler 
fieri In Ic, whfch u that bctwccti the linkg and luLea of thn bcider, will occupy 
the bottom td" the ciamg column^ and ihits a consEo^t drcniation will be kepi up 
through ihc whole of ioe fluid in the veswL In Mr- Perkins's sccotid patent, 
which 11 stated to ho for impruvement on Idi fonner dde, the aibrcHld linEngB 
are lo be augmented no at (a covet a more ntlruded mr&cE, end furrp neariy 
a corapiflie internal vessel at a few inebEs distance from tho cstenuiJ duo. ft 
wuuld^ rcquico h ^rge volumE to describe the uiidtiplicity of fonni that have 
■^eeU Ultrodueed m the cc^^stmetann of boilETs and their iqipEndagei^ with the 
i^w of econoEcUil^ tlie productiafi of itejun. Thoac wlttcb wc have idmady 
gif^KHi howevar* alrord a general outline of tlrt whiil^ with the Exceplion of 
^n h j p ^ empIayBd in itrom navienilon. In thesEt it b flJt »lctitiBl condlthu] 
that Trie frre^pUce and ftu£j should w catiicly lumfundcd with water, lo oa In 


EGILEliS. 





pr€vtfUl flis| Mil met of tliow Jjiu-U witli ibr Wftod-tfork uf ihi VMid. W# ihill 
give Wu -of iHilfen pf tliLi dfusiptuiiii. 




Tlie [ 


s Djia™ iE dc«=rip4iY* ef tiiiMHlIfer nfcd iii Uie K]iii,^„, 

neioii p*^Uu of l.no« umi bn^^meMnnu^ m Wferi i^g 
sf Worn 1+ tffU on^ prapelt^ ^ iHanin endi 

(jurtOKct I7 «t. Noi^r, pf GUssoW. Tti* boilw n ^ Jjanu- 
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SS G llichei 19 feet broad, and B Tcfit 6 inclici iugK. Thm Jnr 
r«t«Jlg^lHr ti|lh« s moving lettgibwayl df tbG bailer t tEh Ea-ah of tJacw b A 
Gre At Olid cad aaa the bars ae, ibann in KCt4nD- Ae tlae fartlairrA'iid af tlie I^Ik^ 
b A tmaUf^rtlie «flie Otmdia^ tbe whale breadtb of the bviter, wljich eamcan- 
lliciidej wllli CTrery anif ef ibe m1>ts td^LbUDUlg the fin- ^ und of d un 

llba top^ a return Inba e r carriai oF tbo smuke aind Gne into Bi]at.brr 
iube_^ uut df tllD centre iil" #litab the chiinnBy ^ ibea. The CJucka AAA are far 
a^ertofiving the beight af tba watrr tn tb« ^ Liat ibEre £5 addE^i a xlinpie 

conbQTaiicFf by wbjch tba accesaEty of ampbjyinc EJic coaLi A k BVdi-dail- Tliere 
an? two CmtIib li wLecIi ftre pkred'die mu- canaidfraWy nbova^ and tbs other as 
Itiueb bclnw, l1i? asunied lerel of the water j ibeae f?ac-ks cammLLtLtchtr wit Ip a 
TGrtieal tube cf glass j of suSldcnE strengtli to williMUhil tllV farei? df the Eteauk. 
On tbe aocka J i being oprnrd^ water ^ttU?r3 into tb? lower anc^ and itenin into 
the upp^ one, b4]d iht pre^sEvre being Bie anmE in fba bollee, the wp^er 
al tbe Eatne IeieI m the glass lube, wbtab iudiGatiM ibe height of tbc tmter m 
tin- iMPtltr. 

Iti the lubjoju-Mi eiLgrarJng^ wliicli lepTeaema n patrated atTOrtgtroent by 
Sir Steenatnip, a ^wediib gEntlemat^^ in tiki* crtintjy* l3]v botler b divided intu 


Fig. 1 . F^- 3 . 



an tipper and Idwet thambar, in cEmaexIan with iJke side ebiunl^erip and iky 
ifkEHtd af Tcrtieal LljbeB- I k aU end cteralluD ttf the boiler; 2 a 

tfATar^rae iKUrai; and a Louginidinal teptian, lamd lolteia dHEgitKtij'ig 
atEnEiar part* in nach. d is llir upper diviiian^ cr ■teajn chainbt r; llie lowct 
cUmiper, E^mrClrd with the upper by tbd tide vflawb, and by the vertical tllh«c* 
rc M abown. in iha sielion; at d ia the fire bara, on wbkh tbe fbe| ii depaiitfi); 
r ibe fixe bridge; / ihv aiK pil^ y Pf^rl af th<‘ dirmney, likewise aumunded 
wiib water at the ioa-^ end, wlkScb U in rontaet wEtb the- VetAtt; A u the iteaiii 
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pipfl, RBd k Uia mjHi-hdc. lE wiU olsefV«1 tlimt tlie vertical tulffia « e bcaiilEa 
a iu|jpsirt in like weight of water m tJiif upper chamber. (Ltiif upenifif a 
frM cnnu^icutioii wllh it, rwivep frtPtn their fKKsiliEm to the fire-place t(w 
heat. Bud MnWfi|lldliLljr ffi™ aff .Eraco oTucker Ihui the DEfieVparta qf 
ihe buUer. mj parttci^ iIidu whatE poH tfifflugli iIb fim htan, nmdudtir thetobr 
t^e Mli dneeading CQrraliti^ whJii we Jceinei in Bd™i taceMe id 

^c D^aratitm irf E^am: aIai, fram the great qapac]^ Djitie fire ehamSW, iLiai 
fuel Cf Buy kini hn^BT bulky, may le eiwily cmpliJS. by merely ihiftiliff 
the fire btld^ aDCgnbUfly. In the tlcscripdpn of tlje lammon Waemv-ihatHl 
wlirr, in the early pert oT iMa mtide,, the numner ttnuJIy ajdnpL^ of Jnedkt^ 
limlets with water wm eipliincil The ittcndty of n due supply of the fluid 
u BO grtac^ aa ta tmira Induced aiLmnrDiu inTentora tn deviac pJaiu fixr iuBunne 
Iti aMEDpliahnieut. SeveraJ of the moot aUproreiJ aimnEcmeiiL*! for thil numoic 
datolfid m Gallnwiiy end Hchcri's l&lnry of live Steatii Engine? ituifwe 
j Vi . ™ pr«eiat artade by the dcuripUuri of auuthor iif maE sunplLdtr 
and e^ctivebCK, which wan patented by Mr. W.Taylnrof VV^lDnbnry.iIhce tbn 



thi! l«i!w ; ft a maler KMTWir or v««l. .fc™, ti^t; f a „In" 

through which ft 13 ^hBd writ water, faaTing a rolva d tTwln^w^di 
a Bteqffl pipe, extHidiuf fnmi the boilerlu Bcartj ihe tap of the dcHe t»b°I f 
and C W a water pipe extending from the hottom of the doH Tenel ta th* 
ilKcttor of (hr boilfr. In both ihew woei are Etm> cockj e aad f wiif, i-- * 
axtaiidiag la ff, by which llity ate opened nod oloud. In tfaeie je^ .t« 
loogituduiBl elite, for the roa'ptfon cf a bin fixed in a n>d BxtmJin,. A 7° 

float ft, through a etuffiag box in the top of the boder. hlow when t£i * ■ 

the boiler evuiontite tSfl its flufaM dEKOlidB, end permit, th* r 

float la bring down the loTeri to tho podtipTt tepnteented, the c^ hf 
^ the ette^ Wifi K« through tite pipe r, by w^ ihe^’JwS 
be Bi^ufllurd ift ihr biidiit a and the supply ?Mif | 1. aifd waifir j 

iKrma^/ tflJ its Kwfticc m ih* baflcT Haei lufficicuyy lugh En «Lc the 
ahm ¥Blvrt; nnd tl»fn ths cundlrnutum itt steam m fr win 
Tacuunt, permfttiDg u frctli dii» wal^r tfl pms throtmli e ihlc ihi. , 

BOLOGl^lA^ iiTONE. Thl. itanr, m The MudcTy. ^ 
lihttic of baryieft. the pbcwpSitirie pirpeity of vhidi^ iSnf^! ^ 
flftlim Oroniaker. if it l!e fiiet WlaA Ip igui,;“ ^ ■« 

made intn e paete with mueilagr. and thie pLte “"‘'j powdered, and 

of AH nteb thiek, sJid dHed m o modcf^te best t* ft ^liwter 

fumscPe by placing tbem hnWr in tlm imdit ef ibe cW ^ “^^^fftTUad 

oAfcoal^ A P}Tiophcirqi 
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will ht obtsaitlcdp after a few ininaLn^ i>a[^q«UTe to Lh.e sim'a raya* will 

^jve lig’bt enofo^h in the [iurk to reaid-er tlln- ^gtuci on ifae dml-pLote of a wntcb 
Tifibte. 

^^LTING MACtllNE. A part of the machiaFry of a ftuur mllli by 
which eIio floor is Jifparoted from thE meal, wh!lfh upcndion u temiE^ 
the flour. It UxtEBlly conitfUi af an hriftgoaal reel, Q¥« which ia tirmi-Q a. lacfcp 
called the halting doth, of coodderahly larger ilTuTnjibPT than Ui« red, emd 
compoHd^nf a pft.'nIXar rpedes of duck midfi Iw the pjjpwa. The red ia pLictd 
in an iodlned poiLtiQnj ond made to retrdve ^pidlj withia iti hare of wood^ 
called bealerap Axed to a tase or hox, within which the red. reroive^ 



reel being innud wilb great ratodiy;, the centriftigal force would ihmw out tlae 
bolting doth to itn otmoit extent vem k not intercepted hj tha hcateri? the 
repaaled hIcmH Iram thne flrat fom the fleKo thraogh the interitioea of the 
and auhioqueDthv Uh! tail end of ibo Kidp the ofllil condating of hran^ 
gdlozdp ikod fhazpi. 'Fho oborD enpavipg jejwetenta Ayton’a tmprored 
rldUr Siting MHlx^ conetmet^id npoo iLe |WTndplH just deicrki^ but prmided 
wkh tlw mcaua of more eaailj tad rHaatuiLlly legulatiiig; the tendon and eW 
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bones. 


of ^ Mine jit KctJOb. Theae nniia aie to r* \ f 

lh«r ™ter =l^li« ai, Ki^k* *r 

[lie boltm^ ctflth fi™p , _ ‘ niwjca to jifceiFe trLe iif 

TTie riot c if Bvcuretl hv two nwdy rutmdfd and fmoollied, 

within ^Wnz T*"- *" ^ 

of pl»>-r The rinsTiniTjIkf ' " **!?f*”,’■'"S*J'gw* 

Of two other ctinfiil poialed ICiE^^wiih It 

ricgi 0 mi d forroaula ^ 

«|iiiite part of iLb ^mdle of tie rt*l tti ftkrd It *J f™‘r 

meww of a lighteniiift irtrw. fVo ?',.!7. , ,i * • J>^ of It* length by 

will] die front punned of the cm^iti wi5[h™if Mting meolii ini', 

5 * A * ero the two wiiirLif “f 

dnlled lin« j i i, ,|„ mrfvjng „j, ^ ™[nd|e;[o wliiS^e hkeS'^f- 'l^T* 
•|i)3cnctJ frrae ^ q^p ^tkkb the ekth ii druJt " J ^ ^™'~ 

clnculrtt or M, by tnl^n ^ to die 

tewed to die heul of the etuih to aironrfhen ft^ \ Jtoiln-r 

«t die other end of the tt^ldle ‘S,**?!* 

de^bed and ftewn in ihei, pj™-* ^ . |,^ “f. ?™'' ® ultcudr 

perfect imd wpal tentioU of the boltiordoth irrfrt^n^l j 

foiw^. Anodier improrttnent, aWSoneh not cLiimeil^h^l ^ effectuany per- 
•Uhidon of four doUl feoTiet, for Ihe w^™ 

.he o^narj-roaoltine. The foiioen a^^'^I^SL flr^Z.'’!' 

« ore fixed two “ ftiarta ” or b«uca 11, from each of which rii!l!T 

(Tom «eh of the arm* on the mace, a pi™ cf dick ' t l' '^"^• 

.tretched to the at™ of lie other m™C^ew.." i f t ^ 

M given In the rocK the pi™* tif duck H eet the air in lirisV ^ lnotioii 

mnch of Ae fimiT ii foretd through the lioltmjr cloth. by wliich 

•notion of whiclv, w die eUsde^^the ,p,i3 to tremuiouj 

lllH mUTHlKei of iij* eliJtj, an if tb* ^ the d™™- 

^•n^- mi ekpe^nw ^ A™n?i:Lr&To 

die p^entH* ciren^, nre roreril^^^^ T ^liicE in 

lupenorrffirocy, wldch ttats diet needy donhle^e ShW of 

in aft™ tmiif. There« another deattlptiim id f ^ bolted 

SsJr^ssi'jf 

^BO^a»SKiL i .,n ta.„ ,m; ,«i.„4 », ^ 

BOtVE ASH. The reehlne of Wt bonei. J'lie . 

die open ift, in Urge Lexpa, Itnd the Oerthv aaU whier^«ndiieted ii, 
areraKB ahent half the we^t of the frtrh’hgne. It on an 

piincp'^e of Uioe, and i* uicd by the aiapyeis a* the tFiii ^P?*^ rticBy nf 
far other puipoeea. outtcual for njpel^ jm,) 

bones Tbc bard llnendhte itibitaiice of whieh the fr.. 

^md hodiei u fotmed. Allhough tbr trroportion “f 

die bonee of differont ajimiila, u d« b ^ffiSent port, of di in 

ft-nenaowiebtaenn of booea art u foltow*; ^ iL» ‘he 

DHt not tn cold wntirf Cm, arpnrable li»iliiie, when it Jo 

^ier,and hecomea eimcnrlc in eijolhigr rfii ‘ louof the 

ktde «dpha.c and Cd^me of lhj« f ^.Id a 

the fo^ Of^ bone iftrt Bveiy thing ,l<e baa becTe'^ri*^'''' ^fatninj 
by aei^ The oaE* of b«nea la the Bit* ere tbtv nhF*'^^''^ *1? boilitje 
naniral alBic and dycd, tioj' are niade Into knife hZidl^**^'’ ^‘b in^heir 
^CT wnro. They are ext«*irelj na«l io «.« «ddS 

^^ng ^e block; or «lBin*d U. whltenS^S 
bone ..b, whKh .OB. They ere at.o «"plnyBn d,?'ib«y f.m 

r pwatton of milky 
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giumaa uid pnreelftinf, fur tlid rrriific4tian of Vol^trEa mill in the preparuUon 
vT gluts; Aiid mcEitly in Friuicep lurge qimntidEa orgdatiii tuTe been extracleil 
from bqne«v whitb hai Weti stLbi&quraitly nifltle intn AOtt|H lot luHpitalfl, mldiETB, snd 
resEiiitnftteuia. The proctae u utf faUDWs; tlm honea m flni ifilo imikl 

pL«VN, Bud tbtfH ihroim mto n tettlie of wQti!r+ ani hoiled for * ijuruitf uf 

au bour^ When ibii h^a beeonm cnld, a {^umiiity ol JilL eruuimLlii^ la Banve in- 
^tancEa to Dearly a iaurih. of the weight uf the bojic% ia fuondat the autfaec of tiic 
1 iqEUir.mict it ap^liceiili to DumyoaEfiil puTpooiak ABtr thisp the htmt^ art gtoiiuJp 
and boiled in eight ot ten timet their weight of wnter^ until alwit one Imirii weateiii 
when a TEiy nDtriluniR- jafly b -obfained, M,£>ii™t recommendt, mitead of 
grinding tlie hooiMp whJcFi it a work nf grput labour^ to treat them with dilute 
mnriRilc a^tdr whieh dtMtileea the uJti of Hmep lEBTing thiE gelatin unionchEif, 
ud retnming the form of the hon»; llui li fiflerwaitij to be lepeatinlly Wmihed 
in cleur cold water to fivci it from all taate of tl^e netdp niid tJleb if nofreq^nired 
Jor iimneduite ui^r to thoroughly dried by long expomre to a gentle bent, after 
which it ia little nflecU'd by the aituoaphem^ end wul teep for 4 ^efll length uf 
tittle. It ahmild be ohierredi that th& boDOa Bhould not be boited in capper 
Te$iaeH ai ^latin. quietly atlnpta that melaL Bone* are hkEwiw cxtenEively 
need in fignoultore a nmai^p when redneed tn a coarte iioWcIlt; aiid large 
qinmtitlM arc collected for lllUi puiposE from rarinue part* of tha kingdolllj a* 
WfII Kf from abroad, and irevt U> Viirkahire^ where mMi of the honn milli are 
eitablbhttdp tn he ground- The anncxcih F^. 1, ircpCeBEnts a aide Eleration 



of a hone inlU of an appmted oonacmctfon+ a it ^ one of the aide fhunet, h 
the driving rortytog a pinion r, which turmi the wheek J nv the am 

Aud tha whad / upon lha ajtity; h I ere wpair of Huled rallrri fixed to theit 
respective sliofi* r irnil kr and timiing in conbmry dtrrcliona by tlie tcEan of 
the tw0 whrak t oud oho ofilxed to tha aOdia ihftfol^ n and a are anethef 
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DUOK binding. 


Df nitli!n >lILi«d ta tbc BbnlU q aai p rt*p«ctiir=ly, and JikewUe tum^ in 
concnry dn;^tion» by a pntr «f wli^ upn iLe lainc a^e$, Theie HJImi ek 
campled of B Bona rf wwmgbt will twil roBemhiiur iho« of b 

EBtelwt-wh^wid fix^ up ihe eIibA, wjtfa b jikin dUc of ,nii dinmettr 
mtspiK^ belyeen fteh ^ of tin toD^ed dkc, [a r,q. 2, and w 

emUBid ibBl tbc tDodi^ dcui iw JOE ohoft eIoH fart pl»iii L« nn tie 

.r^ T!! reaoTod L a (iretilEf bbw. 

pul lUtU Uii! hopper A and dcaceuduig npnn the mllc» A 4 bit wwled. ind fall 
into Ae lupper r, w^» lliey ^ belween the rolleri i m, wbiK Ihey oie 
radiyed to a coSrtujUHrdw, wliicli u Euudacled by lie diutc r fin dotted fiuce) 
to tie recewer, 1 V» prerent tlie teeth of the luQBie hemp broien hr anv 
excewre reeielBnce, the plommer hlockis Ttlicl mupart tho ^ t ood ii/ ere 
not W to the Ude fraine hut BTE teL^ed in ilieir pLca I7 p{n> t-^or 
^rouBh cluM mo^» m ^ (iwnea, aUowing tie hiooki to Aide jJiWlJw 
rnunc, Bod the roflrn ue kept in cutitBct by nrejuii of welahted ieren o> a 
P^mg upon ohort etodi y H, attaehed to the piiiduneT biech^ Whidh carry He 
ihaJu t p. ^ 

BOOE BfN DING il the art of aeuming together B ncnobw of Bepartte JeerH 

antKinity, the inrrutian bei!i£ eeamjly 
attabuted ic cm of the kinge o^ Plei^niiis, to whom am are Jjo jid to hi 

“ 1 j .?'■ BttoJthlidjng, unsiKth BO called, 

•ncludM the hmdmg of bH printed boQkuf while reUiH^h^V b the teml 
^hed to He huiding of ejreiy dfBeription of acmnut boqit Tie two branehM 
tfe quite dlBtlUel, and eeldom, if trer, miMeBafuIIy ptoetued by lie same in- 
dtiddi^: we ihiid tleiercre describe each httmcl ieparately, Lginniiiji with 
book^ihn;r. Altlongl He linule of tlia work nr^ede thi^teft^ty of 

t^t the rellow^g M^nni win be fiHinJ to contain a elear and ioiinected rfew 
of the nalu™ of e^ ^mcbb. and uT the toola employed, will a brief niili« ef 
1 rirlkmg Mtoipin (U JniproTetticnL 

In Lmdififf ^ntea Wka, they ate gcnenJty tckitmI by Urn bhider td iheett 
which fttr ftlBecl lato qnerloa^ ftetaTO^ du^ldecimofr, u the cajuj niav 
^IIB pto^ I. MiBt^ by e^n eftlch-martii of upimtinM, pidiilcd ofcthe 
battooi gretel iheel, by nlleednig to which, and krepine the folJ, of one ™»! 
m Ihif folio of anotht^tp. and. at tlic wme time preMn-W the necfissHm* 
■pondence belWMti tlie fool of emrh page, the wnrt witl be PfwticHtl^r i 
an tmifonnity of imn^in jiresErrcd ihiroitgbout Uie work. Tlie iiiok bavL V 

and prf^Wtfd, ii next hoalien Wa el laj^e nncHiE>i rtont, ifitb r, ^ ^ 

beh-diapHl hammer, wel|fhiiie rrom twelve lij feiutct-P pounds This I 
nhqillrca mat care aod ilrnhhnesft on thi? pmrt of the Wurktiiaii and 
attempy liaTe betSU madcy at diff’L’ri;^ perbth. to jqp«Bede tho proccia'h^^* 
nHfi of hjdroxiUc and oiler powerful p™™? ih*so, howover, hate mowd ^ ft 

for ifiE purmwj gEnemlly creaain^ lutd dkignii^ tie work. Mw ^ *^"1 
HoLtiEdi Uardetft^^^ lioWFTWTp lAJcceodcd Ea ren deriiiE hooku evtri-wv. t’ 
and Hdlidy by |iiuahig ihtt ftlErtr^ wlim folded, berwe^o a hair 
rollers; mid th is method will eventually lupcixedc tic chld iBlorialB an J 
Mac of lamcncr-bcittiii^. The appualiu of Mr. Boju ^sffi|,^i*tE 
cylindcrip clout L2 Lachca la dimnclcr, Hf^uctahle in t]>c uiuid m 
^serHve^ and wdckcil by manuiiJ liihaur applied lo euc or two crBjTifwTi^^*^ 

A. boy uti In front of the preia, W ho ^tbers tbe ahceti into packeti b\r 
two or more upon a pEecH of tin plate of the oame ilaE, lad cotetfnp h ^ 

OOEidieF piece, and tlui* prtKee 4 ill|fE by altcmatin^ bn LdBle» mrl k 

abm*, til a Hidicient qnantity hive been |iut togctlfir, whicb ^ 

fircatly on the thmkiiEA and hardnni of the paper, Ar^ 

u then paued between tic roUcro^ and u mrcivcd by the ma^j? ^ ^I'^tied 

winchp and who hu dme to liiy tho aberta on ope ll^, and 

platca, by the time tint the H>y luui prcnari'd a «=«id nS ^ 

eccujded in thU proocoi ii ahmit oswi-twen ntib of that irmajjt^r^ 'In* 

U Hot merely a HiTiiig of time, howevrrr thnl ia gUned by 

“s ine rchJJiitg- 
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fdf the jwper la randcreiJ mach aniEwdiErj uidi the cpmprMiiMi of the 
bffljk 9 Wie-aixih greater than c^il hiYtf been obtflined hy bealillg. The 
Society csf Aftit presented Mr. Bum until their *3?™ Vuloui medal for hia 
infEntion, which is ddW in very gimaral mid clteniive uae^ Xewij-^bted 
wefka frill not admit of heatioij or roHiiifp and boats wliEeh ^ only to be 
bo^nlt do not require more than a good preaaing. After beatiug or roriui^, 
the beet is collated, and the plate* (tf any) ptU in tbeir rFspcctit^e plaeea. It 
If then pill ia the ateiiduig preSlt and after r^m,lining there a *Horl ttme, is takma 
ont^ snd the waste loam add^ at the b«^nnln^ and end. The bewk ia thru 
mken up between the eirtfindcd finger* nf eacli hand, and the back aud head 
knocked up nice and aqinije^ one side of the book ia then laid a preaiing 
board a* \ar^ aa the book itself beyond ichich tho back muf t prefect ab4mL half 
an inch I a aecond pTearing-boardr corrMrondhig in aiae ond pomon with the 
former, ia placed npon the upper sldei^ and ihp hoard being hrsily grusped with 
the left band, tha book ii lowered into the aitring-pre«, which u somwed up 
tight,, and a cerCtin nnmber' of groorea^ Bcoordliig to tbs aixe of the Iwokt am 
cut In the back with a tcuon; ■ftw'p far ibc Teceptioq of the cords on whiidi tbs 
book is to be aaved. After Eawiogp the BoctioM art parted by ^sing a folding 
atick Up mid down betweeii thcITlh The book U then taketi td flie aawing-prefiBi 
of which the accompadiicg ii e rEprcMiatatjnn. It ceniuta d" a about flat 


board 0 Op and two upright sctews b b, with a long OpcCiitlg between tbem. A 
tup fflJI e i™ and (alti upon ibe Kinwi by mcftn* af two outs d* dr SereraJ 
DO^ anilcd in hm sod number to the kind of books wh wb am to Iw am 

■ttacbed te the mil ft aJld let to colTtfpond with the saWed groorea in the 
hack of the books the cord* bcSn|r csrried down through the apertos m 
bed of the pitwiT are fastened iindemEatb by mean* of biMs key^ of whkb r 
ii a reufesentAtion. The number end distaiKM of the bimda are quite arhttrvry, 
and art dlspo^ according to the fcney of the workman; it mnjt however, fn 
^enenJp he rtguJaW as fuHoWft 32moi« ihreE hands | ]Smo9-« 12m«., Svoa.p 
and twrt'Ieof 4tw. fowr bandi r foynJ Svoa. and whel-CHiheEt dtos- iTe bnndi; 
and fob™ fitrtd fife to sfren bonds, tn aawing the back two ei^ grooves are 
made, one at aseb <md of thn book, for the catch or kctde^litcb. The book 
being placed with the hack lowardf the fewer, and the iIiIe uppcmiostp the Hy- 
leaf or end pAper is first laid upon the press and lewed to the curd^ by 
the needle in thE fttat Tight-band groove or catcb-^litch morki, with the right 
band j thE lait bttiid being kspL Itt the middle of the feetionp TeeeiTet the needle 
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And drawT it ttunu^lkt teai'ing twp w thrw Incheii nf ibe tlireid liudrawb. TKc 
necdre U iKen returned out cm th? ItEad nd? of the IxAhdL rwfrrd Lbi tiFbL 
baud, mad pusad thrraagli m the other aide of the blind, by vbkh ihf BiTtdd El 
rnndueled rmtnd »cb b&nd m iuecewian. Tbo needlE beu^ carrkd Along lKh 
in nde nf Hie neediaD, aiad led mind eaefa Imnd bl tlik mBf vp4iT b it Iflit hnaticiit 
Ofit of the UiX motr or left hand Utcb-Atitch znark, firet leedofl of the 
hnok k then Inirn sod ifwed ka ttw baodi in the lame wJiy; wbrn the needle 
Ct^niei out nl dtE ratch^tib-h mark, over the end of the thrsid Irit out of the 
fly-leaf in the fint §c'wiiij*'i the thread ll tied to rt in A kaoL The TemolniTl^ 
ffiLtjona ate Chen «wn, the thretui hebig faiLened through iht eattb-fliiieh tif 
eath preetding mtlon- Care iflUll he token n»l ta drair the ihfcad t>f fche 
loo ikht, Imc to keep dw baek rgnally twefled. A numb^ tif 
booki Ke aeiten ooe on nnothcifi. till tte pma u three [.■Attt full, cai% being 
taken to Rnkh uff the sewing of each book, find not to cntdi^Btitch ihtrln logellier. 
The proper nuntbcr of booko home jewed, tho «tniigf are cut fnam the anil 
lanfaitjfued at the bottopj j tjie an then BepoTated and Eh* hanrti lalt acbtI, 

lothig about two inchea on each aide of the boot After eewing, the ha A of 
the Utot kand vthta that k dry, the endB of the band* ftte optned and 
scraped* if (he book k to be lined, which k eiiatoinary with all haJ E-extra and 
other BuperioT work, it k now done, either vith £ne cojqured or nuuhia paper. 
If wilh luarUe papfr, the aheel ii fnided with Lhe plaha ride OOtWardo, ema hair 
of Jl being ™tod J it k laid belwoen the fly-kaTct, iotn the fold of wtkh it k 
rJoHly worked; the other half Ji then p^ed, and the next flv-leaf mhbed 
down unon it, any fupetluoua edge! being cut Dfl" wjtli the ihean* Thii done, 
Lbe bock b n^t to be rotimled, which u tflheted by Uyitig the hook on the 
pfKB cheek, with the fore-Pi^p towardi tlic workman', wlrti prmea the fingKn 
of hia left hfuid upm tine book, and at die Hjoe lime drawi ft towaida huiii 
gently Lapping the b&ek up and down widi a bantmer, olteruately chjtngiug tha 
udci untd ihe book M UnifoTmly md elfecLujJIy rmiruJed. The hack ii iheii 
pqueexed in the catling preal fot n few minut^f, which eirta il^ n-nd iht book k 
then re&fy for Thk cniuktj in fetming a pn^ection of the back on 

eaetj. fide of til* book, xuftioien I to cuTer the hauru, loi d iX done hy placing 
(mitmg bwdi on each si^li- uf ihi hook, wiihin nhtp^jt a qiiajict of an inch of 
the hack, or according lo the aixe of the baokn care bcEng takEn dial the boonk 
are parallei with the Wk, and at emtal dirtniac« from it* "I'hv boanlj being 
tightly gruped bv the left liand, arc lowETed into lie cult4ij^-pre*a and BcreweS 
Bght; the back is diEn haminctcd gently and uuifornily alf otcr, which rguaca 
it to apread orar the hoardx ao as to fomi tllC tcquiiid ledge or projcctiiin If 
Aii¥ roughn™ appears on lltc back, il k removed hy Kraping, atid clEOBed ult 
Wirh Pflite ana pa(>er jhaTinga. The boards for the cover, which aft brown 
milled boards, having been CUl to lliC irt^mrcd lixe with ahcan, or ptoujrhcd in 
ihc CUtiuig prcBo, two itolea are pricked witli a hedkin for each hatiid* 
them direct^ Oppotilo the hand, the olhcr about tm mch beyond Er. T!r°fei 
for fivM i xhodld be about half m inch ftotn the edge of die board. ili+^ lih " 
about on inch, nr fiw larger worki atiU fora-orded. TEte handj are Lhen d ^ 
tiinmali the nater Aide of tile board, filid poaacd llileu^h the other liole to*^ 
ouUi£ figiiii, wbea-e llw cndi are Bpread and paxted. Each board u then omi d 
and laid icpumMy on a tmuotli idece of Iron, and dw ittiu^ hammiEreJ^ t 
The boards, which ehould nut be put on too tightly, bavmg urnnPTT 
Ai^'nitcd, and the buk ejtomlnEd to Me that it Lax not been dSan«E,j \nd 
dcfecti, if Aucj remedied Widl the hocking hammer, dir n^it 
the fure^ed^" For ihll purpose the boards an? thrown out of dja"^ 
ledgts, UuTthen brought lo A perfect level with the hack by knocks* 
che^ of the prcEi J a fof «k or beech, and father 

ii then doerd on (be left hand aide of lbe Wk, and ancthef, caJlDd^T^^^ 
on tliA right; the whole ii then placed in the ciilting-prci(^ llig 
brought even with the right check of lbe prtu, and when nnm.ht^ 
the pr„i ia Bi™d ^d the fcrc-edge ploughed. 
edge, the book if taken oiil^ nnd the hock rounded At hefure, ^ 
groove wifl be formed m the fronU The head k next cui by 
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bowiij Itra^ht up wJUl it, k«lrLDE tlicin 1u liie TetigK pcadii£cd hv Ij^kin^ ; 
ihi cULtibg'iH^d mui nmner ara men applied bEToia^ and iht bejul pluDgb^ 
Fur cutting the nppoiiitc 
cUilf Clia buimlj Btailippad 
bebv ihs bead aa niuah 
again u il Jj Latended thay 

ft&ill project^ which ahoukL 

bfl Toiher lesi than dii lha 
lbrt-e%Cr A unailpitcn 
u then lakcu nd* the nmar 
CDcnaT of each boonl \ and 
lUc bihmU being replucdi 
there will ba fuond k 
cknt prpjeeliDn fur buth 
epd^ 

TLd Ciillitig^praBa wtuah 
tkfli been rerened ie, con- 
Euta of twn strong woodem chteki / canni.-ctu[] by two aUdn hha h A, and 
twn wiwdcQ icreiTj j i. Upon tbe irh^ / are tfFt> for the ploiigh tn 

wort hh 

Tba pluugh^ whtch n the cuttliiE 
inilnimEtitp cotuiata nf tiro ddeip k ( 
connected by a acrew m, aj^d two elide 
baTEf n ii. A knife a ia ^lEncd to the 
under nde nf the cheek 4 by a atrong 
Equare ball^ which totea inta a giDove 
cut on the ctixiunrcKUce of tlie ecrew 
nip and preTcnta it &n>m muring iatcr- 
ahy Jn tlje ehect Wluin the wrew 
ij turned^ tbatefurc, tiic twn sid» uf 
the plough epproAcb to or recede Tmu 
each Dthcj. 

Vauloiu nLtempfca hare ai diflhrant 
time* been luade tn Imprui^B the milting 
presB and it* AppiirEenencesu 
Baxter^ of Lew^, prupuaed I4 obviAte 
meat cf the Lucunrcmencai aiteading 
the uae of the cnmjnOii pltnlgh^knira. 
ttij improred knife conaiated of a htm jBaK 

Cj-Jf gtuk^matal Etmk jn, haring a deye- 
toiled gmmVo nn. its undnr nurfacej in. uj 

which ^dej Bi iteel bbd* or culter r, 
which il krpt in any Terjuiied posilian lilfcijJ 

a ME imw on 'the upper pArt of the &tuck at *, Hie great adrantage 
of ibli knife that when mice pm^H.n'Iy adjiutE(h the blade may be changed 
and ground ad ra/ai/KRip withnut deranging the a^Uatmciit of the atcck. 

In the year T8Ct6p the Scrcicty nf Art* preaenL^ Mcr Hardier, iof Glasgow, 
with a reward for tu iiDpmred cutting'prBaa far honkbindcri^ which is drlinEated 
Lu the cut at the top of pap 224. i ia the left hakii chest of tJie pmft, con¬ 
nected With A ftams vBVt haring fwn gruorei on the laiide^ m which the check 
nr liidca backward and fonvord by msaiif nf the iron screw which i* B«cured 
to it by a colfar at y. a are tbe guidea for ihe plough. TLe advaatagoa 
clalmpd for this pies* are ill flmpbcity^ gneaE pnwerj. and InctcOBad Ihcllity of 
ii*Cg a* CQtnpajTd with Dthcr prewHu 

But the mat itrLkiiig tm|n?ar>Einenit ia m a cutting-pc?* recenily competed 
by nn uigamnna mechontc tLOrhad Fenny, which promiaea to be of grcAt praeti- 
eal utility; for whb this preu^ an Indi^rent wiirkmau will cut me edge* of 
booki or paper with mathemAtictd acconkcy and preckloni wbkh the rezy belt 
cutter with ihe aid praia conld nBrar accompliih. Fenn'y■ prcii copajitf of 
two ehcakSf wilB sen wa and slide haTi+ a* in me ordiuafy luathlk* | hut to tlie 
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uoiltr dde <£ ihEi leSi bAnd 
■ome difitBUjee under the otfa^ tihe^k- 
fnUer prriiii^y paroflej irlth thn 
upper of ihfl pniBB, by T 


Within ttui framp, a plncfQtnj H nnd 


iiieeuj D(f a racL lo vhieh the 
plntfcmn if fUtfched. A pnijoti 
nL mctiDii tn ibe mck. 

On the Mxit of tfaii' piniDD^ oud 
on the UH hand dde nf the 
preei^ ihoe u a lu^ vhed 
wlii^ the worktniu] lums with 
hie liand, to gire the ptatfonn 
die ueEeeajuy elevatloti, hxin^ 
it in eny pcKutiun, by meaxui c»r 

affiiiiil]| cilfh. At platfonn 

tUAlTa pcrfcctiT parilkl Trith 
the lunhce nf ihe pifo^ end at 
ngikt anglei to the fivne A Aj 
It foDffWB that any thiHF retting en 
whole tliicku^. Thit hae been e 
tirely^ theYin^ (rfiDl paper the thit 


a ht actirmponlmenl Id Ida presa. P'df Ihia purpote^ the 

hm ere mSder wfth dPMtdnuhlu the under eotkjs i 

wiUi mclah which on the 
^ht hand aide k formed 
into on appropriate bed for 
the hnife^ at at £. The 
knife k ^ the form ahewn 
at F' the hlHic it pZiecd 
directly nndnr the mrew^ 
oud peatred by two icrew 
holm, in lien of one. The 
bed for the knifo being* 
nietal^ ind the kni& lEietf 
IwEng ^umtely finiihed, 
no tediotii adjuHtinetlt it 
lifeir-iiary. The knife 
being in the cohiie. ihmdt 
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to iu Tork weU, the plougbdo™ dol twi^ dwit like th# oMouei. Mr, Penny 
receivwl a Tswsrd ft&m the Society of Arte, in far hii impnrred plough, 

TfaeiUndLTtg^pnb employed b^v bookLindm U uftutQy llic corntnim sCfctr-pniriA^ 
worked by a umg leifcr, to whjch the ^»er erf a win dims U aometiii 3 « ndded^ 
ris.villg' Iblii briefiy nuticed leuiaC of me macT un riy wMch is empIojEd by ^e 
bookbindeTp we cetujn to ihe book, the cd^^Ft oT which h^d jm^ heen cat j th ^i 
next thhi^f there&rej ia to ornament its edgea^ whteh ia ^Dc ectherby coItniriiigT 
sprinkling, marbling:, gilding, Tlic ftrist of theme procmes u the tbOal 
Elmpie, and ia tiukt qsuAJIy ndupra for the carnmoneat work. The books brine' 
Irid one on the otlurr, or Bcrewed in ibe CUltlfi^prcaa, the en^OT ij applied wim 
A apange. Tbo colours motliy emjdoyEd Jw tbhl purpotc, am SpmbbJu^ 
Brown-umber, Kine'a-yelUiw, Dniclj^pfti^ Spntiifib-bnswn, and Ve^mnion, ntixud 
wi^ EExe. Sprinkling £■ pcxfbmi^ by dipping a itUThnub in [be colour, and 
^kmg ft iipcm the preig^pLn hrM in Ihe left band^ by wbich mcAnR tho eoloiir 
is thrown upon tlie tHX>kBi m fine Ipoltp and a UtllE practice enables the workmen 
to dJatribute them Ttry Charily all orer the edgeit Belter kinds of books, liowcrei^, 
are generally marbled on tlie edgn, the pnltetTia bring rnaijE to cnTFespond with 
tbfi marble paper Marb^g a Mifortocd dj tbUnwa: a trouEh is pro¬ 

vided of a cDHTcnunt &s^ about two in^ea desp, which ii filled witli clean gum- 
womt j itLrieui culoqrvd plgmctiLff, gtuuud in apiriiH of wine, and mixed with A 
imaJJ i^antity of CCL>«aIl, arc then thrown upon me ttlrface of the gom-waiiir, and 
dittHncd in Tariani lorniaj according tn pattern tbat U dt^red^ With A 
and comb, Tbc proper pattcm being obtained, the book ii ded belwMn two 
boarda, and. the edgcii dipped into th^ trough^ when Ebc floEiljiig CnloUcv becoioD 
tnmsf^rrrd to the book ^ cold Wakr ia inunedintely dashed over the edgeo, 
widch aela the colours, nnd gircB ibem a dear appeaiance. If the irigvi arc to 
he gj] t, they are nicely cut and tied between two boirda ; they are then eponged 
over with yallaw-oclirci wbicb ia acrap^ ^ And the cdgci rubbed d^ with 
paper ihavmgB, IWchmeEit etie, lOr a uxe composed nf equal parts of water 
fiiici while of cggi, Ii laid Upon the book edge, Aod covered with grid Leafs ^ 
ia [hfin dried^fiidually^ and hefuti' it gets miite hard, ii bumlihed with an agftte 
buruLahjoTj Thfl cdgOa arc tben proteet&d uoln bijury during the remaindeT ocf 
the pr^ris by B paper covering. Head banding then Mowt Head-bands am 
of two kinds^ itack en and mirhfd. The stoek-on bead-hand ia funned by 
cutticg a (UBce of sttiped or caliiiired lincil abaut an inrh deep^ and equal ip 
len *[b to the thicknasi of ibe bock ; one side k pasted, And a pieee of wril-twiated 
curd laid amisfi one third of iu widtli; it is then folded over, enclosing the 
strings and worked Well up to ft. The Lack of the bEwk being eIdimI, ihe 
lincii £i laid woD il, the ci^ or head-band being placed fla t upon me end of 
the leBTCS. Fm ai cxtrA wark, hewever, the Eead-banjis hie worked Sn the 
following muiiLor. A bu^ trf thick vellum, board, nr string, prcpAml by rclling 
it dglit in pe^cd paper, U taken of a dimension suited tc ibe bLze af the hook ; 
storut waU-twiited illk, of iifd or more criouri^ If tlicn taken £ if twn caioura am 
used, ttiry am dcuhlfid and ded briber by the endi, one of tbein being prcvicoriy 
Eqnlppod wEih a needle. Tbs book is [hen placed ID the ditting^^piw wiUi the 
back nppermQit, die head towacda the workman, and cmifliderably clrrated; tbn 
needle is ihen passed Ehrgugh the tniddia of the second aecticn, an the left-baod 
fide, JusX bclcW lh« catch-s-tilch, and drawn out far enough lo bflDg the knot 
joining the two rilki dooe into the middle nf the sredon i the needle ii then br^Hight 
up, and passed again through the name pkoe. And the stik drawn ncerly cltne; 
the round strip is placed in the loop ihui femed, and the tilk drawn tight 
with the hjmd; the other eflk is brought over with the r^bt, jund paaied 
nuder end ovar the- heAd-barulT wben that ii hrid right wiib the left band; the 
other aOk is now pot over that, and olsii under end utcI the hcad-bAnd; ihcy 
are thus worked al|;eitiairiy ofei cacli oiherp as far u tliu middle seetfon of 
the huok^ throtJgll which the needle ie passed below thw calch^Stilcbp end 
brought Diwr the head-bnxid, when the working Is proceeded with U befem^ « 
far aa the fast scctioo hot one; the needle il pmed through thii seclioii, and 
over the bead-hand Iwicc, and bully faBiened on the hack. The ends of the 
hEad-bALd Are then cut oC almost damt to the ulh at each end- The |>art 
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produ^ by wDrkinjf mke tilfc over thi^ dlLlet a. calJcd the hraidiTig^ which foruii 
piui^ipa] beauty of the hciltl-bjiicif fljjil ihnEdd bc JTitiHTiI cIdki down upon 
llHf ICbl'H of t\ie hook DO Ejje lluMe of thf- bondj whJcH if fliyuly nn atia FiHrl. 
.&th eqd^ of iIle boot horiiig' beEii workod. In ihiif wny, glnC: brukll U 
drawn ocrou tho boirJt of tht hcOtil^ wMch fUn-n^tbiiw them anO keepa tbem 
in ibsir p^r pkcEt It iinjow tb^ lU^Liol to mate a lltillow Uck^ flii 

amtmt of Ita BiiiiMinf lie Uook to open better, Jind alio jHwrrLn^ iLe Jeather 
frooi crwctiiap. fhfi hollow hturk £i formed by cutting a atrip of rjLKrid^n 
paper Lwiee the widlb of tbe back, imd Ihc same Eenglii; tbfa ia iblded in hiiT f 
attd Inc luet bem^ freah glued, oUb haJf of the loEtSd pap^r ll ttutzk on^ tbe 
other h 4 uf btiiog doublnl apoq it. If lbs bwk h to liare raised haudi, they 
ore new pill on ’ they are fomied of of Ihick Icolhcr, bj wide, and at 

wu diilmHfl fruui each other, ai taste Jirecti; they are eturd wi the Jooto 
l^ckf tuid pEmnl dawn at Lbe cfl-ilj, the aidem being kept aliarp and kflUalnr. 
They are uaed to gko a aeol aiipeaeane^ to the hu<^ aii4 aie fl graaE impppre- 
mpnt on lfH3 aid method of aewing the hirat on rautd banda in heU of dm 
■inikea conja, Ihe book la then ready Car COVeiing, with Icaihw, if to ba 
^tiole bo^d, or wilh leatlmr tmd papor^ if to be unlT balf bound. Fiir wlwule 
bind^ die leadmr U fiUt abaut half tm Inch Eafgtr aU roemd than ibo beak, 
arid carsMy partd xound tlm edge with A ihBip kuife on a piece of fmoolli 
mariile; it ts then p«tcd, folded Itigcther^ and lift n few mmutei for the pnjlc 
lo mat m; jt is then opened oul^ and tho btHik bud on one half (the fpcMde?? 
iHJjng lo^iTorda the workman), wLkha the oth^r lydf Ii cajpfully and ikblly drawn 
oto tb^ liack and upiKimcMt cowj ELb CQVeiW beipg tbon adjuateif at the 
and imd pdlled forward, eTio edgea are Einrtird dnirq and the Efud* 
tufkm in; Lho coracm being raised ane worked together^ and the pert » tailed 
w ?i piecest being luioo^ed down, tlm Imt^cdae part 

14 fp]d«!d orer ^eed, Ihc hHod nf Oi e hunk U then ncnEly aet wttjl the fuldlag- 
atickp praung It mwiida hi the joint whore tlie cqmer Wpa taken □d tJle W£, 
an natting toe JaitbeT nrer the E<^ of tht: bcaEk-bands ; tba form thus given in 
the demp Jiate ia parnwEicntly retained when drv: If the ratjfd banda, previousiEv 
derab^, are intd, « pi«f fd' line cord IP lied round the book, fthe edgw hdue 
^^td with H. pieee of boards prerting on the t,p;,cr and lower aide of rack 
w^b bnii^ upon die bark, and preaErrm Uie dirtmctneii 

of ^e bands Tor kalf-bencd books a BEnp of h?alker h eii±, about <m 
«th lutim ih^ the 1)^ cf tl](* bMk, anj uf ifufficLi-nt tridtli to lay weU ov*r 
tll» bow^; ^ kither ™rncr plsMS ore cut of on oblong Oiudran^or thnpe. 
lie lealber bcitag pmii, the comer piecM uie ™t cti tot, wd the 

Sr71I:'' II [he Eome lononsr, oai with the Btuue core, u the 

whiilB>ba^d hook. MorhLr, eutniired, or other fwicy paper, i* eul of e ptuper 
H«e ouct form, and puted oq the elika. Stnmdi ih«u and eolf tiiadinii^ 

whichIJ perfonDcd w ihrowinp 
vonutu) colnnwg hqada tm tha «w while It iaWjjl wlthwatcr ; bot (here S 
00 great o varietur m theae mDccMej, lulh of eoloiin end paUenaa, that ikere i, 

1 i aor are [hey of much iiDportiuice at tki* 

been hruughl (o aucb perfection, and in 
ocn.u?jiiu^V e® ^ utoployment of eiwLiikliDg, in, of more ture 

of the book ta DPW eompktod, oml 

S P“to ot glue water, to prevent the gJoin &mn aiakino 

to and ttoom^ "irfi'■ “ gUireiL Mo«ceo 

^ “id calf three dtoea; tlua 

«»dy for efldjng and Irttei^g, Tie where the finding 

EJid l^’lh ti, ' The bzasaleltenliJivtllE bean Bfilfcted 

ke™ Z™ ^ nperj toe gold, o„e ^jiHer! ce^ heing^n lo 

g i, Hprighl, and at luiifonu dUtoncei^a praceei wbicE reijtiire* 
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gtrfct pTBCtical ikilL Tina whole of Xhm Iclttn bein^ iforksdit tliE Bli|}«rBii[Hia 

ia wiped off vfilh m oiled mg, to wIjpdIi it adliBrca^ and wten Katur^tedp 
tlia TB^ l» Hpld (n tLe irRriiTp who miom? iLe which it tioatuni^ Continon 
WQrdj Off freqiiPnE UECp alicli as JJiblf, PraueTf AiUtimr &C. &C. lira cut in nciD 
piece^ tind wcfllBd at once, whwb greatly facilitate tha pnicesi of JcllcnD^^ 
while U laiurtf a nniforaiitv of appEsranca not otherwise alLaintble. Melu 
typri are aometiniea ilicd aa an exccncdt auh^titlLfe fer tllf letlara; with 

tie &nner« any word may be me up in a friwne exid wartEd at ddm, hut it ia 
eucndally Dec^ns^ry that the typea are clEan and bright; tJiL-re 11 tdiO riOme 
diffieiitiT in giving tham Lha proper tempeTnture; it weiild therefore be » great 
improi'ement !□ have brtiS lelEcn cut n that they might he set up in a frame, 
in the same miinncf ffli the Eypea The^ would camhine the beauty nud acotimey 
of the brft^a letter^ with the couTeniance of the type*. Ihe lettanTig bavm^ 
been Cfimpletad, tlm ramnlndcr of the bcwlt It gilt ^itll AppropnatH tonla^ ihesa 
in cenaraJ ennnat offtnilghl lijj Ci or filL^ rolb of varioua breadths and pattemop 
and singiL- omaiiientAl devkiMp all cut in hraaa, oml used the aama way a» tlio 
leLteri- Tlie tooH are frequently heated, and worked npati the leAthcr without 
the tiiteT|tO«ltiqm nf smy gold,^ wldch prcHiiicafl n Heal Atid elegant cantraat Eo the 
gilding; it ia deo□ffninamd bBad^iooUnff. Whole ho-und bnitke are frequantiy 
Tcry handaomely gilt cm the UElrfl OS WeJJ Ai the bflekr frwpenCly by running a 
broad gold roU mund the adeei of the Mveri and aaraet[niEs by rucnEiM of comer 
anfl centre pl-eoev, with or \nthout Imea. The foltowing LugedlouJl Euethud of 
working thaie omamEnta was desinned hy Mr. Bnlti, of Ilroad-coart^ I^ng-acre, 
who receLved eIjc silver I*is nktdA Cinrl five ponndip from the Society of Arta^ 
for hii inventiaii+ Tbe hraas OTnnmEnts usad for the co^^err nre Tti ootly trinngulnt 
ones for the cornetij the ecntrc being formed by the eomhinaiton of the aame 
or other four ph^eea- In the ordinary nimmer of workings a singta tool ia usedp 
which raquireB iu be Applied eight timei Ob Eneh eov’cr^ Of Umet m fill 

on each booki 'Diia ocesuiana the low of much time; to save the gTaatar part 
of vldeh, ]^Ir. Bain Bmplaya four triangUlBr hloeksp oapaEde of being fixed In a 
nmple adjustable ffAine, so as to init any £xcd book. The fraJiue n d: in the 
aecainpanying «ipA- ^ j 

nngp IS mndtf tn hold 
the redi A h pATflllel to 
eflch other, and allow 
them to be act at any 
reqaired distancG apart 
ecce era the alArcipip 
which ate perforetcil 
to aUde on the reds fr & 
quite evan with eaeli 
tlther; they are Exed 
at the proper diaLuncea 
on the nidi by small 
SAt acTBws at their back, 
which bind npott 

mda. Tlie fretuE a o 

llAl iVO bug apartniesp 
seenm fjfj.y, lorecaivE 
the redi 6 A, which Imr e 
squara BhouidetA And 
hill to tfa-rcTie along, 
end are hound £mt hy the screwed nuEi, dd ahowf one of the rodxj willi its nut 
aeparate. Tlie nnaLI nuti e screw on eBer the inwipAr lUi keep ihaui frum faJKng 
an the rods before ihcy Ate adjuitcA It Will be saeii thaC by tlidiDg ihe sbunpi 
cjilang thfr rudfl ip nnu these ruds Edonit the Ihuna they may be adjusted to 
aulE any abee Bad furm of booL When the comers are doie^ if the Mina stamps 
ofE to be LLied for ibe rentja, thn may be trfliupo^c^l on tha rodi, and adjusted 
to mil the ceatrei as iLown Hff; but it will sure chne, und do the work tnuTp 
to hare four rods b b and//to hold the coniera and centre stuinpi at the same 
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ttHlV, far ihtfn raUing In Llie pmEH dast one rde 49f tll0 boolt^ aIuJ bB vUt 

be eirartly wiOiout miicL cmtr on thn poit of iLe wnrkmau. If iIl^ 

d 0 li en^e a Uitk wider Uiah die tlikkaeu ol iUd itiunp an the pAtlem tide, 
K might he tdjTutEfd tu touch the fure-edge pf the boak, which woniid keep the 
paltam quite and cquldiatAnt cm epch book. By th'm caDUdTBncCp nut 

only k lime ttkVvdj buL the piuienu iue reEutered much more accnntelj thnn 
they ecnild f^ibly be by iny ether method. When veTj lettering ^iced, 
or cehia of armit &c. ore 14 be upun the corerB nf Imkn^ niAiiUiiii 
premire ii iuideqaate to the workmg of tnein, end a piEm ia empTayed, called 
an Himieg pr^BS. A Tery perfect michine ef thlJ ddcription Lu recently LeEU 
cutaBtructeil hy Mdsra. CoipB and SherwrUp of l^ndDll, te which the? har^ gifen 
the naJni ilf the ** Arming and EmbaBoUlg Presi," whicit U not culy 

eapAb3e of working every ddcripdnu of gilding, hat U oEio ^nfScicndy powerful 
to emhaii ibe elegiuvt onibeiqi4« eo'ren, at lueacnt eo much employed for 
unLBmentjil hookbinduig. The lergeat dcemption of thesa cneeri are emboiaed 
hy mcuu of n By^pred of enorutmu power, hut for bH smaller Work the imperial 
pi^ei li amply fuffleicuL In U* cnaitruction it rEsemblei the impruved printing 
presi invent^ hy ibe EBme porlLCB, hut with the iddiLbon of n contrivance for 
ruHng or lowering the bed to iuit the ikickdeH of the hookt And tlie phiiten 
Ukewifia haiiug receptadei far the heating iltKkL By meana of a icrcW-nnd- 
wedge adjustment lu ihs pistole, and the riling and fEtUisg hed-pLite, aocnuileriLblE 
Tange, with the power <tf very accurato adjustmentf 14 obtiunril whh great fACiUty. 
Thif michlne ia exceedingly limple in principln end conilruclkin, elegant m 
Appeirenee, and effectti'o m operation^ iind ia n voluehlB nuxiliaiy to the book- 
bmder. The hqok Having haan gil-dedi it ii poHibed with n hnt iron, and the 
edgcB, if caloured or marbled, a™ bumUhed with an again bumioherr ihe hemk 
ii UiEn finiflfaEd. If the book wna only intended to be put Jn baqrdfii or, U it ii 
technioBliy colled, Baardrdf il io faldedf sewed, glued, Iho ouvgfs cuf Co iha dxe 
and put rm, and ihen covered with colonied paper, the edges of the b&ok 
nmuning uncut, 6oasrdbiff Kelb stouter Hoerda than lha formBr, and k 

finished with miher mora care | lamcthnca the edgw arc cut, nlnl the hook 
covefrtd with 0 neat cohsored and emboaied or piintod doth, which gins a vtiy 
neat appearance Ot ft ohoap mle. 

Valluii BiTDznn, qa was before oWlTcd, is the term applied tn the hlndiug 
of every apedea of nccoimt book. The first step ii to Ibid and count the paper 
into lecticma, whidi fn fooUcAp genemUy conaista of dx aheeb ; above that 
iixe, nf four sheeb, which are sewed upon rtdpi of Teliucit. Small booki, op 
to fooIlK^ folio, UailiJIy havE three itr™; whoTC that size the Dumber u 
Lneressed. Acoomit bookt are ia wad mn<m in (He tame way ai printod books, 
Except tikst vdimn alipt are uiail in Heti of the emds, and omticb stronger tlirasi 
and was are employed. After sewing, iho first ruled leaf at soch end k 
paatsd In the waste paper, and the marble mptr lining mlroduccd; the hack ii 
them i^ued in the niud manner, ^hen the ginn is dry* the foro-BdgB of the 
beak k call, and the hack numded. ft deeper hnUnw and rcmiuler bsinH 
fiumed in nof^Tomt hooks than bn printed ohml 'fho two ends are thvn ent* and 
the edgsa nmrhlsiL Tlis head-hands are worked on a ihp of stout board, m 
before deacrihrd, cate being token in thii inataneo tn form a deep n&now, rathEir 
thin ft round bond. Strong pieces of conviH nr bnckrAfn arc then ghud bI the 
top end hottom of the baj^ and bctwoin each of the velinm sLipa. A hollair 
book is prepftlcd by toldiig s slip of milled board, shout a quarter uf an Inch 
wider than the hack of the book, and toftkiiig it m water; it i« then glued on 
both Eidea, and Irft in Ihta Itsiv fot about tun minutes: having been laid on a 
■hcct of fUipcTi a mlleT corrEspanding in dimcfltion With the li*fifc of the buck 
is placed upen ii, and the wbnie worked Hockwnrd and forward no the rollrr, 
whi^ givfi ihc milled board a acndcireukr iha ^; It u llien dried haid hcfatE 
the fire. Another mEtbod, which ii n very good unB, emd fi^nentiy idofFted, 
CQUakta in lal^e s roller (an asau^Ent at ika mini ttivful skea ha'mg kept fat 
tbs purpose), and winding rmtod it tllick paper and wrapmrv well pulEd, nAf jJ 
the tcqujsite ihickness ii oblaiuEd; the roll ia tlifllt thoroughly dried and 
divided long!Uuliiaally, which formfl two good firm scmldrcnlar huka, Mdled 
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houda of 1 thlcIcTiEtta propoTiioaHre tn tliH aiio of the book Hfe then tflken, and 
tha dydeilf df tbs book lM?Liig poatcd, tht. boflTti ia bajd oti in U* proper ptece j 
the p*mB CDureli U otio purwied with the othor 11110+ I| ia ccutcuDB]!^ With 
Urge boolu to ll^e two thin boaida ptialcid togOtheTK imstflad of one thick one; 
in Lhia CttW the Tcllom dipt (Wl whidi the hcmk ia aelTD, ftrt inserted, between 
thenit which odcU crenlly to the atrongth of the bbldlffg- After the bfitonla hove 

been HpMtedp the Mck,Votllird to ihfr tljonner deacribHl above, ewtiy Stting 

the ba^ of the bsokp U pT^CMi upon and a piece of eenvaaa being cni auffi- 
cfeniiy t& extend haif the width of the hmk on ode aide of the book to 
thE aamc distBnea an the Other lUc, M flued on the botudlt and over the Tmi^ 
whioh coptribuliw to iErengthen the bonk, aod ho 3 d the hollow back finnlt in Jtl 
place. The Iwiflk ia sometiniDs formed of flheet worip whkll, m large booka, ia 
an imprevenumt 3 ilaia kind of bock waa fir^t hitiodticed hy iEr JoEm VViHlomir 
who took out a patent fii>r hia mTendon. Tli C book ia now ready hr covering: 
the lEBtJier for the carer La carefiiUy pared pH rmindt and put on as bcfoio 
dcicribrni undsr the EiEnd of Bookbindiiig- The eovctf Tncwtly urid by vcllum- 
binden are ibiril ikud velum, whita and coEnurad; simioth and tough calf and 
ihesp; h&ail, amoolb and gramadp and UllSlIn; in any t}£ which hewka may he 
cithOT whole or half-bound. Fofiil and velum covert ara lined with paper lUid 
prasKd WTiooth j whed dry, they are ftttad on die Iwck^ and craved in tha 
jomti i tha board* are then pastAi *»! the tovpri prefised on thotn; when dry, 
tha edgoa of the corer are pasted and turned in, and the book again pressail; 
the wver ja than wEEhed with a fpcmgw and paatc-WaterT and tliEn ruled oEH If 
the cover ia roligll calf or rheep^ it la drcEaed witb punicc-^tono and a chithai 
bnnb. Smooth calf; baiH, itc, iTo gEalred and poJslied M deBCnbed in book¬ 
binding- Rough calf boob are iin^y ortuUnimted by passing O itilkr mund 
tha Edgrt 4 nd tldei of thc cDVeTp with aometimcB an oniaoienl added; Eat this 
jAtrpw, the toola inUli be used nearly tirdi livt. To incraafle tliO alrength of 
Wga^kfp theymmatiinE* hnve, in addftmn to the leather or TElnni cover, 
baudd of RmaLa Ic-oihcr* which ar worked on wltll tbonga af VcUump and ^ re 
the Eiook a very neat appearancE. The lettering of account hooka ii precuely 
tha aamo OS Ewfore deacribed. 

BORACIC AC ED. An acid wliiohp combmed with soda, funru hor^ or 
bwate of soda. Aa obtained by the juctiem of Enlphtiric acid upon a aoEutiun of 
bor^ it ia in the form of thin irregnEar bajcngonJ leolai^ of a aiEvary whilcnes*^ 
having some rwetuhliince to apamiacEtit and the same greoHr feaE. By funoni 
it h converted Into a Eiard traitaparant glaaip which ll nBed m the BornpiMitJon 
of fdie gemh 

BOEAXh a canapound of aoda and horacic acidp uid of conaidarabLc uie 
in vafEoua opanttioni- Et enters into the composkion of ryiitwSng 

fliLKBS, and ia of t£e greateat os^ in atialyajs by the blow-ptpe^ U is mom 
aipeeiaJly need in soEdeHngj it aaSLsti the fusion of thn aaldar, enuaea It to low, 
nni^ keeps the anrftfcce of the mrtal io a ioft dean atatc, wlllch facHitatEa Ibo 
operation. It may atio he applied with advantage m glssi mami^tDrfai ^ for 
when die fmjon tnma out EiuJp a amall quandly of boraa re-calabLkfhea iL 

BQRlKG BIT. A tool or ioBtrnment used fat making aper urea iti woo<h 
metalp or other hard subetoncrt. The/ irB of voriooa shapes, too cupauion to 



workcrl&n tn Heed ikmipikm ; but one of a very peculiar ind eff^ivB kind, 
npresented abuve, was hronghfc from Germany by Mr. Donkin, and ia deserthcd 
In tba IkwiiMriibtW iS^nirljf a/^rfi^ frffr t la a fruttt dew of the boring 
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hit; a o tll« c%c ; t bt Huead w (in, nipaing mngd ih# baft, IrhUh 

MU S3 s Bcrew to draw Ih* bit ioU tJtt wood, jr^.3 u s aide tuw of tha BomP. 

^“'I f”™ ■* 

BimiNG ^[ACHL^i tS, A iHuDo luudly confined in macliiDGi for giving 
0 teifcci W t>b^, a, p^p blowing bimWiieS, 

L-i *?******® differ Irora lalhEB in the ctnstlmiteRCO of the tool revolrinjf, 
whjJit Ibe woeh either tanrnnn itatitumy, or odmneeB in n riglit line. In^ 
bonng machine^ Bbar, cjdinl the bodng bar, taisei th™5j^ the cylinder, 
and revolwu m he^g « fiqiporta. To t|ie boiing W an. fi/ed n nuijwr of 
ateel ^tten, whic^ e* they rarolre, iwtefm nlao B motion eodwnya, nntl «n 
cwTied through the whole Jength uf the eyiinder to he bo«d. The boeine 
i^Wo for amaller and coorter detcriptinn of ninnc work if Htimnell 

3 e k Ita eone^tian. ft codrau of 0 boring bai- aoraewlmt mm iba^ 
e length d wJl eva he regjiired to bora, and anpuirted hy bearing 
omtpt^m ewb other not ipiile be]>ila lai^th, A is cut throuali the 

bortng bar, and lie Bittm ore firmly fi«d in it by wedg«» « heyi. fnlo a 
Boefcet in one end of the bar la keyed a amw ahoot Iialf aa Ions u the bar 
■ind 111 outer e^^y aupported In a nut fined in a ■tondarJ, the uii of the 
•mw and of the bw exactly coiofiding or forming a continuotu right line. 
Tbe^r being tfaniub the cylinder to be hored, and the cylinder beins 

fecund oponlw^ ao ai to ^ eoncentrie with the bw, the Utter ia'tnmcd rauitl 
either by a winch « a wheel, fitted npnn the end app<i«ie die icnw: and iho 
■crew malu^ a rcTohilitin in iu nut for each nvolorion of the bar, odvaiicea 
the her and cultera ^»ugh a eomfpaudiiig apoci! aUag llic inlmder. For 
Cytodcra of Imger duuncter, ami re^uhricg more nccucacr in the besine, a 
diBcnnt coia^Etion becomea iicouHry, The csitrn an fi^ed untm, the dr- 
of 9 ci'lnaJtPp Lcrsi^ tiio cvti:cr-4]Jof!]^ tSuoiiPit wKicU ifac 
bonog barpoBf^; and ^r tbc twis m they nvoln together, meiTC a daw 
end motion, or ke cutter hlnct only adraiKu wbilat tliebar rewdnefbut renuiuc 
waiioiiM y.^ T here are farioua mode* of advancing the cutter* in either cue. 
nie following extremely inecnJoiu omugEmcnl, in whicli the borinc bar and 
eutto advnncei, cammff with it the enttcr block, ia, «e belicye, lUrinvantion 
tl extremitiej of a luMitnotal bed of cact 

*'*'*'*^ ‘flOTolfting biaae bmmnga, in which the 
*^1 J cart wan bed are two btocklv for snnnortins the 

_«lh aran^memu for o^uitiiig it, BO that ju ceo^Ehal] 
c^tde witb the aiu of the boring bar, and to tbeH bUcbi the erUnder i* 

Wten^ fonm one end umre thin h^ ite le^. 
The outler block, wbieh u a dbli nearly of the imne diameter a* tbc nlindw 
m-^,*iL!-*f n number of itee] cuUeni, ii lltmfo i^ygd 

K •“wtdard. Upon the gmoVed Ld 

o'* TT “ ^^drivini wbecl, the 

^ diameter an the bar, m bc Id allow the 

^ to ilidc widiin It fiec^, but without ihaUiig, whOit the wheel h prevent^ 
^ni ^ing wiiout (unxing the bar to revolve^ by meaiu of aftecL k^ fittins 

in iba boaa of th^'wheeE 

b -^ ’ Jf ** "«PP<»ttod at the outer emi by a nut. which 

bcanngi plncrd upon a veiticBl standard, wlnht the inner 
Ud of the Sinw, form^ into a MUerr, is keyed info the end of the boring bar 
Ihe I^ew Is a smidJ shaft, having at ono end firmly fixed s^b^ 
wito i^kcr wn^ W^el fixed upon the face of the nut, S 
^er wheel, whi^ tom. wito the toaft, bnt^ at liberty to ilide 
^ into a wheel fi^ upon lh« end of the W to which the ferew i. 

TV optratiDn of ^ njaehiTia is » fidlowa; The driving wheel ^ ^ 
bormg bar, and With It the screw. Jfow if the nut WHO to remain at^L t^ 



lew vdoci^, then Die enttra ^ and screw will sdvai^*^'^ “‘i.liut With a 


thriTD^ll 


■pace 
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a us three itiuidiu^ af ivliich miJy twa i e in> Mhawn, thfr thhd 
twing remaTcd to the htr^ Th«t EtazidArds Fin)|iort the top pl^ 

^ fanned of thrte rAili»ti^g arma ^ e Ia a ateadyuif hddgc^ vjhjch may be wt at 
BUJ h^l^hf^ mefliiB of acrawB peaiiti^ tbrMffh the mortisBfl in the itendn^i, 
Bnd secured at the bark hy bnia; / u the beil |a wych the WOtk is bolted^ for 
which pumotfe h bju A tiambci! of Martov radiAting friim the cchn^i il is 
nippot^ hj hmckef«^jr prepectin^ ftom the aurnlml; A ia the bofing, tuinmg 
fn Gdllui in the top pkte d and in the btfdge e.tlid rapported hy Uie step I; 
* the cuttej^hlock, which ia b stiff wheei bored cut aocniBlfilT to recflive the 
horing hnr, » u to ilido upon ft raaily, yd wfEhout ut sliate. On the 
periphery of thd hlocdc fire tight notches m which the cutteta nre ftKcd by 
we^a; i ft beveUed wh«!^ oind hi b plniDn hy which * rctotory motion fi 
fnren to tbfl horiag bar and cutEur block, Uic lBtter being made to odiPuire sJene 
the Ibrmet by the foUotrbg meotu i Upon the top ploiB d ii ■ imall triuDgidu 


preportiocicd to the dlffcnnre between tllB rriffdliu; ao that If the speed of the 
cutter hw exceed that of the out hy one-ten Eb, Ebe Bcrew and cut^r bar will 
Mitvimce tbrepgb duly one-lenth of the take of the ktew. ]n ihfi boring 
machTites 6ir cylmdeta of Tcry large dimno^iiL, the cutter hb^ usually 
odv^ceHr wkitflt the boring hix rrmairw EtaEirtOary. In thtM mfichinet the 
boriog bar it Hinetbnoft pUced horuotitHiEy^ hnl wo HiTnk a Tcrticai poofiion 
prefenhWf OB the weight of b long huriEontd bar ocouioeh o tendency to Eink 
m the middlo ; dIso when ibo bar h vErtieia the crlindeT it more EMiiy fixeil 
nod die koringjs haatoBd of dogging the cuttoxB, fall upoo the bate pkffi. The 
tiuiexed eogTaring reproEaniB a rerdod boring machine of b mw «id tmproTEd 
c^ErnenoD, which woo erected in an oxtenuce engroEcriTig eatBblialmienl, and 
ot which WE beheve no descriptioa has yet appeared in prinL Uptm a foocidatlDii 
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frjtsDe H, to which 11 bolteJ tLc twTeUid wheel Jn whl^ ^madwr wh«l p 
gom. p reTDlvBi iti beeu-ilif^ fiied UjmU the head of the bonilg bar, ind ha* 
upon fta oxij nn endlesa £civw driVLUg the wnrm-TrhEel q, whicU la fixed 
upon B. long wrrew l^g m a mertise cut in nno Mile of the luring haf- 
"Aja icrew torna iii eoftnni s snd if and worhi m a tiwt fitting into the mortuo 
in lie horioE- haiTp and P-ti^ed ia the cutter block nt f; the bevel ied wIlMl 
p ii lO inenei iu dkmEtBt, lUid the wheal o IS inirh« ; therefore In ten 
rCTcllltiMW of the baring bar, the wheel p wiU ptribnn tixteen revoInliEKEii an 
iti ajcup and at iracb rtvolatiDn bho endled* uefew npgci lEa mis will mate the 
warm Vrhcci 5 onc tooth farwaidj oud a^ the worm wh^l huM ll.Tleen teethp in 
too rcroludons of the burilig' bar the screw r, la which, the wonn. wheel ii 
Idtach^ will miiko ana turn, and will ndranct: the cuttw blufk through a apaco 
eoaid to tha spAtW bet wean the throada of the acrew. f Ja a itfnlag apiodJc 
■cmwed iota tne fiume n, dLcl formed wiih a cnuical |Tofnl, which li receivrd 
iulo a coaicfll fttncl hu*h in the centre of tlio hs4d of the boring bar, Eind prBWEiiti 
the hmr Ixom 

Bo KINO Tnn Ejkntrt ma W^te*. An «unnTnicnl procMs haa been praetiaed 
of late yt:M for tihtaining Watrr gieal depthr, without tl>e expense of 

iiuhklg a wfolL Thia proi-^u eonaiata aim ply in Iwring the earth wilh an oi^r 
arid other pmper ItMiitnuiicnta, to a ecilsiilerable depEh; and in moit BltuatiDna 
irater wOl flow either to the ^urJhce, or to withb a iliort dintiUlce fiorn it; in 
same pfacei it hiia been known to ipoiit to a conilderoble height above II Jt 
llM long been A qiJOitioii vboiice tlltide spring! deiivK ibEir supplyj ai^ hoW 
lluy aeiiillre the pnwer af ascensiOBi TnE liioflt natuml snppftiition il, thfet 
they ore eoriTtccted by aubieiTAiienuB ehjmuela wtib lomo elcvAC«d reserroir; 
but thia erphinat Lun Ei nul ftl togi^ther free trutn diificul W. TlieM ''A rteaiiin weIK " 
uri they BTC termedi are Ui he met with bl tile lliiddlE.^ of extensive plains, at a 
great dtsEance from any IwHa, and u|:iuu the tidea of moiintoina, which require 
ti> be bared to O dentil before ILjb WHEof is BltaincdL At Mount ErnUge, at 
Parifl, 80 fatl above the lEFfrl nf the Seine, cUctb U one of these wclla 315 feet 
deqt^ I ^ ihcrefare^ tbtae wcfhi be mpplied Frcui an elevated Teserrofr, It U^USt 
Ik at atety conaidci^Ee disLanire fkoni the WelUr Tbc UOpknienU nimfeuieaf in 
tllo proceas are eaTremrly simple^ aod are nrprescafced in the cngrarmF im the 
foliowuie page. A la theeroea h ainile of the borer, for twamen to work , B ihc chisel 
barer, wnlEb iatnodc Ur actew into A; C thenugtft which Alto ktowe Into A; I> a 
kngtheuiug rodt having one end on external acraw Jitlinv the screw of 
imd ftt tha other end a follow scrtw like tliat in A, so that ilU the Inamimtinta 
which fit into A may, as uceaKun require^ be icn^wed inU.i ihe langlheaing 
piece D- A grval luimhex af these faiigthentng roda ara kept in wadEtiesflp 
which can be screwed ant into the ether, 10 iis to de«C«nd to tha depth of 
tcvcral hundred feet E a forked iron, used to lay acrosa the hole lo Eupport 
tise rodfl a the jamis, whila the pieces are hdng iwwed and linscTewEd; F a 
spanner, Uied to BCrew on and unservir the variaai Inala and lengths of rods; 
G a cleiffiag ebts^h with a probe or piorcer nttached to guide ki H a sprmg 
liaFp used tu prrwiiace A vihrnliiig up-and-do^ nwtiim to the ehiMlp ijhen u#ed 
Ut |»ek a way hard or rocky gteundj 1 imn chohl to canned; the erosi handle 
Ut‘ the iik 4 s to the spring bar; J two iheii at work, bo^ with the chiicli K 
the tow w pulEey of n pair of bteefcst fliupended to a pair of shears or a tHsnglo 
Alwva: L the sbeaxS or enuJiKiJMS; M wiocu or exime, lo work the Lilocki 
whfiif crest wplghts ara to ht foifled; O three Lengths of lods, and the chuc] In 
tho of boring,—perfomtioa obcajt 43 fecL As a ptrparaton meuuie, a 
Ijroe liule ifi dog to the depth of «ven or eight feetj at tile hnttom of 

wiSeh a fliwr ia formed^ hy niMui of tOCHC phuiH foi? the men ta jitand cm and 
a 44 rB round whilst using the in^mimEuls. If dse ca^ 11 Teiy wA, the Only 
tool rvQllhito is the auger C of three CC four inches diaoiet^r^ which is screwed 
Elilo ihe cnrtE himdlc A, and Uie jwrihratEcw \m aouly efftcEed by the mers 
turning of it round by two mcn^ « shewn in tha drawing. When the ajjger 
has pcnetratrEl to nnoiiy ibc depth the tuhe^ A li withdrawn^ en d cleared of 
ju cirntcnta. It b tli^n let dswn agdn^ and the petforution ia in this inifui,Fr 
COULinUid to the whole length of tha InitnunenL To proceed to 4 gretter 
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dvpcbj lilt ItfbgUsieutll^ lodi* before deuxlbtfdj *re p*it in r«juilit30Tn The 
ii Selechcd fW«n ths knndfo b| lin^revrinff lE; a piitia ijf Tod I> li icrewed la 
la pLacf, Had eIib anger W^^wed cm tn tnc njd. With the foltrument tlnu 
iengtheacdJieven or e^bt foct, the boring U renew-ed hj- mL-aJii v( the aUgtilTi tts 
lung aa the eanh i* fotiud to he iaiKciently aafL end yieldjnpi- liVheneFer it pwrii'ea 
odhcrwlse^ ur hwd end rDcky» (he aa*er it deteahed tnim the Pod^ end the 
ehii^l B, arhlch ia front three to foar iachca ia dmmeler at Its edge^ la. H^wed 
itn ia its place. If the grouad it BUt iVf^ hitirdp the horiag may he cuntinoed 



hv tha cKUeU by the werfctilFn piraing Upflrtt lE W they him Li rWTid ; hut Than 
t4 rlinh k t(Kj hard to be operated open by a cbiaid in thii WEVp iPcmirsB ia 
bad to pKkmff, wydi U dotte by ItAiag up the iarirttment, mul ebibing i t tgaliut 
the upptfairig flubtiince till it ii cMpfS^ dway, or Tcdaced to powder to a certoia 
deplk Use rcfd ahil cbtael aie t 3 l«l. dgain drawn up, and the auger nihiljtuted 
for^e chisel, for the purpuw of ectraediig the puleeriied atony tnatlcr coDtalned 
in the hde. The chbel and auger arc tfaui^ employed dtcmatel;^ where ihft 
enmnd k fourd and ttuoy* thi? ono for chipping away ot pulteriwiig, and the 
^er for etearing otit As the perforation dwpenj* ttiff prucEea of pecking 










































254 


BOrTLE. 


hctfvtnrt irClY klwEicvtii; n«nlne u tliieTefui& hsd to tlie tprin^ has Hp ^luch u 
n itjang ■phofe placed hDciioiita]l3r ots weH^ at thB lieiglit of ihruE or foitr 
feel from the pmindt with one end ihlrrlcd IUEd a post or aQuer tiLrutighold, 
The dlfllD I It eliacheil tn tidj har^ and the borer U Ju^tnded hj the ht tndJe 
to the hoD^ of the cliiia which BOpports iti we^bt; a vUght verticil m□t^o^ n 
then ^Even to the bar hy the werklncnp which canssi the chisel to P«ek away 
with great rapEdity. Aa the weight of tljc Impletaedta becomea too grertt Id he 
drawn up hy httud^ whcQ the bodag hu proceeded to a gtesit depth, the 
mechanical aid of a pair of puUcy UdcIlb K. is used for the purpoie;^ which bjs 
imany Buipentled from a triangle or a pair of Bheaia fiiad orer the hole. Tha 
higher these sheiita ore the better* v) AS to enable the warkmim to Twiii! a great 
Jengtli of rodr witliout unBcrewing at each joint of the rtid. lu the maiiaer 
defcribtd the hdring proceeds, chndgmg the eoqIh from time to timo Ihr auch as 
may hni atdkd to cut thraugh tJie FolloUlf stratB, whether qf a loflp indimiled* 
or Etany teatURj until the main Bprmg is uriTed at, whiiti the water flows up 
tlld Ucwij-riirnied. tube- td the height of the di,Biant ipring from which it u 
dETived. If th4U be ai a greater altitude divin tbe fUlfftCe uf iba eailJ:i btrf^d, 
the waUrjf rises ahore the ground, producing a pcEpctmiJ fountain f Oil ihfc ctm- 
truy, if it be below ibe BUrfaOr, a wefl muat be mnlt of Idtne ^pajci^^ down 
lower L^ll the Icrel of the Iipring; into thil well the water flowi Wld fumu a 
merv^, and mjw bo taiBod to the sirfiice by meonj of a puJnp. Tlia enrth la 
BomctimcB bared by the hffi^re-mnLtldliinl rimpk apparaHia to the depth of two, 
ibnee, or fwir bundled feet* either far tTus i^rpose of obtaining wulet* or in 
aseeifaiii the prcicuee vf minerals Ta cany OH the operutiou at these great 
dcptlu^ a oaneipqndhlg iocrcfljc of ^wer !i ref[[iirred, whicfa il obtained in a 
varied' of wayB. n the hole m berod^ a pipe of cast iron or uthcr metaJ U 
farced dowa If, to prevent fta being filed Up again hy the fkniiig in of the 
Bunouuding earth, ond LikeWiBe ta beep out the ampuie laud Bprin^ which 
might taint the wat^r. AJtliou^h the pocsst conduEltid aa abeFtre detcribed it 
extremely aunplD* it ia very tediout and Lafaariaua, owing to ib bring necHSAiy 
to withdraw and utucrew the whole ti| Qte rods ra^h time fhe earth reqaarea ij> 
lie FcmoTcii from the burilig tool, and to screw theUi togetber Again Upon 
returning ti^e hftrW. To obviate tb^ iOjeouTenienceE tlrt editor bos suggeated 
a ttlEthoii by which the orpErrmtiiHi may he CfimMed farwerd at greafi depdii^ 
and the earth eaitracted without withdrawing the Tod*, by viueh alio fliTt 
IhrM-faurths (rf the liine and khom- may be HTcd. The meoui by which it ia 
prmxised to cfirct this deflJrable olgeet are bj ihnowa: An auger is to be made 
with a spind wanii winding rcHmi a cyluidct which iti centre. The 

cylindrical port n not to be sdtid, but perforated ihrouEhaut its whole length by 
11 square hok of two or m&M inches diameter^ for mo purpose of iroeivu^ 
within it an iron, har of the same frgure and lu^eamremenL iTio bar wiS 
ihna wire the double jiurpo« of a spindlB or stmik to work the auger or couw 
it to here, and of a shde upon which fbo flUgcr may be drawn up with Eioll^ 
lo the suTface from very great depiEiji in a few seconds fif time, its conhmta be 
duchjijged, ond the wjgtr be kt down ogain oa quickly, frj procted in the poifom- 
llon of a fresh portion of tETtlL Thiit n purl of the cententr of the ^iral anger 
may not fail one when being drawn wp, the wtiim or thread U nnt to be kft open, 
but is to liavc a pcrpendioulajr bor^, rat«^ upwards at ri^l angle* to the 
plana of the lb read, ibe epemETe between the upper edge m thisEarder and 
tilt ncit thread is k’fr Open for clearing out the auger with fac-Hily. The 
coEutritCtloii will \\K 'Casily undicntood by referring to tba cugraTuigp In whlcb 
P n^resents the extaoor of the Eprrai worm or auger; Q. the sqi,iiird iron bar 
pasting tlirvHwh iha sEmare tube of tlie anger; It chaiua to draw up the spbul 
worm along the bar j S tup ulalLv In whicli the chaiiu STO aUadicd^ T tmrasr 
view of tbe plate, showing the square hole thronch wbidl tho btkf pane*; U 
angnlv point of the squarr bar; V V rutting ed^ of the auger; W under 
side view of tbe hattdm titling parts of the ougrr. TAnout ki^ of tools may 
be attached to the bottom of tlnJ augtr so at to peck. a:L 

BOTTI^Fl, A resBel wtlb a narmw loonth or aperture, ilted to cimhun 
Liqiud#; md uanhlly comiMMed of gliu* or eulfaru wars. Under tbtie two 
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"vSl bff founJ a nf the procru Cif MMUdALCtLiring tlicm; we 

tth^r diLticrurf^ In tliii ptnne, tiuiice aimie ULvenliiJitu CQiiijecLed vriOi 

lieiiik uadi whicli we coula not intzcKliice under icporate beodi. 

The GraC ij M^AflLornLan'A potoat eppomtiij fur battling wine orbeer^ wbicht u- 
uEiulIy p£:rfbnned, fi a temoui find waJitefiili pFDcns^ but bj ibe BiiperehiA 
which we m fthmifc to desoribe^ iliE battles ibaj he filled nciftHnnly le a precuE 
pointy as feat they can be cbjuigcd, widiDUt the necessity of any oxAimn njipn 
Dll itiD part nf the VfutkfflilL III the AODeK-ed i!tigretil]gp a is tbe ceak cen^ 



tatiiinff the liquid te be boltied; iliisi flfiik mitat be cJn«d petTectly aif light; i 
coeV hadrig a ntmle abcuE 4 ar 5 inchas in length, luid or e bore greqtvr 
thnJi the area of the wheTe ef tbil gyphott^p ^liireaftBr iDetitinUFilO c b trough 
Abuiil 14 lltdiet hkOg, G Inches wide^ and 4 hsches deep,—ft « etLached in die 
tfraine J *1 in audi a menner that ItA diAtant^C fiein i-hc foot llkcttor miy he 
itietEDAed or dinalsbcil at pleaaqrc; * e t r .ire fxnrr metal n’pImnB^ halting encH 
A leg oF nearly eqtlal leliftb J otie leg &f eoeb 11 fixed tu Ibe lumde oF the firoUl 
nf the trmifK other leg u nut^a of the tmtigH about .1 inchci frum tbt. 

firtont of It; /ia h trough to lOaleh tlie liquid which ni»y he ^ilt whiUt eliKoging 
the bottlea; it can be allded np and down the fiamep ctid hna a rad^ fur the 
boHlea to sUud dfl while GTLtngT A h reprcwillta wlmt the patentee terma am nir 
Cubethe ctun piece i ij of s^id bmcir bored only m high dj to poBa the end 
of the nibe fcdderod into iL lltc hmiicmtel pait of ihi! tube ie tmidc of ppo 
tm, on acoonnt of ib fioxlbiJily; It Im coDUEctw to the irorticAl pftrt by a uokn 
joint at jt[f y ui trorii brace placed iicrnss the tmuglip to retelit tlic fur tube firmly 
in ly prorier HituotlaD. The tnode uF itihag the machine il ai fatipwe; the tmuga 
c ifl fixed fo bleb in ill FnunCp that the bottom coiuh witbin m inch ^ the uriGce 
oFtbe coct, andthe lir tube is fiKod in ihc hraccp fcrthfli ita lower orifice may be oc 
least one inch abave the orifice of the coab, and at leuEt one inch below iho tnp of 
the trOUghp and the otfaer end of the Jiir tube is drtten Air tight into a bole either 
tJirotigh Die bung of tbc cult, or through a hole made for tbs purpoBe an tlie cuik 
above the iqrSice of the liquid ihercifl. Upon opening the Cock* the liquid QoWl 



















BOriLE. 




i.nte iht imelt \t rkn 6a lu^ ii ia dos^ of ui« ait iuh^^ wTieii thv 

iir no tongWimTlrtgAdmi»km to thv cuk, the L-qiiar ceE3es la . Hee npibnfu 
are then pnt in action by fxhouitiug the ait out uf t^ioni auccewvdy by UkB 
UdUib appUed to a bent tnbe^ one cod of whtdh iv plaised HgaJnat tbe lyphoN 
ij l& form an air bgiit tube wiibin it. T!>e outer and of each lypKciit as h U 
brought into acLiciUj ii iauertEd in the neck of n Iffittle, and the point to vbkh 
the hottlcj jiie to be £lt&d is brought ta a IotoI tJie orifice oi' the aJf tabe^ 
the rail being a^nated «U ae to nrtiiiD the bottles b1 cbia eleriitionh Ai tbo 
bottlcfl h\\ diE BiiT^ooe of t1ie liq^iud in the trough Giuka iLutil it defifendt below 
the CHrihcE ol the air tube, when the nir nifthea into the cask^ and the liquid 
tecammenra flowing; and thui bythifl dtemate OctlaEr the liquid in the trough 
k fliwaj* ptflien'ed nearly on n le^d »‘U]l ihc orilce of die ttir tube. Aa ea^ 
hotde fillip It it withdrmirn quickly iiiam th^ pyphon nnd rcplacctl by nn empty 
one ; hut if the hottlea ire luilcrcd lo lainain^ thi^ wiJJ ntTcr fill higher thmi 
the IcTul of ihc office of the air tuhep whSeh it hat been ahuwti ia the leeel in 
which lUe liquid In the trough b ecufinod. Auolher method of maintaining the 
Llomd fn die trough fti dwaye live ume bvcl Im dejenited In the epedficetiEmr 
which WC diink ia upon the whole preferahle lo diai descrihed Abovor It con- 
■iati m ankMtitntmg fur die ulr tul^ a iipeoin of rilve, Hdanted to the lower 
nrificE of the cock* (ind regnUted hj i float on ih^ amfiice m the liquid in tbs 
trough, so that bs the hquld ruei m the trough^ the Unat ftlaq nieip end ceusea 
die vaJre lo shut when ma surface o^ ihe liquid hae Htraioed ita praper level; 
aad in ihe linki the fiuat also imki and □pcni tlie ndrcp caLiaing the llqn id 
flow igaln. When the flout end valve ore substituted fur tic air tube the 
cask mnst have vent, 

A mcBt mefLil Apjpcudige tn the fi^n^ing ippaTitaip it the mteui maclilne 
far carting bottlrii, invented by Mr. J- JfastemieziT by the use of which ah risk 
of breaking the boUlM ii AToided; the ncc^tdt^ qf hldng the corks^ (a pr&ctjee 
■highly injmion* to the health of the workm^^v) a dene away with, the hotllei tta 
cork^ in a very aupertqr manner^ and the whol^ onerntion conducted with 
cleanltneH^ ccoaotnyp nod Unprecedented dLspatch. Tne fallowing h a deaerip- 
ILOU _nf the machine, (widi refvrenec lo tljc AClUclcd ctigraTing+) and of the umn- 
ner in w]n 4 rh it ia Wraked i a a b a represenla the trame^ d f two vertical guida 
coda, cim'nacted at top by die briilgmg Iflinw c* ^ tl ertm heed illding upon iha 
upjier ondj of the guide rodlp and renneirted by the side md i to thff lererg y yp 
which are united at the handle A, And which have their fulrnim at i In ihe 
CTD&i head d ure secured by buti od its upper face three cyImdried ■ metsd 
boEU, termed by the pJitcntee impelleTi;" /wo CTnts piece cf wood fir ml y 
fil«d Co the guide rodi, at luch distance from their topo^ as that when d Ls laUed 
cloae to the bridging piece there may he a apace l^wecn the hottom of the 
impeOerSf and the top of / id lewi lo the iFcgthaf a cork, lu^ are fitted 
three conical metal tol^ immedinteiy beneath, and coneentric wifli, tha 
impcHeTa. These tlibet have ihtLf miimtba hiTgar, arid tbeir Tower aperdue* 
imtvUer than the corksp and are of threir differaat dsre*, which ia fulficient to 
meet the Taiiationa in tha use of the bottle^ whalher for wine or bcci-f I'm 
treadle whleb, by m&noa tsf tbs inm rad m filed to its aiii, riu*EB and depteracs 
the we dgo R Ibis wedge llldea on A CTchh piece of wood, (firmly fiicd to each 
aids of toe kaiBB Or) in Aueb a tormner that tlae Upper anrfM of thf Wedga U 
■Iwiyt prcHrTcd in a harimnuL praition; a Icwvp of kun ia fixed below ita 
thicker end, and in it the upper end of the bar ip warkir To Uh Lhe mochin^ 
the wtwkniAn mb himfl^ b^ide it willi hja r^t fmt oq the lTtAdic| he then 
placet a boElJc id that ilm meuth is uricicf,, aud m cautact with, that tube which 
& of ihe prapfT BiB for bitroducfug the cork Into it, and letaiiis the bottle in 
that poflitifin by laiaing the wedge against ita bcttoui by means of hli foot 
■cling cn die treadJe; uicn rniaing the iin^Uero by niceiii of tba lever^ he puEi 
a pmper sixed cOrk into that tube which is in cnnbct with the inoutb of the 
battle, htf djcprcVfej the levexp by which sclieni the cork is forced by the impeller 
into the neck of tba bottlei then lowering the wedge by the pre»«pc of IJi 
foot oo the treadle, he Ecmovee the betUt, Wbich completea tba apenvtlan. Thb 
wn thin It is a mint mEiitoriDiia InventiaBr And one deserving of general aih^ 
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tiop. TLn pblcnlee itfslea^ ii«t more Uibb liaJi lltr lime ia hitesI, pwipjf 
priutipfllly IHJ the ccnapresHicm pf tJio cork, ipjd impelling U m[p ibc battle 
bting fffecled b1 dpp opetvlioP af matitin pf tlie k^irr- Tit ckfi bptBcs liavft 
likeen earked in one Ullnute hy wny of espmnacnt^ and thllly doscn In an bonci 
but ons Wi^rkman rauld cork with ema al tlia mlc oL' ooti Iwvnty daxDP p^-r 


bPUT tliMSEglicnTt til* day. Tlw Iwttlf p olao oi^ Iwltir eortiMl, potily owing fn 
the carka bdnr eampre&ieil ond cOTtipactccI, iniLeJid of bein^ crtiilifd: or brokElip 
01 rn the i:mnmjDtt methcHla^ and poitlj tmn lilE carkl, the ttitrtnent of enlr^* 
the hpftk^ binn^ inlgectEfl to a prcsaufn l^tb on tlnne topi end which 
i!iLUtet- ihein to hecamie iftrmer and clotfir In the hottimij Ukhn when driTen In 
iLfter being ctiuhcd by ony of the rcmmorii mcthodi. 

A pntrat hai beep'ohtnidcd by Mr» UiETTy fur fomiipg bottle ^pppem of 
India nihl^r with the view of preventing the efcope of Toblile and other 
. flutda, which Goimoi he weD Telained hr the imtal ni«niH of ciopping. To elkct 
this obtert Mveml wetliodi are aeKn^ hy ihe ptnitee in hiii ppedficadon ; 
that wmcli is ihewtL in the engrBTfng fepreienU the Beetlon of im Ink bmlli hr 
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lllf: pOclNi <r is the^hn boLtl^ witli Uw €X1 t^ 
mitj’ of the neck grcmud to An nJiguInr edge, whwrm 
It IE liruu|fbt into ci^jtAirt ttLiJi h disc ar hnttoji df 
cfltmCchDc A fixed intn tlie tup of t]ie ext^dr coEe 
»hkli k of haul wood: the top being acrewod 
doim HE iliewn in the figure^ the glflsa cdgei of the 
Uomc are forced Into ihf^daade Eubfilmice, n oe to 
fu[^ jt doEC nnd pcrfrct[y Atr-tight ■toptker. Fyf 
vuEntiie eeIMi, the pjkli^tLtBB lun ihm curdmei^ rifls* 

Etoppejfi^ nod apiiliEa o colbr of monlchoc under 
a proj^ctJlJg: dmige nf tlie vtnppcr, whieii m^gsea 
Upon LhE ujiper surface of she occk^ 

DKAKK, Jii ^fEchJinlnk a contrivance fur 
retaidtit^ DT ipnting macthiery in rrndion, |.^ 
ini-ttM of ftinlicDi. 11 genemllv COtiHlirLi of n. *Sn^ 
pJe Mrcnmpunnd levEr^ preaiii% forcshJv mpen the 
tenpherr uT a brood wheel fijeed upan uns of the 
ihAfhi ur jmr* of tike nmehine, 

BRAN. Thi Inner husk or ikLn of whEEi^ 

Whjrh 14 separated W tbfr itonr by dir l^^ulilng machine. It k eninbyed in 

die nMmufnctnre of BtMch, and aUo hv dyer* [n tnaking wW iLey^cil the 

"™S^fvrvv ^ *^**®-^ prBpiiT their sevEraJ dyci. ™ 

i.b^h 1 r ffpirituDUi Lqiiar obhiined ly djEnTlaJioi, of 

a Inch, by further ^nccntmuon, may he codT^rted into aJfohnJ. The beet 

Mmputod meU], mnaaltnE ofcaoBct 
of in weight vt line, ih^ hi-it tn^ 

« rmn' ""I *0*= with gmmlittfJ euppir. Spb Ai-toy. 

A fT^olDOTBd ttaod, cljirdv ttwd in t]ie procew „f 

ine la capabls of a giRxl poluh, tind u aa Itaid tLat tl srhika hi watrr lui 
Mlatir ia piJe whin newly vUt, hut h becein.-. rUepor by expoanrr Z tile Ih. 

Hit in thr hstensby uf their Coirrur^ hnE the heaviEst h 

dl^gi^kid frnui Eficdir^ or aaJid?ik by il* property of mTing eut iti 

(^. water, ,.lurb tlu. |,rt do*. Hot. if ibr Brill wtiod be Mad in 

^ter Kff tt lufficEent time, it will tomnmniule a. fine rtJ toltHir to ihnt riiti.l 
Tbe iMdue le very dark coToI.red, md gi™ cut n ™i«ittrralil« poni.^ ^ 

Brutj Tood„ OE dn^ hkftWL^ the TolaUlu elVall; and br^th these are 
^1 Ihi- aepeott* euludnu. Tllfr apndtncnu lincture ilAilu varm marhU nr*^ 
dEepi&h red, mclrnmg to pnqile. whluh on n grcfitcr hent becomea t 

he BtMcd marble ^ cowod with Waip nnd CDOiEdanihly heatod/ii 
throngh aJ] thti ihadea nf brown^ end At Loat heconiei^ fixed of n 
caionr. ThE colomrt impartcnJ to cloth by Broiil vnod bte oflitde tHEnna 
jY vett ta^uiE porfiod of alkalii or oven Boaii^ dArkma it into .jlJj. 

P*P^ ®l^***rd with It nmy be uaed oa a test of aatiinitinn with ths lalta, iT 
vded In the decoction of tlila Wood occeiioTkii. a fino crimsofl red utpcknit-**^ 
Lake, which il incTeased En cpianritv by tile addidon of alkali to the Unn orT^ 
cnJitEon rod etj^jur }i iko pr^^olpilatcd by muriate nf tin, tint it ii dniip^-rl l! 

«Jta of iron. Acida change it to yrHow, firtitik which, howerer 
tm rostoref Jt to its natnml liue. A itronE dp<octi*n of BroEl wiKvf " 

mnEh aJiim na it can diiMlro, mid a little gtun* forma Jt EDod red^t * ^ 

^I^turoni ad,l wdsickcaito giro tlic «d(mr more permtnance and 

^ <nlt Tnaj, howeTe^^ Ur made wilhniu tliii additicn. nnlhnncy : 

peeperAfions of farinaceociE flubrdancei W tbii ■ 

UAdon^ lm% Ihcwe which ate chiefly u^rd itv thLi enmiby mnv U 

Tud intro f 

*Ud WBtro ^one are mixed, ^ Willi die addition of other 

■«jice, sqfih 
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419 buittri, AftFrcrordH hEkeilt by wLkli the mas^ is redLif^d uiEa 

:i MA]f[ BtmtE, Bobictimefl UukeV^ but oi-llulillT m jjwngy. BisajJt, or tctk- 

bn!!3jdt u fiT the ur^ie2Ei'’4mi^ kind^ far the proceiw ef i nnkJn g ^LiEh Arc nijCiriT. 
Ill the lecii^ntl: kind of broBil, c^t^d itirvenjefl b^ea^^ the liuur Ikn4^ being 
mixed bngEdiEH^^ Li either It'ft tor unvi^ lirj^ri m a Hiiu imd pIoiemIl li^id jEato 
Id fisinicflt^ ibfit ibe i4CcbBTTne matter eaiitsined in the ihnirmEy be Lahceuely 

chnngvd iuto pJeabal and cErbobse acid ga*, which cTpittnd h^ thf! he&t et the 
yven, Jind rendirt tbs bread V«ictttBT or spongy, AUhmigh tbia IntescinB cbpnge 
urifl ^^kfi place- nntundly at Lhs E.ciiiporatujE employed in the viuaOd IVnnetiljiliDni^ 
it 11 tL€iEii t'j add certain mhetau CL-^Bp termed of which the barm o-f 

beer, or yoo^t, a prefcrtedi whetc it con he ohtalnEd. TheaE necclerate the 
figrruEutudon of the dou^h, and conas it to tekD place llinliltAnecilily tlkrdUi^hDUt 
[he whole niw-a of dffugh. In the third kind nf breftdp m rEaicoJar appearance 
ii ^ren to it by the addition lu the dough of aonae aimnoaiaoid Boll^ (uillally 
diE inh-earbonfitr/j which liecomea whoD? cDni-cxtcd into a gn^eoBa 
during ihr prtJHrt^l pf bakings caiuing tbe dough to fW?1l out inla litlls air 
y4!9Bt^, which finally huntingp allow the gap l4 eicapei and lEn^E the bread 
exceedingly paroiu- Mr. Accumj, \n Ills art CuHnary hoi 

stigmotizEd ihia pcoccsa u fiiiiidulcii but, iq oiir opinbi-np moat ii]!||iii4ly* 
Ilia baiLeiii WOEilil never adopt it but from ncceasky : when good yeflit cannot 
be ptlleured,. Il fOTint an admirabia nnd perfrClly nirmlesa lubstitaCe;; costing 
the baker more, it dimmLabaa liii pfrilit, wllile th* ccnwmer Ii benc£trd by the 
bread retaining tba Oolid mailer, which by tba procEaa of feltniL’ntatlon ii 
disfpatrd in the fomi of alcohol and carbcnic add gOOr To iKracina un- 
rurqualnled with tbe natuii] nf the Hour of wheat, it la neceaaafy to state that It 
il compoAed of liifet? dbtimH nibalanceap whkb arc citaily aeparnbl^ by art: 
brat, a niucijsginoiii lacchajinE matlcr, iM^luhte in ro-]d waier; much atndreh,^ 
which wiU scoj-cely combine with water without the aid of haftt; Piid an elastic 
adhesive grey luboiance, called gEntanp which ii inioliiblf In cold watEr;p olcnhdlp 
oih ur eihsTi wnd reaemhlri on imifliaJI BubAtence in many of its proprttiEt To 
tbcglutEn in wheat Hour il ipuppoied to be owtag ita prnmfrty of making to 
tcniudous a pmatCp and Iti pcculijLT facility of ruing or r]£panilinig by the oddl-ticill 
of leaven. Vrci m the donr of barley^ n op oaia, or ^Eidcai, no gluten hu been 
v^Eracted, pfrnl^ably from their canbainlng too amnlt A quanlltv; and os these 
snbftances are very dlfbcidt nf fcrmentcdiou by any inf tlve DnlirtiaTy proceiscap 
it hat been Eupposed that the presence of gluten ii the of femiiiiituiion. 

It ia^ bowEi-er, more reBsOliihlc to aLippr^^^i? that the teimrbua dongli forltieii by 
the admiatuie of gluten irttvenl* the eocape of tbe gaaeciuS pMUCtft pf the 
fenuentaiiDn, and tliat lie«,r by their 4n[pabSlou, swell the dough inEo a 
vealculAT produciDg whol ii tochnlcailv called light bread. M. ^cccarip 
of Bologna, and Ekr. CulTctip mromi ni that by the admtiun pf glutcii to birloy 
and potatocv, thvy produced better bread fn>m each ihim could be obtiuocd 
without tluj addilima. Povmentkr aasertn that brrad may be mode from 
polonoes 4dotiB } bm Mr. Fdlm nnd Dr, I'cataonp two v«y eoligiiEjtmcd Cxperi- 
ineiilolistHp state dcddcdly ill St thifl mot cjuinot be lanacntrd m as to make 
bread, without die addidoo -of wbcslan BoLlt ; nnd that no farmaceDus substance 
con be mtdo into good bread thtlt hoj not the three cansLttUrUt [Mirtl cf wheut 
hcfort-rnenidDued: for if to tbe atorcb of f»clatoe« soma of tbia glutinouA 
Bubfitau-ce be added^ with yeoit nnd water, it wfH Tint farm a bread, owing in 
llic absence nf the sacebarmE ui sugary cstract nu which the proc-rti uf ftfiricn- 
toilon deuendip and which, if liits last kubvtance be added+ ei eu in a cuDCcntrated 
ilata, win immediately comtiiaiee^ AUhengb we bare no knowledge of Par- 
men tiar'j pme™, we baKrve tbot hii osaortkin is perfcdly correct i fur lin-cq 
the PT-ppi-rmuntu wcrc mado by MrLEdlm and UrLPeorsonp the fanna of potatoes 
bos been -COn^TCftedt on O great sedsp lUEo sugar and alcohelt and it. baa bcei] 
long kncim that pplaloe starch may be Lransfortlkedb by the appUcalkjn of dry 
boat, into a ■pedes of tapioca, of gveat leuacl^ and elaaUeity- With such 
nmlmala, we sbould imigine the ikiU of a ParmnitiFr wimtd hardly be [irCHsaiy 
in order lo moke good breads In the Tnuklug of Eeavrned bread wStli-uul the 
addidoEi of any artkle for esHting tbe speedy rrrmvnlu I id!! of tho ^loatrp a 
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grctil ^IkhI nf litiEnilion and juro roqniiifi:. Thf ipon Lmemu d^zcampoaiLian 
id €xtn:inely bJow ; tlie Tiuioilx of tna^ iItd diflVrentlF olfccicd, 

MJ?iir^Tig to (He humidity, lilt thickiw« or tLinne^^ of tlie piui, tin- vldnity 
or TcinoteneM off Httj Mi'4 other oc]-i:uznihii}Eei I^se eiiiily The 

uLfd I uHne part It dLspotiod to bctDEQc caai’erttd into aJcohal; mncdagi] Ima 
A IcndEincy to h^camc nitir A£ld lliouldy i whiles Ult ^llllcllp lu pnrlaahilityp 
TrfM lowardi the putrid fiflle. An fciiire clumce in lilt chemical AtCTDCtioni 
of [be HEVEral CdUlponcnl pnrti^mtul then tshE pWe m m progreDdrij manner, 
not olto^tlier ths same in the uad ItlMre htHnld paHj^ as in tha Extanud 

IKitlv wmeh nat Doly btfucinie dry by timplfi araiHmiticm, tnjt tLtt actfd upon by 
th<‘ pirnjmidiDg wr. Tlic outaidc may tlujrErorE bEcaiae mouldy Clf putrid, 
iff liil p ibc inner pBii may be ouiy AdFancod to an arid itate. OecaiioDid 
admixturf of the aum would of coqirte ml only prodiica kocde change in tliD 
iwpidity of ihin . flltemtinn, hut Eikevisc render it mane unifonti llirotLgkoilt lb A 
whole. Tht eSeet of till* commrnclti^ fcrtuanlntioti la found to that ihe 
mBM la r^ndETud mor* porotiq by the diHangogement of elatUc illdilp which 
teparatEft ita patrU from each nthet, and grcBLly inercoiea iti hulk. TIie opEradaii 
of baking putt a Btnp to thu proc^Hr by tva|Himtiiig gtcal port of ibc nLuviEuTa 
which U THiuiKbe li> faf(w Ihe cfiEiuical attmctiDiHt mnd probably by Hill 
further ch&nphg tbe ludore of the ccmponiziiL part& Br^atl ihui mado wiU 
not putiioFft the iiniformity wbieb 1 b teQUieftE, beiCansa hddio parti may be 
iDonluyp while othEra are ddC iuihciently cnoiiged from tlio Btate of dough. TbE 
tamo meana are uaed tu ibia cax oa hare been found rflTcctive in protnoLbg the 
unifurm farmEntatiDn of large iTuiBeea- Tbla comiati. \n Uie uie of a or 

ferment (aa heforr menUnnfdh which is uaually a fimqll jiortfon of dciOgh of the 
Nunc kind, but in a mnro adTanced Etage of Ihe lermentaljon. To preparE on 
oHginil IcAFCUp hike S QJU of dunr, and two philo oF blood-warm water, olid aa 
toon m the sponge beona to cIbe on the eeccnd dnyp add 1 lb. of douTp Aud four 

E inis of water; and thui proceed fot a day iff two man, wb^u a iril^ture wlli 
E obtained, wbichp hclDg added to a quanfity of flour mid water intended fur 
bnadp will determine the (brmentatinn to take place ihrnughoUt iIle moja in 
^icc or four bcUiA. It ii only Ulkdrt p^ullar circumBtanccft that a recuuTM to 
ao originBl femiGnt ii neceaeary; for tiii# ferment ba-Ftru* bpeo oner obtained^ 
and the dnogh nearly ready for bokiag made fkom it, tile fi^rioentatinn. of tba 
iiEit paincl m bread U ttadily put Sn tuition by reserring Bomc of the ftxmEuted 
diiCl|!;ri or lEOFen^ m it £b calM, and lulng h for that purpoaE. To preserve Lhias 
leaven from beoomiu^ ocior, flCFCTal mcEboda ala odopEcd. tn the north of 
Engbiudi the leaven for iht nevt w*ek a baking ia kept fit fbr qav by heiug 
bun^d a few Inehai dcEp in a sack of fbur. In Italy it 1^ B^iid to bE kept lie^ 
evnn fm* tlirei montbB l^‘ beine buried deep in flour. TEie French, jf ihEy 
intend to uifl ihc leavpn in w lew dayi^ It in a warm plaAo hetwEEu two 
bowll^ and add evary day af ttuich flour na thi; leaven weidiij and A sufficient 

r uitjly of water to rnstare the origlnd cooMslenp;; but if it b not to bo ipcd 
a WEck, or louger, the arrapLugB of the kneading tnw^h are cut inEO Bnudl 
pjccea, dried by a gEntle heat, on d when wanted, mihned down with warm 
walw^ It appears irom the ScriptuiWr practLce of iiiAking leavened 

bread is of EXtrfme antiqidty; hilt IHe aniltliat] oi tlii! iciiui that arises in ibE 
vmnns fermrutatioo of beer, celled holm ur yeest, seems to be of nsodem detEj, 
and is now in geficral um thraugbout ihe nartJi of Enropc. Iel this ceuntfy 
this ycEEt !■ generally luwd io the prupeitliion uf a pinl lt> a |00 Jba. of Bouj*^ 
ij disEolved in the f™ pafoel of water with whien thn Hour i« mixed^ eud no 
leaven a tued ; bni at Fnis, and oLher great towns in France, the doneb ia 
mndfl first with IcAVen, and ft little yeast Is lulded In flie l^t parcel of water 
merely to IoctcHM tbe ipoaginw of tlie bread. AtEhou^li ire have under 
tbs head BjiaK on tceooiit of the na^ of tka useful rerment, and various 
uuidciof nrepftFing lE, we abalJ here mo «flie fluibcr inforaiatievn which more 
immadiBEely BppeTtams to the manufaetos sif bTciid# If yeast U not In be 
puTcboBed, cjriginal ypuat may obtomert by bnilang a quarter of a peek (3inw,'l 
of nival fnr eight oc Ion minutsx In three pinla of Water, and pourinff on two 
jilnlBt which ia in be krpl iu o Wftnn phioe^ die ftmtentatioti will nsmmrncfr 
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iu ftbcHil t).:rty kmlTi. at *likb time four piah hkitd of * rimlltf decortion of 
matt OK to bo mUad, oBd »h«n miB ftncmnf. foor |.tn^ 

ailiiod, imd M oup tuJtil a anfficjitlt qnuatiiy of ycH»V li oblaiuod- [n Edin g 
llm bflkrnt inultlldy ibeir ye»$t (kily, by miTing 10 Ibi. of J3«ur nidi Ino 
of boili ng nalurir, and coVU-Ltig h ii]^ Ibf about Mht boiira- 1 «<» ]iint= ^ 
modo the dny befort, n« tlioii Btirred io, imd id ttllflm iJJ « ^ ^ 

luweb uin yoaat niU bo gontfoted as will EuHee for 120 Ibi. ofJI&UT. ^ hm 
luizimi! veimt ii proporod ftuni malt, (be friinoutuap wort moy be * 

tio^^weU a/tbe ynast, aecttTdhig to ilr. Stock. wW ^Uotute 

for vaost b luoroly *on in . flam of femontatmu. Tine wort “ 

2 lbs. of molt, {<M- of mtew, and I 01, of liops, to each gnlloli- ^o gwl^n 

Of Ibis wort aw suffideni for 12 b.isbcl. of wkeaten flimr. 

uwp«^ nsblilor frrtueat fur keeping all tlm year, bv ^ibiig li 

Linmcx wheat bwn (oblniurt! in ^tlmg household ^Ur,) O^ng 

the decoction eoon fcnuilltii, and then a Buffieicut miantltv of bim M 

10 drink up all the liquid, and jdluw It to be fonn^ mto Mb, 

lu ft ointlc beat l\^en wonted for use^ aome of ibcse baUa art 

bnili w wolef pouted upon thEin, wbicb, nficrfomc time, « atramed t^mid uae^ 

to moL up tb^iifih. In like uiaunrt. tbc 

drawitte otf ill vintage dmf ft tjuaiiliti' of grape Juice, while at ic , § , „ 

fortnvnlation, poilri^ into it a^llfflcienl quantity nf millet floor to ^ 

wT femiirg U stlan bolls, whiEh. whan wanted wara broken mf^^m 
W«e^ mill tba wbob then mixed with the ^ogb. A jinid^ form^ 
tuBV Ik prepaiTii in tbu eeimtiy from a dueochou of 
lequently bh either ptaeaed brtweau hoards with abe«F wegiu, "f 
i^with ground millet^ oi otharwise (he rtiOUgait j«rt of tbv muot would wma d 
^ofloit them. In lUmiuar, ilje leomTli, yaaat, and even “ “P‘ 

tn comiounicalO lho.t leslo lo the bread; this m r*i,«^=d_by S^ng 
n frvr taft-spoolis-fuU of earboniio rf mogneaia mfo the foniwnt h« ^ ^ 
Wbeatrn BrewL—The mklUW of whc-nlcn bread when raised With jrast IlM 
been espltiwed alruiidy at Iho cornmoneemeiit «f this “ttie'e; the impomnee 
of iliefubjEct demands a more caact occounl of die eslahluhedj^osse* am 
ploved in d,c manufarture, Mr. Edlit. wishing fo obfcsm every mfoimntton on 
lllit subjeet, prnenred asiiesa to li bntehnuiei anil hits given W tba follpwing 
Mcoiipt! “ M thn-B o’clock, they prEpated to wt the sponge, 

IHBe h™ Kicks of household flour wetif carefully nfbd tlirough 1 brass WUfl 
Si^B. The foUnwing mlnure was then prepored; two ounca of almii wm firrt 
put into e tin VOBKI with 0 little water, and du^lvod war tho fire. th f wm 
M ured inln the seasoning tnb, and ijme poands of salt were wtown ui, otet 
^ hfoS^Cpomud twoSds foil af hot liiiuor; Wh™ cooled m 
heit, luX p&of y«iat wore added; Uib oompimtlim 1 ™ then 
together, itrdned thrMgll tbs leartming rtvee, alut “ 

the ftiur, willi which it was nibed to the eonwstonrt of ihfok liatto Some 
Hum was aprit.Wed over the t^, when it was cuvef^ ^ 

Tliio crtwrolinn is called SCl^TAHir ynnrfvr .^W, In three hours twoJp^ 
fidl nX of warm liquor were itlrred in, and the mass ^ervd up os Wore . 
this is tEnned retlfou Fire boUf. 

warm llimor were added; and when Ibo whofo was intimately hlendEd it wos 
knTdEiffor upwards of «. hour* Tbo dough was then wl into pLcci's. md 
tfarnwndver the sluice twurd and penned to one <1>® trough. Mine ^ 

&u«i being aprinkkd ov«, It wss left to prove, till ^out Uuee o dwk m foe 
tnoraine. wfcn it Wtis again kusedcd for the spaco of an hour, ’The dimgh 
was takrtl out of the Irough, JiUt OB the lid, and eut mto pioc^ 1 ^ 1*“ W " 
weidied nod t lbs* IS os, was allowed for each quartern loof, foe bolter olvser- 
TiuFtbol a loal' of tlisl siie lo«0 from loi to U nonoe* whila lU foe own . 
It was then worked up, and the Kiparato maaws were Ujd in a row nil foo 
'whole W«e weighed, and in Cittintingr them afterwardii, ba found foey wora 
ennal to iwli qiV^I loavesj hill thS cirEiimrtance i. vanifole, as mine floiira 
beaded bettor Itiafl otheia. Jl sbuuld Imce been mcnlJollHl, llial^ tire was 
Sedat two o’clock, mill cnntiunrd burning itfl irenr four, when the oven wos 
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clfAitHMl uheL Ttke btrnil hvlag puL in^ the urns clw 

Hupped tm wsVfn o"cIDck^ ■■Th<^tl it vtaa n^nedr and Ltie breed wjLlHlrttWn/^ 

ifioJifif —Mr^ Edliii tioi Itice™* Tamul^ thn mmifi of irnddng Jrnll*^ 

Bi witiaeucd tijf him m 4 Laodon b 4 k«lmu». *' wag lifLed juhd mixi^ 

in Lbc tame pianuior u wu done fur thi; kl.~ad j ol hilf-pmit iti u dockt tlicy were 
moulded ^ Boiil A ilLt Wfll fiU.t bIehi^ tbe tup of rach witli n knife | they ueie 
tbgn ict ill rewB on 4 tiT\, jvid pTAced m a proving OVea lo riu till 4 Ijliurier ef 
an llOUfT h^ioTo Eighb, when tliEy w&to diawa and flet m lbs o¥eii wjjkh waj 
ctoaad sii fli d^lit o'daek they Were tatcn smt, sUad were alli^tly 

bnuLnl over witb a blUtef^d bnrsb, whkb gave tlie tup enuE a ihilliu^ appedf- 
■nee; they wem Ujeu covered Up witb a lilL wmi ted for sde/ ' 

^narn Bmtf, ottad oIkt liQme-iuade^ ii uRu^^y fiibticatcd uf oiferinr OT 
coarBc nmir-i qiLinding itiure ur leap of the bTaU grouiid uref iigaiti iaCo pollard ^ 
and tll& browu tint nf the latter ii usually be^ghlenrd by the piibik Imkcta, by 
the addiliun of tlie rasping of tUe burnt crust frojii otbirtr loavcBu 1 % hfli been 
a fiulfclun of Lale ywi tu site ibe prtf^tlicc lo iblA brca^ under tb^^ untiou of 
ItAPupcFiiar nuifty and wbojesonteurtip overkinkEng the oljvinUI dreinnatance, that 
ita dingy CtUOiir aUbhla a motactiou to the dlmVirry of all inrld of idTimtitiou* 
uixtUTOir biaideg tbat of dirty jraapinga. In maktng brown bread at IjtihiEp the 
casQ ia of eoll™ diffi-rent; btit here, owing tu the dfbdent kneading it lUualEj 
rectives, it A^quiret ail AnanmlDui taate^ which sotuE call Ewecl, others lonr. 
Being iiiiRatblhcUiry tollse Appetite^ tlu? good laily in the cauntiy datlen bw lelf- 
lore in olucrving the lnorea«d Appfrtito of her EnotTOfralltan vialtoray and 
ascrilws it to the Eaciitlencs of her Knue-mAde bread, when, in fact, it ariHia 
froEu iti imperfcctiona. Bruwn bread retaipa TOdre Wdtirr afW baking; benca 
It kee]^ moiRt longer, but ihe middlo usually crumhleii away^ 

FrmcA M^Uif Tllat extremely delTcato and Tesoeidar Hzoall bread called 
French 33 made in die fulkwbg mnnnet. Tn a peck of flour iLftEd throi^b a 
flue wire aieve, tbree quarters of 4 |HiUIld nf btllEcT arc added, and mbbad 
togi-ihinr in n kuEeding trough- when tbeie are intlmatclv bloiuk-d, two quarfa 
of warm milk, 4 quarter of n pound of sail and 4 pmt of yemit are wcdl tnixed 
with it, and 4 ■Uflident quantiry of Worm water to kqeau it into a daoghf it 
miirt taan Btaod two bouEl to proire, when it IFirty ba mouldEil into tuLLb or 
bneka^ which ura to be placed In tinA, And Mi for an hour in the prover. They 
arc artcTWnrds pnt into a brick uVeU Ibr tvaply mwulOl^ hcid wBeu druw^ 
raiMiL 

iloiuehotd JBr^ad imdEfgoea the SAmei preparetioTi na whcalod hreid, with 
^ia dilTcreneei that inHCAii of being Euane with fine flnur^ it u made qf an 
inferioT 901%. caQed. accuDda flour, 

Suhx^iKCa^vr WJteOtM Jhaxd. —^KumerOBl nllctnpEi hawo been mAde to find 
a subHiilite tor wbf Aton brend, that ihould wholly in partially supplv iu plaoB 
in ttmea of pcardty. With ihii view, ibc annexed tahln hta been'pmpS^ 
by which wilt be Been the proportion of fartna and of bran the fDllow^^ge- 
table lubdennccf contain. ^ ^ 
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Wo iWQ now pTfKEed to ih#w how tb™ aeveroJ vegetable mt^tanetp 
be rmpJny«d as mhatltnteii far wheabm fllofur. 


may 


Barity JJj^,nd —Nerttn wbctt, barley w the moit profitabCe of the fitrin 
grainy and when niiicd with AHnoli proportion of tImL floury makoi ■ 
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ch^p^ri alLiJ 4Li tfuud lirciul bji thiiL gtfljnr ^ r^pilruta itf nutriifoUJ ptoperiJ^ ; 
which U ai by tl:c htlthenKli TLihusL praiAlLt^iy who mahc Xl their rbicl 

fUAtlMIAncE.. Barlry ifp ttowecer, madu itiitfc birrail wnthotit BdmiEtnrc offlliy 
Othi!? giuhlj hhd f^m^e tlm prilicipwt dl?t qf the minctH ot 

niHi3 cwpidurioji of umny iHiitricti m this caimtry. 11 in thus made t fyrty-foiir 
poUlitfi of hailey inrat are tnendci lip into ilau^K wiLb WHlrr, yi?Wl* 
and dii'ided ml^ rl^lit JM^eat wben thoroughly bakrdp drawn out of thu ovtUt 
anii Ictt lu coolt mey weidi ahmit 60 pahliElft. Such food muat. hoWrl-tTp Vs 
heavy- will Lo remedy Ihfa doEectt it IS alwaya host Eo icE, tht tpon^e mth 
vlit-at hwir ^logclhe?, ad harley iJ^JUr d'ws not readily f-rmwiit with yenit ^ 
ruid add ibc harlt-V flour whtu the yeaflE la pi\ug lo be made. Barley hrewit 
iff aljo made hy n muture of ana peek or Ciee to two pcclu &f the barky 
Hour : ^ by the additum of 14 imnndi of the drtJned pulp of potaiDCTir 
ta the sadlE Wright of barky HoUT^ tliead into dut:^ll kieIi warm water aod 
a aufiiclrnt ctltiUltiCy of yejial fthd salt, and gift Uiemiiai tkoe to prore heforu 
hahillg. . 

Iiuek-nrlf€af Bratf.—Buch-whent is aQ litUo nsod aa ao llltnenE cn ihia CflUUr- 
try^ tJjaE thEre la little upportiinicy of atudymg ite efl'^cn ; Imt trorn ah nppeilT- 
anrCr it the COlUniOTl quality nf Other grwtL In Narfolh It i» |TOWTl fiw 
rartcnhla poilltrv*. In. FranceJt U made into bread for hlmian euatenance. 
Thia grain h eoiorod with a haril, blo^tt triwsgulaT hnst, of wbieh it ia deprivail 
bv wi operatiDn^ preTlouti io grtndiilg’ ibs It \i effiected by high 

drying' tba ^mih cilber bv ibe itiii'a myii or by tho beat of a kUtip and after- 
wiiida bv Irtlhg what is Icchnieully ealled run iMVtirfh the mill atonea ; ibe bualu 
ATS thrn blown away by a W Irtnowing machine^ and thE residlial graiii trrated afl in 
the preparation of wheiiE wm. The rnwiTier of making bread from It fttnn e is as 
fnltnwa : boil a gallon nf iralan add thereto hf degrees hnek^wheat 

flr.mr, conatantiy Plltting itt to pret'etlt lumpa fanning, tifl a Ehick batter il 
tbrmed Ilka illJli of ScoEch or Vort^inn po^go, Add lomo aidt, wd boE tha 
maAe for no htnir and a liaLf Than ponr tnlo Wl hon kctllc, hanging oVet tha 
fircp tbn duo proportliin for a cuke, nnd hake it, turainp it frequeody to |rErejrt 
hqrning. Aei esGfllent futird bread ij mad* by the ajJiUtiEui of a pouaof wheat 
flour to the bfffore-jnoniionetl qrtantlly of bi!ck-ffh(ratr After the lutter bM been 
made luEo tnaiteri, and ocrakwl dtiwn blood-hcatr h tnay he pourtd intn tlio 
trough cantahiJiig the wheal Hour and yeast; being there well kiiHeadcdp Jt 
fthould iUuid two banre to ptave, dii^idcd into loaTes^ and baked raiher i“bE®t 
in the oren than for wheat breild alnna. 

Ruf J?rradL—Bread fhacrt ire alana is notp we heliETEj Mten m tldi countTyr 
thcvu|h in many parte of the narth of Europe it ia the {ordinary dirt at Ehs 
people; B mlxiEire af tye and wheat, ImwEiFeTf fbrflja EEceJlEnE bread, and is 
Vflfif aweet and uncritioujk Tu make the farrad, knead tofetber equal parts of 
Yfhlvt and rye flour. With A aiifficiEnt quintily of ycaal,_ aalt, Hiid warm water; 
il should be covered up wsim to ferment and ptwre, diTidcd into lonveip and 
baked in the umnJ Way* A mbanre of rice with rye mak« good bctAd, m the 
propartion uf 15 pounds of rice [0 60 pounds of iy‘t IE is to be feimenlcd. 
witli ^ knEadcnl, formed into loavca, and baked iti llte unml way: llic 

pnWlLtrE wilE be at the kiui ISOlbr. of hread- 

Affliiej or Jndim Com Breod -—Soma autlioritiei inform US thal onB hiklf 
m«»e, Mill aiic-htdf hnrlij', with a leaven fif wlieat fluur. af af tlw 

V.t!.i miijjht. r«nii O bread that is citriinively eaten id the Unt^ Stale* af 
Amrrira and in many puITtS of Europe blit that a nlpctiC^r hread is tnAde^ln 
an tqi^ quantity of wheat flohr Witl I1VUZ** Tha Late Mr. William Cohbeli 
(to whom ihia country is ludcbEi-d for the mccesful cuIeuxo of a spoapa of 
Indian corn,) direct* the hrcfid to be made of only one-third onaie to mD^thurda 
of 'WhfAt or rye flour. “ Set ynnr Bpango/^ ho says> **■ wtEh thn wqebL Hour 
cmlv^ As Booli Bi you have dnoB thBl^ put tht wnter ^Wirm in cold weethck' 
■n<f cold in hot vtalhcr) m the com ftourp Hnii mix itiB Hour up with tko wntBr, 
and thrre let it be for the prrasnL Whrn the wheat ijwHip has rismp and has 
fiJItn ogainn taka ihe wetteikurK cotn Hour and work it m with iKt wheat sfx^ngc, 
and widi like diy wheat HwJt Lhat hiis been round the apoogc. Lrl the wliul* 
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rvuLUJi ferniisDiJug tfleethcr for abcrat half m m^d then huiIle up tht 

iDAVAiii and put ihvitij m the 

Bkv —Bad a 111131] quantity cif rice in water untD it bccQmei Very 

thltk and ^liltiuilrtlii with thii Hludon knebd up the iicf liaur in lbs ErtJU^hp 
to which k in he added vndlcklit ysELst and PaJt. iTii? daiiji^h being then cuver^ 
warm iriUi diPllii^ Is suffered to Birtnil till it riaei, Uuring lhe rcimcntatiimp 
this jraiUf, which, when tneadeh waa qUEtO firm, beCDEtin an anft aad liquid as 
to render it nEceasBry to It put in HDine ihdiuw tuassl, like a ateir-Tuinp hnviu*^ 
a. hmp bandlep h^^ which Lt is to be Ittraed over m the nvEn, lutviug feat ccivoid 
the nca pajte with a ihcct of popET J tJie licat of iLe oteh opi-mtel u qnicfciv 
upira the na-tv, ms In cattle it to retain the fonn of the vesse] whenCE It Wai 
duchorgad In this manner ptue rice bR-od may be tiiade; it is of a fine 
yellow cnlnm, jmd of oji agrEEatle Iflalc. Iti numtlra prupErtiea me suffinfcentJy 
attested by the wetl-known fact that wh«!e natlDnslive enlirely untm \U filee, witli 
agt^at votieEy of mistores, pnaducci Mcefient brnuL ThE feitiwitiE canvbuutiDas 
have been MicccEEfuJIy t-uiployed: Flm, tn half b peuk of tice finttr add one 
peek of wheat Soeondi flour j mil with yeast. Milt, frc.; Lneod, fermenl, and 
Lake In ibe iisnal WSiy, Sernnd, to a petk of riccp hijiled oTer-nteLt till enft, 
and which ia the nnrming will ha found conMdirrahly awelie^ add a peck iFf 
potatnes we]] iniiahEMi into a fine pflp, and a peck of wheat flour i a wSicient 
qnonlity of yeoJt and M.lt odd^ and the wheJe kneaded^ 11 may he luA 
two tiouie In prnve, before miikiug tip intn loaTea and baking. ^ 

Oni Take a peck of oatmcci and on cnm« of Baltj stir tJiam op tntn 

a star paste with wnrm water; roll it ant into thlp cakeR, ond bake in an oven, 
nr Dfer the embEfw Tba ycflrtch pcosontr^^ liTe cliieOp an tbil breaih thcnicb in 
iome cottages they canwp it to undc^o a feimEntaion hj saur iflavem which 
lenders it moic spong}' and easy of diEt^tioo. Dr^ILrierooui heo reDomnumiicd 
the foIlErwtn^ u a good and ecauumiaS hrrJtd; Tn a pedt of aatmcol add tho 
same qcanply of tccotids finnr, and half a peck of potato akinUEii sjid 
niashciT; knead up into 1 dmigh with ycos^ Wtp OJlui warm mflfc; make up 
into l^ves^ Hlui b^c in the nroftl way. Equal quontltlfs of natmeal and rwe 
flour made up the inama os tlin foregning^ in otber reapects, I9 stated to he 
Tc^ p si a l a ii lP p and must of copiwe ho very whalesome, 

Bmim BrrfifL —Bean flour dw?i not essentially diJFcr fram ether ^ns, hut 
It hoH an impleaasnL tMilc; this 1 % bowererp Scmrely perc^tihle if tba fleur he 
ip water hefare il is used for making into bread. Thh flour, 10 treated 
made up into cokea pr brfed with yeast and ull^ la Inlerablc j hut a good brtad 
wilii n mixture of wheat and hean flour U thila made! Soak the flour for tliitcdatB 
in water beferE it ii required, diongm^ the water avtiry daVp to emy ofi' the 



huifi m it-^ 
ci'uCiiiniEtg Water 




if t:ii- qilAHL^t? of ilolir tu be tsiked be four: cWL, the poUtisea tluU 

CjWI hn prupcliy U*ed U fivE sEmiu. The jKItStfMi are thrtiWIl llittk ibe caat* b 
co¥Tr U app3i:wit ttiE prater la Itlulc to ImhA xnd thir uteun imndinc throUKli 
the htiles uf thA flwk hoila the potatopa. The Twlltn^ ii contEnord until the 

potelwH traek suid bcconiE mpalVr Tlsty W than wittdniWU, Ulid (tre p4iuntl!Eil 

with a woodEn iiutrument miti] they bEHnuB quite Elne. T^IiiIe tkia potatoes 
meal ia alill vcirv bot, cold water fa add-tfd in sutH qQfln!% aa to mluei? the 
whok to the thictuEsa of huiteiT milk. To this liquid^ iLul warm» a g*Jlun uf 
yejH* il to be adciciL A fTirmEntation Gotnttsenect; IMld after it Laa continqi^ 
iuilic^iently lutig, fcrki^ whJeh the piit 4 L£oe-in£aI riaes to tlie tup ind fiiirfiil ft 
tough nmarS the whok \» to be well miicd; and Ixjin^ now a hoiqc^niMHifl 
iLqilui, it ia to be jlTKmed, irst through a eoana hair Eieve^ and aitcrwiErdB 
through a Itner^ To thk atouned matter, oue half of the whole quantity of 
flour U LO be added, and WtU worked up with the handa ao aa to form spougr, 
Wlitn the spoUgc hat dulyfermeuted, Ihe Other huJf of the Hour i* to be addeiL, 
along wElh lUmC more waLct holding wit diaaolvEd: ihti mktnre k Co be 
Worked up into dough, Blid Urtated to the uaUiil mannfT. An extramely %hc 
and lieautifuj broad il made by th? kirixluctinn uf tha puro ttoTeh of ihc 
potutM^ in f ariCHW prnportinni (to the extent of one fifth fKiTt}, In wheaten 
fliiur. The h^^ Piodo of anpurallllg lh[a from the root with which we 

fire afquiduEed, ta- by the efnploymcpt of d aimple utaehlitE that we Euintriyed 
for the purpose muny jeara ago, ougmVinn of which are girCn in the next 
page, /wl J teproMoU a rerticiiE ucctbn of iha madlinc. 2 i» X pera j^ti ye 
wiew of the griudLug cylinder, with o part of the perforated coTEmig tinned 
hack, to ihow the intP^id eunitnictlart s ^ a ia a strong square fhitnr or skinl, 
made orw 04 M|; fr, B tqllnre GJ*tem containing WalrT, und^r which thE griuding 
cylinder e ii panty imcnffrMd 3 this eylStuter, ahewn scparutcly in Fiff, ^ 1 
inchca in dion^eteK and 24 mehei kng 3 it is cUVCctJ with a ihiJEt ^^f \nm 
perforated thmughoti e with am nil holes, piwloced hj means of fi punch, 
haTing a qiiadmugular pynjcutdicfil point, which mciQa four dlMinct harm nr 
ICrth,”particLiliiTly adapted'to the purpose trfmaping^ thia ppFforakd plate i* 
nulled to ihti ptripheiiH of fout tumt^ dlacf of wuod* which thus pruducc ihe 
eylindrkal figure, mid «ch due lutl A twnea of lar^ holEa d made through Jt, 
fur the free paMage of the water ihmwghout tbs cjlhadEr. The uli is mounted 
in |i]uniniEr Woc^ fixed on the frair^E, fnat seun in the drawlngi) and ia tnmed 
by A winch handle f, AT eny other EoUTcutEnt mcaziiL G is a dy whEel, to 
cqualiJiE ihn motion. The ptriHloea art put into ft hopper As the lower extremity 
of which t» fqrmetl into a sijnara frame which encoropaa^ the imper half of the 
cylinder In in exact meuiier, but not so as m tonrh, it, m oiraer thal it may 
lum round fi^lj. The hepjMT ia also pruvidcil with a rancahlE enryed per- 
don it turning upuQ A joint, and aerree to plW» the potatoes r ogailut the cylin¬ 
der, aa the UHter ia turtf^ round by the agrocy of ■ Icrer k, on which a 
weifihl M snspeiidird,—A trAi’ersing wc^tit to ^'ary the premuf. The cun'ed iide 
of tfw huppet- i* modE of abort ]ftm+ boa a long ilit in the miMe to allaw 
tlir IfiCEr e to trrtveirseT and as a. guide to iL lu sEttmg this nsarhiiic lo worki 
iLe hopper ia to he filled Wlttk potatoea waabEd perfectly clein^ and tho ciatem 
if to be iiboul two ibirda filled with WAUfTt or «> that the crlinder diiw two tiT 
three inehfiS mto it The weight bBmg then applied 10 iht tevEc i, tha operas 
tiffu of gTiniliug ia ttHtimeuMd, atid Ctmliniied until iIie GiatEm ij nearly filled 
with the palp 3 hat before this takes pkeci the water m the cistern nsei m 
muth tlmi a portloD of it muit be run ofli or ladled out inlo incithpr yesBEl, jia 
the w Her wliich W qot then ckar cim tiUEia n pottion of the finr^ itBieib, thuC 
takes m hiMir nr more to aubsiile. Hm gTlJidjti^ of A boshEl of potfttO» into 
pulp by a miiGliine of ihia sill lakes a nwJl ibont a qnartcr of fin bunCi Irom 
wh^hVact It will he wren, that one hnrse pnwirr ii adrqiilUe to the nydactkni 
nf about 21 buihcla per honr- The uEst procosa to grindluE down is the irpm- 
ratiou of the aUcch ^om the Bbrt, find Other axtrsneoua pertE. Fot tUl ptir- 
noBft, the Eutem, which ia upon rollen^ u drawn farwifFl ml of lu sUuattcm 
tbmil fi iDEhei^ which tilbwi iufficient rocm for the pulp hefng rmjiiitd ont hy 
miini of a bowl inLo aibre- ar iuEtrad of the lattect into m pi«c of lawn 
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»trcfc[:Kpi;l oTcr * tuU tah^ (the be«t fbmi pf which it, that of the mYertisl 
ef 4 eatie s) ihm lawn hidng tied down A cord pofting rannd 
benealli A hDop dll the tini of thu tub, IIj-b dpcratian ii thm performed l a bowU 
fill of liiD pulp ift hnt thmwii on the ikr^iiict, (which ii rmidered cnncaLvc b^ 
the pMJiirf.) «nd Immediately another bowlTuL elcor waipr, from a reicrvuLr 
*t luind, ifi dtuhed down upon the runneT; the dilution wlucfa It ihtt* MCcivet 
egnase tlie vtoTch to rapidly thtuugii ihs jtrjiinET, thk rflect bdn^ increwd 



by tilt opeiwtnr isnlinufilly vtirring; up the mixture with hid left hand. A 
tniiin partmii uT itanh remahn after Oie £jrat iMuien^ bul whieb li enLirElw 
tOTiQV^ by a Mond doM; the fibrotia remahii ore thru drorwl of the itriincr 
and a freeh pcirttan of the pidp firmn th« oUitra u ibrown na ihe IktiEr uad 
treaty u tLa farmer, and me owntiim Hut oonliniied until tho ebt^ b 
cmptiiHd. The diterti ii ogain filled with water at berare, the hopper replij. 
mthed with potaioeff and Urai (be finding and wishing away of tJki! atu^ ^ 
■lifiTnately perfornud; thia mtation In the pniceu aflbtiung the min en 
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chiiOigF from iLii Labaur af tEinuug Iba inilL Ti U adfrisdiblc IO> Uk 
twu tail tubi Thkc 9ilr?ulj^ iiiil Id fmp^oy tlkeni altigi^&tely; 

which witj inffcid sal^cEEnl dmc far th& Et&rcb to BeitJe a± ib-e botCEmi af Ettch 
In K ulid cukir, whUe ilia ptcew ia bdlig cfraLitini^ with the tubr Abvut 
JbuT iiiEbe^ fth^ve dac batlfsin af each tuii thcra Hhnold bn 4 itap-oock (□ draw 
flupamji£aiiE lit^uld^ wldch la uf a mlduh bmwn cu^laor. The sLaich 
ihcHihl Bsxi be remoT^d fraiaa the bQbnni of die tnhi^ (34 tl n mdined in wumi 
ireatlliCt to Tvty iwfl the acvLiKii feTmeutaliaEi^ whilst wet, widi th£F 

coloured wmex’ dEpouletl between io pArdde^) uni] placeiL in l&ipa glued 
pan% whcrcift h ikoidd he washed or itnred up agaio with freah waCorp flTld 
allowed h» vetde Agiia m aolid rmhea ; and ihti OpetratiDU ihcniird be repeated 
LtntiJ ihE water rtuif olT eduurle^ width wiU tutially ha ni the thEird or fautrlh 
time of drawing TEte Btarch tkcEi aettlna q^idckly Into a firm and beantifully 
whkeciike. It has ursi lo be driedp wbitib i» preforabi/ done in the mHiu *xr, 
or erpuMd to the Tayi of the mu. In a situation free Ironi dust, The mm 
should be modo Into lumps with the hugers^ and epread caii on cectarigLihLr 
Jnmet of wcHidf DTcr which a etmlchcd any cheap elolfa' thcie'r from, thruf 
foriHp are very portable, and Stand well upon onn another^ like Uio frames 
used hy ghm boilon for dryTn|r iheir maauracLure. When tlioroughly diy'^ 
it may he stowed away inCn ; and if kept uacaposed U> damp, may bd 
preferred ^nod fur a ecnlUEy^ J n cuhiimctju^ an opparsttus for cnriduetin^ this 
manufaulnre uu n lar^ sceir, many ImprovernenCi on the faiegam^ mi^t be 
made to expedite the work and IhclUtam the lahunTj which are too ohviuili 
to need our Eutarinf furtfarr into the subjecU 11 i% i^oweverg du ir lo Mr^ W holely, 
tif Cark^ to chaefve thitC that gealiemiiJi hud meeuteii a nucEiine reiy n-m Flur Iej 
the foiTv^cingn nome thne preriu-hE hi Lta publicsttui]^ but imknnwti to Ute author. 
The differencs belweefl tfu Iitd machiuLa ts quite luiEruiturinlp Fxcepling Lhat in 
&Er-Whately'N the grhiding cjliuder works of watar, which lendm it liable 
to cJog upn—an effect whi^ is preveoEed by the arrangemeuL of tha othrr. In 
a uummiMiciiiioa made by ^Cr.^llblUely lo the Society of Arts^ (who prescutErd 
him with their hotiotiir^ medal fEw the invzntkint) he Stalest that ’"it ft 
capable of eI] ? nilOSt aatuCicieny proof that the Eume qmintily of Land will yield 
above OUti-hEllf more of ^tina, nr Hunt, wlure potalnts are EuldTalcd, than if 
the some quantity of Lmd was a^tphed to the pr^nctlon of wheat.'' He furtlicr 
itotes, " l^ve pruned l^om expeHmentg lbui£ ^flllJlha, of pure fadno, or dour, 
may he prEMhuded from OH sere of land planted with potatoea, and only |,QCHllbg. 
of Hour Botn an acre of wheaL It will thcrefurE be ohviuua^ that if Wc pan 
apply ihii grtE^ excess to the samB purpOBBi u ihe flour of wheal, the advan- 
U| 5 B* ariamg &oni It will be of the greatest im^rtance to the comcziunhy^'' ft 
|i^ bed d ei, weU known tbai many pour light eoTu, which are cousidaTod uu£L lor 
the EukiTalJdn of wheat, wOl nrodltce potatoefl ahuudaotly. The cost of 
ptoditcine potatM flour from me root, Mr. miatcly iwlEntates nt only half that 
ef jnK tJimin r the flour frnm the wheat In the iptmdnctMm nf a imell portiun 
of petotoe dour in the mnnufacEnre of ua-^iisruit,. It is Hal'd ihe quality is mate- 
Hally improved, and that Ujct wdl keep good for a much lofiger penid of time; 
BJidlt may be ^dy ur]g:ed, that if potatoea in tb b gitwa itrtpriTve (as it Is genc^ 
rally admitted they do) the quah^ nf wheat br^d^ that they nuiit hi stih 
mom hcEteflcial when deprived uf the rcAiae matter tb^ oontJiiu. Thle mlkle 
is, ncvcfthelegB^ conBldered legally As an adiolieration of breeik ni well OS many 
othofS, mmo of which wb ahiJi proceed tn notice, llse meet cummon mphia- 
tioatian in bnaad U alum. Some writEis ainto that u much u -I ut are pui 
inio Cray qinvitern luof by the puhliE bakers ; hut bread cuntalning m lariud a 
quantity cdliM tiut be eaten wJlhoUt irrknlS COturipiltion. From the best 
informstiun siforded tu ui, we are Inclined to helicre quantity of alum 
TBrieS with the quality nf the ikiur^ the wgret floqr Toceiving the moit alutn to 
Empityve the eulour; and thmi tho quantity put tn a sack of flour (tlioagh it 
nrics fmm 4 lo 1 Ibir] li luiially ahulit 2 Iba. | and as this wIU aadgn En each 
4 IL loaf nrsrly |o<-p it ii very probable the bafarc-men^unEd slaEonicnt nf 
4 DL to each loaf armc from an upccTrected errut of iho prtSL it has been 
aiaerted tlmt btmet bniDcd to whitEztess, and ground to DU inip^pshla purd-crj 
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Ki ijaed Id ulLiltExali*^ Llulll' j Miti uir Lniit, bDVPTfTi ii a rirv OCCnr- 

rBD€B. Sind whit3D^^ iq imsin. qiisnUty, nfE oliDp it b sa^ a4]nicliirbEi 

itibed wbl] flour. Ewill, aliliou^^i ii nc^Mury m^redicfit lu hnniL b sMiniiftSmn 
lidded tit vu-ch *-n tkl^lt it on adultemdisii; lbs ol^ect nlEiiincd 

bj it Li i]io cmiHiQg the^ bn^ud to rc]t£iii> a poKtun qf ibe wsier whicli, witboui 
il, would b*i tfvik^rdlrd jin the proevii of balEing. If btfAd contaui mn. ttnii^unl 
propcFTticin cf HatcV b ahaorhs and retaitu more woLer frcvin dial cmias. Snch 
IvtSilil, llietefiiMtrf iff defi-deut in bdIM irvtttier, ftod ii technically termed Aunffru 
bread, as aq «||iaJ bulk snd wm&ht drai ncH tlic aop^tilc hkc bread 

which botdff IcM wbIitf. The bakeri hrrfiT Buur ttat bsa been mad# alKout 
tbree monthsi^ tir ffucll A miXliEre nf nlq and ItEtr flour as wQl nuke an cf^ni' 
TdlenL Weak mferior daqr rcquim the dough to bt mad# tip ia diy oA 

puiaibte. If the tiiuni quantity of wH-Xtt required Ihr the bept fluqr he Uieilt 
there is a ilabiJitv to the fermcotaiimi mnnlnj^ Snta iha acctoui aEage^ which of 
coorffo i^ndera tbo hreodi eour, Iti. all cawSf if tbe licu^^h luii been r mlc I^kh 
• d-fc, it ihonld lie cooler limn ninal^ qtberwuc the high heat of tbe over quickly 
flimiff omvii iin^tfrriable to vaputirp and thus Xackn up tlje wat^r in l 1 e hmui. 
Bread in ihh itate Li ray ccmiinun Bimongvt the hcraic-Tnade, tor want of doc 
Mljerience in ihr opermtot In tbc em|dojT3ienl of flottr mtulc from wheat that 
baa nudcT^n# ganillnaldunp it lirConiH neceuary to haTB rEcaoiiE tn 
exiraotElinary meani to rendaT the bread llghL Mr. iDary, who mjidc many 
experimenEa with a tibw to delermine ttie belt remedy fur auch nuiftcd flour, 
aaccrtaiiiEd that the CArbouaie of magneda of the when well uiLxod with 
the new flour, in the popoftiuh iif rmin 'id |o 4fl j^rnina to 1 Ih- of flonr, iT 44 M-erlaily 
improvei. it for the purpufe of making bread. LoarFS mjide with Et riM well in tbe 
oven' th(^^ are Ught xnid nud keep Welt. Tn the wnrat flour aa mucis aa 

40 gTuinj may hu added to 1 lb. of flour. L’luft ahudd ba taken lo mix them mli- 
Uiatcly togetbiT- JVheu too Ktlle Teast hat been uldcd to the doughy tbfr ftrtn cn- 
lAtiun t* xJow end inccuifilcte j when it hai been flrided m too great a qiwntjiFj 
die fenuentation becomei irna rttpid^ and rcndera it lislde to guumeaa: to remedy 
which, Mr Cba^Hel haa Tcconiniiended the kuendiDQ up aome carbonate of putAffh 
with the duuglip which neutrwlLlca the eaceia of acui- Dlvidliag the duUj^ into 
■fimll mAAitra. and eApOving it to the air, shn baa o tendency lo cnFck the frmicii' 
toUun. Under ch# acrowl heada of CoijCp Dueon, Ovea, Arc. a varietr of 

imii rove men Iff in ibu mecbenhitn and pracniFA of making breed will bo found. 

WiiliAKWATEiL Aei artifloLfll wall or MUipalft carried nearly acnjHi the 
mEHilb of an open ImrhciUf or bay^ to phiteci tcffwla mconni bchlnil it from the 
vildcfiG# of iha nra. The two imurt Cckbmtad atru^tnfea of Ihii kind art tbci« 
of CberfaixiiTg and Plynnmlh. Tbe brintwiiteT at ClkETrb<H]Tg wa* cqinmFncsd 
about ibc year 1783 i H waff tn con^lfft df a iciic* nf inincAlrd enneff of timber 
oppruiimJlElng al their hases^ end preBenting' tn lb# ff^a^ ai they roBe to> if# 
■nifafe, sltemate obatlclci and openillga. Tbe oEnriberof cofisa, 'u oh ^ti nl | ■ 
projected to cover A front of 2^000 totieff, wax nmttVi which wetu aftcr- 
w^rEb mrduced to lULty^fcur’ blit thii oumher warn never ccmpbieih E^cb 
cone WAS to be 1 ^0 feet in diauiet^t at tlic banc, and 60 feet at tbe top^ and 
ftnm CO to 70 feet m beighi, lbs depth water at ffpring tideffp Eq the lino hi 
which they wctu to be eimk, varying &om about 5(1 to 70 feeL The Caiin wen 
Id he formed wlthoul bottomir and hcitig flEinlsd oli^by meaitn uf CEuki atlAcbed 
to them, were tu Le (nwid lo like xpuli wlicrcali they WFre to be tunk " tiiev 
were thsu In be Ji1k-4 Willi rtuueff the tops, and lefi to «i|Je fnr a wbib- 
ailcr which th# upper pari,. commeUefng nl loW^Walcr mart^ wu ta be hulli with 
oioiMHiry laid iu pqiAulana, and cncaj^ wilh frenlle fctone. Tim Juxt conr 
wai Bunh June 1784^ Wid by the yraf l7Sfl eighteen eouri 
ocenpying a bite of l,a50 toiKff in length; bnt owing to the diiAilerff which 
bed nltoEkdod the progtciiff of the wurlffr (the Upper partp cf atteraJ ^jf court 
having bcm carried AWay by QbB Vtnlnit winter gules,) th# Undcitakiog waa lui^ 
penJeJ ; iD the folkwoff yriT llirw «□». ytmn M)\d. % ...cion 

Solurqnenliy a plan for casing orer ibc whale length of iJw old Work with I \ k 
of Blons Wu BO Alt acLod uponp that Ul Ifl^ tiba csnlre of the dTfc« is a ^ * 
broujTlil Hh tire hlgb>W 4 trr luaik, and b«c were pkoed a h^ufy 
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^TTuon, llii^ vlicile of which vf«re iwcpt Aw^y by t!je in a 1i«avy uf 

irk£iidl bi LS(l^). SmiJi a^Dta anilj of tVie brcjikiniLfir Eie qiiv &tuv« 

fmfflBe ai the eeii at lav^wattir ripHiig Uileif EJLE:f![7C the DiiddEp. where « 
■hapcleu nuai (extending oboEit lOO vonb in ]ensj^ij to like height 

&ur4l Id 2l feet above high Wbter. Plvnuiucii Sn unrl la ycty mneh exposed j, 
aciiil Lbe hiiivy swell cDnsEjukLly ri^Jlicig ni it aiijclj iiicreoied when the w'md 
blows fresh from auy Mint between b.R imd S.W. !□ Lbe year IflOCi the 
impmecmcnE of ibe Mu^orage ni Plyniaiuli l^uEid^ by the tttci^ua oT a bieak- 
VJU sugTested by the \ale Earl SL Vincent to Earl Grey,, tlifTi, finit Iwd 
of the Adminiity; and In the iomt year Rennie and Whidbrj 

ditVi^ted bo repoTt on lEe proirticabiLIi^ of the plsit. Iheir report wja lovofiimbk'; 
but &nin TEuimH oIIeucS Uif; work Wild net deokbcfl Upon undl iSlR The 
method which vm recommeaded fur oonitcqeiing the workwnj to jIuIe very 
Large blacks of atcicic in the line of the Lctendcd hrciLkwjitnr„ ellawing tLcm to 
tlud [hiili own baac, end to aadiuiio thmm ptiulLDtui whioii j^avhy would pertnit, 
will tllft bltKkl of ftone from 14 to 2 tm* woight wicnUa be miBiaienlly heavy 
to reifLidhhe ftction nf n Htoriny sea. The Lmmciuc beds af iioiciia-tj c eail nf 
CkitwoteTp wliEch went ci]|iabte of idlbnlin^ etuUcs of itilL K^lt^vr dimcndotld, 
wm buLiglit by gnTenicfient tW the fuin of lO,iXl€b* and weto opened on the 
fth of An^ust, aadjer the supefhitEndeiiL'o oT AVliLdtKyi five dny» 

nRcr the £rit Etanc wna depoiuted in ihv Soundj. and un iJlV 31 ^ L iMarch, 19^ 13p 
the hrcakwnlct mta ilm wen above the nofue of the jeo bJ: low water* Tha 
hreakwetor cojiaubi of a cenUal part of 1 yards m looglh^ and of tWu win A 
enob of 33[> yards^ forming, with tlm middle purtiiia, ongl^ of 15fi°p the luiguW 
poinU biHng mEued towards the ocean. Tlie trxuisvcise leetion is of iLc Ibrni 
of a. trapcaaidp wlicne huiv on aJi averwet extendi to ?jLi£rtiL 2nu f^et; Iti brendih 
at bjp 43 fect I and ibi avimge depth about 56 fret. The lilo of the *|£tto 
facing ihc sea ia L ill 7 ? tliai of the tlope facing the harbour 1 m 6. Tne 
arcro^ depth 'uf wator is 3<[i feel at Low water rprlog tldclp and the breakwater 
la cairred abnut 23 feet lligherp wbieli lOtBe wliW rXCCedt the greatest rfso of ihe 
tide. Th e i^'hde lenglb U now completeih end on the mrfbee llie blocks 

ore fartnedi intn n convenient paib finm eod to cud i hut kl la dccidLii to build 
or eiieaae the upper part in aoUil mibsotiiry, -CDiunscudrig ol lew water mark, 
and to erect A li^utbourtc near tike eentre. Th« quantity of liFncbtoiie ri^qulred 
fur iti erptmCntClwn, WOi etlimated by Slvasnu Rennie and Wbidbej at aboui 
2,000,003 bkcu^ and the probable expeusB L p 17 LjQQOJL 

O^REIVING- The ail of prEpoziug ole or bHr- The ointertall Commonly 
used far tlus jpuipotK^ Arc malted botlf^y aai3 hop#- The mgredienla sottc ai 
the boais of all ole and heerp imlp indWk are the only oum permitted by Inw; 
but taoeS. jHiibUc b^awE15^, Lu additioDp make use of a variety of otlirr arliclBi. 
to improve the a|™arunce of ihv beef^ vr to imlt the tasm of their eustomcn. 
Each brewer b4^ his own recipefi for ibeae purposed, which hc -eadeavours |u 
keep aecrat; but mimy of tike fubitoncei » erorfuytd are known to ha of a 
very noxiou:f nature. Tbe hiiewiag of beer of all ktuds Ei conducted by the 
ioroe general pTOccM; llic pHnciptI variidoni III it dewud upon thv t^V iuh»1i 
which [he cperndim la earned Dili We shall ttmtefore first give anoullbic oftlie 
proevta as adnptt'd to ]>riTal£ thnuHeSp Bind oAenrardi: a dcseltpbotk of the 
manner lu whjch the aperafioa ii eotiductcii In pubUc browedea on a liig« 
acalo. The im-thud UiEudy follow^ in brewing un a smill hcuIo Ii as fiiUows: 
The molt cainscly gfmindp cr rather cmakecl, ia strewed ctvniy over the botlom 
of a broad Inb^ called tlia maab-tubp which ii fuittlihed with a wnodEn aplgr^l 
or cockf neat the bottom, over the kmcr cud of which if fitted a stroiaer of 
bojikct-irork tn krqi out i\\v grains. A muktllity of waLerp proniriioklrd to the 
qiian|ity of molt oJhI tha atreiigth intend cd for tho beer, U tlkClk boiled m a 
copper, and aHerwards allowed in coot dowm to about I7E>" Fobr.; this Is thru 
pnaml graduolly orvcr Ehe matt, which b atirred all the time with a sort of rake 
of a triingulBT fimiL Whm the whole uf tlie water has bccji poured ou the 
mallp the tub ii covered with matting or uekirig 40 retain the heal, and the 
malt ki ^tinned from time Lu time. When the Watvl hiui been twn hliutis on tlie 
malt, it will have diosolved the greatest poriton of the sBccluLrino matter ef Uie 
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ntun ~ tl^L^ oMs^ludc^i u fti wl twff wbich li dmwd off idid a tub bfnrath tile 
mTib-^ub, and wiotliEt pCTdnn of vatsr, IcH ihill Xht finl, odd uL About 1 SO** 
t'abr^t ia duturil ttv^r the moJc AlWr ihh bu vtood £br about Bll baiirf it ifl 
irkeiriie Sroim oH; and may ^ther be mii«i irilh the fumuT wqjti, (?r kept 
fepATutD It* form an inferior deflCTjtion of brer. A tbiid Tater u ■aruetjiu-m 
^iveUp which iliuuld be at Fulir. Whm thr whole tif the ■acchiuiue 

matt€T b extracted from the mtlti the remaiiHlEr h caUed gmint, aad i« iiKd 
The wurta are the□ muured to the Ef)|]porf and eidier boiled 
with UiO hti|ni, in the prupentioU of ]| Ib of hopfc to a buahel uT matt^ m (whioh 
ia a better way) ail iEifuaiou of hop^ pteelouklj prwptpd at & geulit bcal^ b 
fciidEii tu the worfiy and iha whnie is hniJed rapidly until the lo^uor as it 
ii calirdp that ia, the mueHagmoui pruia which were aaapended in the fj(|ua!rR 
lUldTendrird it turbid^ erparaiLr fruiTi itp app^ftrill^ liken quantity nf white vormi 
nrimmUtg thitttt|>h the hi^uoTi and if a ^aM portion of it he taken in A gleei^ 
tlie Ui|nnr quickly hrcomci cleiLTp and a thick ftriUmrht b prccipitaljed^ The 
liq^uor li tlieti iimircii tht0U|tU a coarae EtmincT (in Hparate the into 

■hallnw tiling plajcfdp if posaiblrp where there b a current ntf air, In order to cnot 
ftfl rapidlv an poteible; and whm it hai EUitiiO down tn abniit 60* Fahr+ It ie 
cnllrcted" into the fcTnicnttri^ (1111. and the yraaE (fint mixed With a ETuaU 
quandly of ward) b added to the Ui^uorp end well incoqHirAtfid With it by 
etirting it with a new birch bmoin ; tlse tun b then corerfd up with c1o(||r, iLtkd 
the twriperature of the TOam meintoined a tilde nbol^e 6^+ Ici a aliort time 
feTinontmtioii eomnieiiceap fonnitig K white bred on t]ie ilirfacfi nf the wurta, 
and a lam poTtion of carbonic arid gai b rvuivcdp errompanird by a Utobg 
Tinoua odour. As M«n U the head bcghlf to lall, the beer ie reifwvcsL into 
caekip with the bung* left out for the eicape of ^ yearf^ which enmn over In 
cEmatdcrahle qiiantitpex ^ the cadke bidug Tepleniihrd at interralfl En compmiiate 
for the pefTtton oF beer whbh b camed otcT with the lOMtj and when tin; 
yemt ceaaee to ronie OYrtp the caika line fint lighlly, and aTtcrwaida lecuialy^ 
bunged tip for future cunHumpdoli. 

We ahidl now proceed to deacribe the protrti U llfmdly condnelcd in a. 
iFfewthg citahlubment on a moderately loige acale. The first i^ntdein b tha 
proper griridingi Or rultii^ir enubmg nf the inaltp tUll b fOLttlclImE^s performed 
between mlll>4tcinear in the miLliner la whkfa com b grouodH only lhe Uoiiee 
arc ici mdier farther amnd^i hut nf ble yeara it haa beenme bfore Hnnincin 
to croih the niuU between two cylinden. 'nin maU b ihcO etdEered tn lie lEimn 
tnne La a bin nr cant Tnomp In luellnw; ai it b called Grbt thiia eKbaitd to tba 
flb it b oaid miulrea leaa iMahing, and die etren^h of the malt (i tunrepErw 
feedy obtained. MaihEng-lu the larw way \m uauahy peiformfd iq a circidar 
woodrn or oast iron vefiieh caLbd the ma^b tun, and fiiruished with a fulsn 
buttoni prftmrfcd with holes. Between the retd aod falj* boltom, a-hJeh He 
qeaerally n fow inclLM amnder. arc two Ilde openings p to ODe b fjrtd a p™ 
for cosiTcyillg hot water into llic tnnp and Kn llw other a prpe and cock for dii- 
charpinf the baili>r mtn anotlie^rawJ. The moahin^ b fH^r&rmcd by tnarhmery 
anvfflited for tlaai pnrpMe- Tliei* mflchbea arr vmauely cohJtrurted^ th* 
follawiag b one of tlu^ mmt approved de«crintioin. Iq ibn centre of the tUIa b 
n veiticat aJILl^ which b turned round 1^ wheet-wotk at the top. ([, 1 ^ 

uda W m bnvcllcii wheel, which turns a hm^ntat m* tltcadiug Itotu the centra 
to the cinru tiifcfcnoc nf the ttn^ haa four wheel* npan nver which 

pu four endl™ ehnineR which alK» pMi muTid wheeli em a hDruontal axb 
near diB bottom nf the tim. Fpon the cndle* chauix ate 6jfcd iron rakej 
winch, as lhe whcck revolrej hrmg^ Up the malt foom ihc hotium of the tun to 



on the rerticaJ shufti On the hip of tld* frame b a besrina, to itmtiort ibn 
onljcr eJLttTmltV of a hortiontil mif^ nn the fouEr rnd of which ihjdl ■■ 
bevellril whec!^ which worli ni aiiutheT bevelled wheel wi the rertical ihnft 
Tlir horiaoctal ilialt, hy meap* ^ onotlier bevefled w|«el . . 

extramityr givci mntioii to an cmilieM ktcw, mpported by a carria|fi attach^ 
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to tie TETtlMl «nA Hie HtdleM ■«ew ■rfiufi upm * HtiRof tfflb ^fsd 

tht curb of the IDMfii tun, chuim the m m h ilig appgntw slowW » pwrunil 
of the tan. After mniUnff, the tun » Miiertlly 
th* etesae of ond thir whale nomiktnf imEimcbcd. antd the msDluhle parti 
iom Te nquer. irL™ Ute wort U 
-.Llt y phkced beneath the maih tun, and enllEd ihe undeihaet Tn 
cnUrelr tae Bacebirine matter fcmi the malt, a leenuC atat ^elli^ “l 
UMubi4 V taken, end tJte whale eiliKt » leeeirad into the underlet, 
thence eonyeyed tu the copper. I <K bentuig tilt water aJid boiLng the wot^ 



^□U«iuucn% in tbo water or wort ontanned tberdn Bjr t!« ^trivunw 
the itLiimwhich rUea fifoia the copper mMl bubble Up tbrough tbc ^d in the 
pin, Jinii epceddr heat iu Tbc of thu plan are, that 

G»r copper w emptied, a ftenh supply oF bquor am Ik let m to corcr 
in or^ to preveM the inteoae hetti nF tlie fire from injunng tte hotton* rf 
the topper, while ibe aiieeemi^a ttuida are hcnt^ by one file. ^ 

prori A with two man boK fitted with hde wbick lerew ti ght dow n. One of 
Shese hi Eor ihn purpoH of admitting a mnu to dean the topper, y id by the 
Ollier tbfl hop* are inlroihKied; the genenJ pioportum ■■ I * Ibt oF^blipi ta a 
bunhel uF uwt. After the firtt boiltaK wjth hops tlw hquiiT la let and the 
wilt ii cinTctcd inlo the jack or h^acb, rcrniihed gel welly With n lim 
iluor fidi of hoUa, an W to drdn the wort from the pwn Ih™ *** “V 

hnp-bmtk am filled by tatll into tubi which »Kjtawri Itll by a tacUe trarlic^ 
the anirine, ond aeain boileil in tbr copper with tlje mcutiil and llilrd wih^ 
From SI^ bop-baeftbe worti art tiejtt courcyed to the enda^ 
coMMt of ee^^ Hoof* nr ilages, emeted W the uMl^ end e-JP™* 
which the pctoipe. affmd. llwT are anrioumM W sluiliow Icdg^ ^ 

wurta are pmuped ™ to these to he depth of a few hicliei, and by ^ aid of n 
mircnt of nir onerntiug upon a veiy ratended pirfecc, l^y are in tha coUt» oF 
.even or debt bmui cooled down to about 60-, whicli I* lie nrerase tampCMtart 
for aettin^ work. Tbcie MC Krcrnl inconTenience* attauiling thia melhod rf 
cooline: “a amiiderable bm arises from eraponition; tha process i* lardy and 
uuccttaiti, depcmlittg greatly upon tha tempemuire of the ntnieaphero; ™ 
itoictiDii of mcL extenstre and bfry buildings at a^ocesswj add* ain^i.T^ 
to the expense of the To ohrialo these erfls, inany peiwmi 1^ ^ 

T p«P^ to cool the worts by caiuiug them to flow thioi^fi ibin metal tapes SU^ 
romiied by cold water, and mimy arrangement* For the porpW bnro ^en 
pstanled.'^l'lui foUowjng one is the mTcUllon nf Mr. Bundy, f 
mib cold water, in which is frsed a aeries of tne^ 

certain quantity of wort per hour, accortilllfi to ^ appat^ Tfrc 

W-ort maybe let to nm rilher direct ft™ the boiler into the hop-Wt, or^ 
eoureni^ce mny permit) be ladled into IJ after st^nmg 

wort then passe* from B through the mam conducting pipe L Into eencs of 
pmes, wid'ta^rertd out tbimigb the e«t D inl^lE gyle to^ ndjusting the 
Entity by mwnitig the ooek mote or Iesb, by which means the beat cf the 
3^ Jay ElS be rigulaicd. « that it may run of the proper 
to™ Mediately fermented. Tl.e other VM«I H rt a lougdudroal Kdi^ of 
ft ■imitar veiail and alvpBn.tua u A, ftfid cs^cC^ucntJ^r ex^bitt ft 

of aU tlifl Mriffap of pk^ tbelr fplral widding onA wtMfttidlL hoW It, 
dfftwina tii£ W«rl nlT ftt D, W before mentiotini. that wls weK k?pt 
thfr w&rt would fkyw Odt of the fimt ienm ui oipw eunUtnisl ifi the A, 

iniB pipe Ft »nA there ftsccodlng tu in n wcmlil dc^nd Mid 
trihuted tlirough the recond wnet (if p[pefl at H, contwn^ ui Te«l H, which 
beiofl kept conilaJlUy fiHL-d with c^jld wntcTp craidcnjM ths Tipooi^ whiJit It 
mpidlT cjLfictiddd menhoui pfttiii^e ih^ 

tmToIiited aeiici flf plpcir tjll it in diftelwrfffd ftt the cficlL G, wbeTc It 
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pnipprlv reftigmted. in more Iluiti double lL( qnwidh in n. iirrti time thui 
urouM be delivered H D if tiie Tesael A ilone itctb uwi A eoaltuual iupdIv 
of cold water u IniiiMpeinablr, tvhich may be pumped into tie tub H by pEiimj 










Iwitom,, 
. won 
e »Tioc>t 
By ihes# 


eTofig the ibooi I, end deEwndtftg by means nf ibe tnuib K 
wbleb being left open, drire* tie water lb« bee been iiiEi^p vremi 
ui Uie pipe, to ^e epper part of the YBeel, Itutn wbeuee it floiva by tie sW 
1, bito tbe trunk ^ tliE TETOt A, winch If eimikr Ut that in H. By theie 
HLElIq* the which u dnvEii off Ht tho 

Hip of the tub A b mach hatter, juid^ con- 
scquFDlIy, hOfl depri-^d the wort puifiain^ 
pirtiUgh tho piprt of much men! h^al ihaja 
in wff of the aiii^le tub A hcuig llaciL 
When the tub A b Buffieioot hy JtfieJf fbr 
the purpoio fcqiurBd, Um pnld water H third 
of couiae tOi be pumwd mto the ehaot L. 

An appiiratiii for ftiE same puipcrse, lo- 

T¥nHd by Mfv Wheclerp or High M ycomlw^ 

Buclc^ ia re|frcBent^ in the iicCL>n.ip[ii3iylu|^ 
euL A fenoi of copper platen tinned ers 
first soidared together lenglbwite, nnd 
■HOihcr umOar leiien b.te coDnertod witlt 
the farmirrp by eoldorin^ their longitudlntal 
ed|yw togcihcF in wch tttMtiier m ta leare 
between them (exe^t nt the edgea) a ^aae 
of abnut B qnsrier of ao incht l3teY OLfo 
nf^erwimli convoluted into the tbrm ihqwn 
in the pieced bn a tub or 

cylEndHciI vnael; within the namnw and 
Coatlnnoua chonabcr tbm ramiDdt the wort 
IS nieda to flow froni b copper or rvicin-oiri 
whil* the water or other ruoTmg fluid rum 
In e Eanlrary direct I (hfV, hj whJch nminge* 
m*Tit the two flulda will nenriy PJCchetigE 

tliFir ijTujpCTiitur^ ^atcr becfligirig 

h eaten and the wori coaled, a repreimt* 
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the icirict pipe aniJ cock^ whicli liiinp on the wiiter from * cBtem aboi'e; it 
etiKin at liiB^ Lottpiri of |l|e vebscI^ ia tkB centra nf tht cnnTnlutc, Bncitii thcnco 
poBflin^ n$iLTid the ceils It abstirmcta. tlut heat from thg wort contAincEl in the tint 
chflmlwrip Biid pa^ei fc>fF m a heoied Btdle ftt the upper part of the pipe fij and 
dieacen4a inE,e the trough c. The wurrt ii received at Uie of whiich 

pipe hiLs on opening mto the Aimnw ccmvdluled cKajnber: ihe wort cirtulatiiig 
through all these coils arrives at the centre^ fimn whence it des^ds and pnsaM 
cMii by A pips / LD a cool ^tat£- At p tlicre ii a winatl curved pf^f tn allanr die 
air in the ^urt chiunhece lo eiCS^; At A is m pip« and cock for dlfichiu^g iht 
water in the Pib whenever needinL Wb are not Bwnre &f any brewing eitA- 
bluihiU'enCs hnvitip entire^ disponged with the raKilmg itag^f but. Eevgr^ eom^ 
bins with ihcni the plan of ccmliiig by water, by mrTTnindiiig the pipe wlLfch 
eniivcyi the worts to tJie fenuendng veaaek with snolher ptpe of a ftw njehea 
laxgor diazoBter, and mnintAiiiing a emrent of cold water tbrough tho same. 
From the cooten tlie worts pars to the lur^ femiejitinE' squ^j whmtlie yttm* 
ia adde<h where tho Uiat fBfmealfltion if eaiTEod on. When ^jejicdance of 
it begins to subside, the linuOT is conToyod hy a p^ to A series'of drcEdar or 
iqunte vata, miiged in dcniole rows in a IxErgc buOding^ enilEd tho rGrmcnting^ 
house. lo these vata (which ilte nJ] of on equal height) the hqiiar purges itae'lfp 
throwing Tip the yeaat in lorga quiLnliLtrs, whioK running over the lopa of tho 
vats, tasether wini a portion cf the beer, ig conveyed by drshif fonned batween 
every i&uble row of Vita, to cistems formed to receive it Ths beer which if 
thus ewried, over il replacel hy a freati qtlOJld^ from a amnH reSCtli'tur on a 
I tTal with the large frnndiiting square, and the Ifi^r Is nnAintaiued at the Eonm 
Ictd in oil the fermenting va±a by mcsiij of a hdll eoclu When the fermciitation 
in the vata hiW ceOBed, the beer ia in some eftoWuhincDta received into cialenu 
of wrought stnoBH hadt at nme depth IieEow tbc aurfaec^ m which the borr if 
left to mthowj in ethum it is pumped into humense thJa, the heatk of which 
are covered with aand to the deptli of A foot, to preserve them air^tisliL _ 
BBlC^ A kind of foctilioas stoncp miide of a lAtty Earth fanned intc n 
pBrAllelogroin olMiat 4 mcbca broud by S OT 9 tnchM in length, by a wwjdcu 
mould, and then baked or burnt eitfaer En a kOn nr a damp, to serve the purposB* 
nf budding. Bricks nppear (o have been nsEd for arehitectural noTpoiea at n 
TEiy remote period, aa wa leom from the Scripturrs that the TsttleHicb were 
employed lo make hrickf in !^?Tpt; and somo of ihe most durable of the Greek 
Ulta ifcmsm maoUmiMltA whicb navE como down to TUt m wholly, of m great 
part, cpnatmeted of (hia matErioL In lim they baks tbeji' bricks tn the 
sun ; UkE Komniu used tham mrude, only leovin^ thatn a long time in the air [ft 
diT, about four or fiva yeara. In tn^ern titnea, nrickmakine « no where carried 
to HtvAter perfretion roioJl in HoJEandi whsTO moal of the floora of the houses, 
and frwjuentiy the ttreeta, are paved with c:SCeljent and very dtirahle bricks. 
Iroam and fflOji Are in England caasidEred the best moteriais for bricka. TJiO 
former il o imtuml tniatiiro of Eand and clay, which may be conVErbed at cnee 
into brides! marl is n ntixture of JimEstane and clay tn v%riona propartlOUd. 
Thfl neighhUirbood of Lobddn Is Rruarkabh EMbtpted for tha making of brick% 
tike sod of th E whole surromidmg cmintiy bein^ clay at n cerLiun depth, gene- 
TiiUy below a bed of gravel, and the bottnin of the ThamrS yielding the sand 
which U tLEcd in this mAnu&CtUTE but gtaat pfOcUcAl CArekiffnesj seems to 
pervade tbo whole hurineos os condiietcd thena. The foUowutg la a descrlpLion 
of ^e pmcCBA AS it ii tuually cnnilucted around the mctropohi: The euitb ii 
dug wp in the autumn, and sttfrcrtd to tanuin in a_ heap until the nest spring* 
that it may he well penetralEd by the air^ Bud particularfy by die winter fiostisr 
which, by pnlvciiiing ths more tenofmoi partiaEi, greatly nsrista iho opcrnlioni 
of Fi ll rin g and tempering. In makiDH up tbii heap fot the peoBon, tbt loi] apA 
nshes, or sand, ato hiLd in Bltemoto layers or strata, each Efratuirt contcinsng 
such A thicknCAli at ihe sridness of the soil may admit orrBcpnre. In tEmperiog 
the earth, mucli judgment is Jtenuinod os to the qaanrity of sand to be thTuwn 
Into the moM, for too much rmoers the bricks beai^' and brittle,'md too Iltdo 
lenvAt tham linhlc to shrink and crack iiv ths burnings The Jiddition of ka- 
cohI aibm OH proctiBcd about London, not only mokcB it work easy, but lavei 

X i. 
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fail, u when ihs mlxliire ii ifti^tirdj htiLl«l ihf?e bHclkft are 

InuTti^ by ths fuel conldiEiiHl Ifi £]!■□■ islay. Whcti the tKrick-mnb'inR 

MUOn urir^et, tli^ beap {■ dn£ up, tilt etoily particlci fmnDTcd^ and 

cbc tMia pfoperiy leinpeE^ by i tborougb [i:ii:&rpu(rmti(ui Knd inlcnnixtan: of 
thfi wal|i lltE QjdditiHga of IS btqe' VAtC-t' 11 pauJbliei- IQ u to fofin A 

tough VIBCIDUI piflif. in tbil too mnch vatEr be usgiJ, ||ib piste 

Will biMWniH sluKMl w liiy and brittle la the inil of which it il composed- In 
ordC‘r efieetuBJly (tHidl Ir^gulariy to full the laain smd oaliOi, it li tiOW 

generally perfurinizd in n lort of t nill, nimcd a pug mill. Thfii oaoiiili of a 
urge tub or tqn^ fixed perpsudi'OilBrJy in Jbe ground, autd hating nn npright 
hir, fitted with tnivei^ ptneed ablique|yr "ibE npr^bl bar IM lutticd bj a bod- 
■ontal lever, to which a hone ia ottnebad, ind the soIE hEing put in nt lop, U, 
by the reyolutinn of thE kncyeji^ fhreod tbrougb 0 bole in Uio aido of the tub 
near tho bottom^ wbEuce It ii rEmovOfl io tliE mmild table, wbloh is placed oiidEf 
n moroblD flb^ nnd is strewed with dry aaad_ A gfrl fdls nut n hlmn Kimt- 
wbat larger tlinn Iba mauW will conEnin. 'Hie looubiiRr r^celvea this lump from 
the girii tonwi it Into bia mould lirevloUily dipped in diy lond, Wid with 4 flat 
smooth itieb Abuul a mebes long, kept for the pUTpooe m a pm of water, he 
itrtkea (df the orefplui of the soil; he then ttima (be brick out of the mould 
upon a Ibm board rather larger lllim the brick, npOh which It ii removed by a 
boy^ who pJoeea It on a light barrow of « particular conilrtictloh, which bciiff 
lofided with a cartom nUTllbtr of hrickiit they ora ipriiLkleU with la^ anS 
whedod to the hiuLka- The baokj for diytng arc Each wide Eonigb fur two 
briots to be placed edgowaya oerens, with a posean brlween the heads fur lliB 
adEtkLuiou nr the aJr, to fiioilitato the ctroulntSDn of whudi the bricki ani nsuolEy 
laid in an on^or direction. The hacka ire luuidly carried e^bi Irticka blgb; 
the bottom hneka oi the cndH aro UKully old onea* In ibowety wsEnber Ibe 
bacltff mart be oncofiiUy cwerEd with wboot or lya straw, nnless ab&di or roo^ 
be built uver the hacks, oa is dnuo In loniE parts ol tbe cuLUUiy, but in Looden 
tbia its imprncti^blai from ibe eery great extent of the pounds^ In dnt: 
WcOiber ibe bridti wQl he readylnr biming in a few days^ in doing whiEb they 
are reBet mare open thjUl tX and m SUE Of eight doyt more they will be 
randy for bumbig. In tha Ticlniiy of London bricka are connuntdly huttneil in 
dampo. In bufiding the clAfn|4, ^e bricks are laid after the mountT of arcliea 
in the kalni, wllb a ncani^' batwEciL ovciy two bricks for tbe fitre tei. pb].y 
tbraagb. Tbj flor Is aboui the width of H brkk, carried atrmVbt up on both 
sidei for abemt three feet f It il then nearly filled with dry hanus or wnoj nn 
which is laid a covering of len ccjJ and diulera (or, U thfiy ore termed ■ 

the opcb is then overfipamied, and lajna of breexe are Itiei^ tfvet Ibg olamiw 
ai wall BJ between the rwwi of bneka- Wlien liiE clomp ii about rix 
wide, onntlicr flue Ii mode In cVciy' respect limilBT tc the flnL Tliiawr^w 
at erciy dlilnnco of ^ feel ihrmighnut ibe clomp, whb^, when cumplc^ is 
aLiTtUimdiyd WJtb old bricks, if ibETo be any m tlie grotmij [f ^||| 

(jf the drieit of the unbaked onci reserved for the irnTpoae; ota the top of all n 
thick layer of hrcc/c 11 lauL The mftd a then kinflM^ vbich teU me to jbe 
coals cannimed^ which wUl bf in about twenty or tJiiitf dava 

if the wefithej be iderabk the brinks m concluded to be luficicreLlc hiim<^ 
Tn prevent the fire burning ton funoualy, the mouil^ of the flue# m itonneH 
with old bdck% and the EtiUrido of the whole damp pUttFred with dav - rtnil 
UTiy ptt^MiUrfy exposed tfl tiejdn, ic. mk bia. ,„S£* " f 

neiU into finwiH i^Ul m fi«t lufh, »nd af ^ . ' 

moved about wilb caae. Ihia la the mndr of immufieturEnp the ^ 

dneriptiona €jf bricks; but the auperior tort, tinned afur^rJ Biahwj 
arc tempered with greofor tOFC and altentiom For thii mirimm 
IKCU u bttiU Stmut fDitr feet I™ tta u tweW 

■t bottom, mtli a hdne wbeel plncrf m lit eente, ftiim T,l,jel, , h-,„ ' 
to the oauide fof the hone to tnni it by. Tite MrtJi ij ili,^ Tai»Sr? 

Irith the top nr the re™, ond Ihnn. O pUtfom, l„ 3,, wTLjt'‘ 
Contiguoiu to the reee« o wdl ie rntmtd fur ■implyiiu, tic 
irhieh it robni by O pamp workita by.lie A iuimv 
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the interior of tRa reccu^ thick let with long iron IttUl, flnd well W 

duhlied to ihD h&km cf llm wheel to wHch the lioiw b kanicM*! Tte ull 
prepend in tha hEap In the UflUflJ maaiict ii Lronght in beitOWBi end diatfiblLLEiiw 
Teguletly rooinl ih* recea^ *ntl n ((littiitity of chalk u addcdj nJiii A cer^in 
portion ol water; aud ihe horae being act in morion^ diaei thf harrew^ wliieh 
forcce its waj inLo Ellfi iodlt ndrojU the whEet into it, Add sy tearing and iejs*:- 
ntllne the partlclea^ not onl^ luLiiei die LogradlcnU, hut aho 

for itooica and other he*iry mettefa to fall to die botlDiiir Fresh *"hji llEp and 
watcr^ HSnCinuE Id be addad until the rec™ ii fulL On one aide of the reefisa^ 
and *a near It M poaribie, seTeral hoUow v\u3.rs pita aM prepiwed abotit 19 
inchefl ot ^ feeb deop. The jod, redodod to a kind of liquid paste, W duchargHd 
ffdia the recess by a slciee, and conroy-cd by wooden tiuUJ»h4 Ed dus pit, in 
thesB bitt the flnid soil dlfEUses iBclf, ittdmg of an eqo^ ducknEas, and rctnain* 
Eiiitil wanted for ute, the superilaouj moiaturc bauig dralnBii or eTapOTEitpd away 
by exposure to the atmosphereH The remainder of the prnceaa la the «jpe ea 
fur the common atfft of bricks. In the comitry. fadckf arc ri#ayi ^rned m 
kllnL whereby much waste ii prevented, lesa Mtfl ia cunsuniM, end iho hncjtl 
are mare cspcditioudy humiiiL A kiln is ujuaiHy 13 feet long by 10 fiict G mch^ 
Wids, DlKnit 12 feci in height, -nil will bum 20.000 trickj « dme.^^ woUa 
aro about 14 inchoS aquare, end Incline inwardj towpmda ihe top* The briirka 
XK set on Oat orchest^Ting holes left hetween them rrttfmhUiig Inlto w^rt. 
The brick* berog set in iba kiK and covert with pwcfti of hmkan hneki or 
dies, mme wand ^ put in and kindled to dry them groduBlly; tba is oontmued 
till the brick* arc pettj' dry, whJeh ia knuwn by th« amnke tnmitig ^m a 
darkish tu a trsnspareut coIcfut. The burning ihtfU takes piaM, and U eflectftl 
by putting in brtah-wood, llirae, i hutliefnrB thwft are put 

ill ^ motilh-^ of lha kiln we slopped! whirtii™* cf hricfc cidJcd pilisl 

ocjC upon another, and cJosEii ov« with wal brt.i ITiis abjoio- ]j cameii 

just h%h enough to leave room idBeient tn thrual in a fhg^ at a tunc ^ iht 
1 ^laSien miiiie up^ andc!xinlinued tiiJ the arches afisuma n whi^h ap^^«, 
and the fliunei appear through tho tt>p of the kihi, upon wluch the fire f* 
slackciied, flnd the tilii ewlsri hj degrees. This procesa is eontmui^ alLcrtiaUdy 
headug and Etackening, till thu bric^ htu ihoroughly burned, which Is 
in the BpnEti uf fa<rty-eiaht houre. Many attempt have ^en mnde of Iolu 
ysais to Auneirsede> by ihfi Old cif niachiiHffy+ a portisra of thn manual laboui 
nnw ■■mninywl in [Ld iHMu faetnii; of bric^ i mi JlltliDaGli (ntly tluJ mo«t rCCtnt 
(if the mAUinn invented fiir dllvpilTWH liave been fauna la BHVwet in prandaea, 
•everiil of ibomikn! worthy of bolice. Tim Miifraviiigon the fcUDif iu^ page ropi^ 
•ante MHssrt-avoiw and GiW« taickliwh^ mKbifl*. a a <l a is on npngSil 
&ainif, with cross bciinrt tt tap and bottom; frraretwo vistia] shafts, naming twn 
boHlontal anur wbeda li and f, the teeth of whirli Uke into oM HWttiEr; l^se 
are put in nurtian It the horse shaft / or any Other eMram^t poWrt N«x 
thn bottom of the abaft 6 is fiaed a horgo cost non eoLmf, bar™ ti^ doap 
mortinna: into each of these tha end of an ^ ^ I is fitted W1* n holt 
msdcE tiunugh them to Cinn n eontrt, aa in » binge j^t. To the other 
nf ^ of the aruu i i. firmly fiiril. h/arraW-lHaE*. a (Ml-iren mauld 
bo* L having three dMliom for three brirlti, IQ w^ work tbrea « 

IhUe hottomi, having tipright belts paasinj through h^ea m the toil, Bjr the 
reroInthHi of the shaft, thai* mnuhl boiea, with their armj, are lu^Hidy 
carried up and (ww iha nien i i *, which foTtn ™diir ci^m in 
and appev- « In the penpeeli«.hut are in ^ty mthned pt^a. 
the bw^ of the ihaft, ia a anuU bevelled wheel, which actanta a piniim filed 
on the ipindle of the dmn wheel « that passes ufliier the Boor of the nuwh^ 
on andlm atian tmssing romtd tha drum ai, and another rfac^ at the retrod 
th. bricks forwurf U. t^h ^ealmation « .a 
tJloy OK Blade, and deputed upon it. 0 » a crank w-luven by a 

iodnt to the ftanung, aa ahnwn, at the upper end of whmh n ftsnd a toUw . by 
the rerohitliin of the wheel above the three cinmlar tan or camj r rr, attached 
to the wheel, luccemively aet upon the toiler, and depress Me ermk 
irsi ra if** the rod iihI weight and arterw*rd% ■* ** the cruik i* rihevta 
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mb, irliici inQuId ^ ; * i, » cmhilU., npct. whith they d^t Si i 

«ieceMicinT hf ^hkh ilit mpErfluoui water ii takan gff^ and : {. * !>« 

Mud, Into wtiob (ho moul^e. fsH, alir 

™»™uen« .bghlly CMtad wiiL ™.d pnm™ tn be™n,in7^J^&' 

I^C Wo^td »h«l , worked by d srnjBtei the ehjift = S 

the png mdl. At the In™ «dcf'thc.taft 0bfixed 




.□m jimw tnp ppnpncry ci Wnich bd&f funiNKitd 'dL 
Pile takE into titti teetk of n di^i!idar nrt^irfFirr Mjra 

lid IkjI nawi. tbe Jowcr nirfocE flf th« vtidi, oa 

np and dewn ii> a “Hicottftl, At; 

™h wmdnw; it i» tiLied bf eonnl 
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rmpdon of th« biieki. When tfaei, ,e, deJl^tad W ^ 

“ or (he nitMi dricrii, 
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the fmrpe dra-pi WaT the IeteJ of the cndl™ Itmp n j iIib latter then rf^eives 
tinfCtii imd ciimea tliEm off to tkolr d^slirtalkiLkn. At a u fixed s Rat. bc^ wirifih 
bCtfl u A f AQge to rrgulate the ihkknEHa uf tJiE Iltmtum of cLnj^ ttrVolTnig upcm 
lha iKtttam pkle n of the pug mOL Tht OfiirniLion of ilufi nuiehjne i* aa foUows r 
the daj" being worked in tJjif iirdmery manner the pug miUj It puaei 

not ot l3i0 rooiitlij (not ihown^ being cki the opposite sidoj) Irani thence under a 
flap wbitb partly regiilatjEa the qiutEltity OD Ibfl hottom pLllle, end next under 
the gauge, whicn detcnouiee it pretiaEly. A mould box binriii^ pejaed Of er the 
higluat inclined pljijse or riMT kfint Iblli on the stratiun of clay,, wd chops out 
difte brinis, flUing tbe mouldi therewith hy the fulwt bottanu liaing yp lb the 
dttprmiflni point feom iho preaeurc of the day iifruiiit them j the tnaidds, with 
tlu 3 hrtekj in them, then >^h'dr - otef the pelishuig plate (whith ij kapt wet hy 
WAter cnftataJltly drippinc upon It from a tuh)i thence ihfl mmtlda pa^t on 
to tilt! frtime Xj when the weight f etrikica egfitmt the protruded b^ta of IM 
fsihtm hotcamsp Euid pujhK oul the bricks upon Ihe hoarui on iha frunej tn? 
frame then deseendj two or tbre-t inchcj thaar wctght_, and dolivera the boar^ 
upon the endlEfls Btmpi which, hehig conBtinlly in motion, tArriai ihe nneki 
away to be d^sited on the hacka. The ffiotild box hemg d!B£hjEr|ed u than 
cwTied upon its roller up the drat rtwsr jt, drops into tho water^ theuca nMa agam* 
falla upon the cushion, nalt mtu the pan d bol, whauco aaecuding aguin, the 
higbext indined pinmo bcLItg duly pcparcih it falls again Upon the hoUom pto 
of lha png mi!!, and chops out EtrEc more brlctB, dtvring which penod each 
mould box hui operated in b tiunlflr manner- 

We ihiill now pracced lo deacribo the hriek-UlBking mochinaFy inrtnted hy 
Mr, Leediv, and erected hj him for the Patent Brick Codtpany; it il rspBaelited 
in the acCCllipanymg ligure. a is lha mdh horijcoutal ahalt in diract -cCinmu- 
mcatiou with lha Hteero engine or irther first moTcr; fri* R happef-formed eesie], 
technicaljy ti^rmEd the pug miH, in wbicli the tky and other mating are temr 
prt^ ami miXKl up: it ia &Jf ihia pnrptM* fuiniBlied with orOM ircn 
hladea of i4«l; part of iheio are firmly fixed to thfl vertical jimik e, end 

tha reRiainder hailed to the EidL-a of the pi^ mdl, end they aro K> airaiigi^ 
that those fixed to the shaA tUt in BB they lEvolve between lha others. The 
clay fi delivered luto the hupper or pug mill by an eniilEM cham of bnaketj (m 
the aame maxinar ua hajlmit W Taiaed in the Thames] J it il then cut up lUld 
tempered hy tha knim and hiaiB in iht pug mfll, and gradually dfacEodmg, it fausi 
or rather i forced by the superincumbept pieHurc up«i tho detuiUr inclined 
plane which conaista of b alogle thread at spiraJ turn of o very large screw, 
occupying the whole inUmal &paco of ihc Lower cylLudricai end of the mlu 
when; lYu exhibitiMi m section. Thii icrew or idmikic inclined pteuc u fixed tn 
the central shiift pasEing loogitudijiaBy tha hoUDV ahafl^ nnd a slow revoraed 
motion ia mten ta it^ hv tneana of an hitcimcdiate wheel acting upon ymions m 
the upper part of the fewne. Use blades on the huhenr ahalh revorvB m ihc 
puf mid at thfl rate of fifteen tunia m a mmnte, grinding and dividiog the 
Dulerisla much more compirtrly than in the ordinary of hnckjuiaking. In 
this allcnujited stale thfi maleruds ate forced upon the Glimlar incimed plane of 
the KTew» and ai this alowW revolTca in a eontrary dirMtinti at the rate of five 
tumH in a nuuuteK 11 takaa hoM of the clay (hy x peculiar adaptation not eaaily 
deacribed}, wid forew it out of the mill, in a very compMt state, into a rtcEu^ 
tack below" of thisi ona dde b nlways in immediato contact with the moulda, 
ud thwe tio sides which me at right anglra to the funner ^ arc dnsed by 
irou cheeky belwead which the lever or fordfig flap « acta by pressu:re, and, 
fiUJDP cluicly, prBrenU the eatape of the day, lO that It can ouljf^ pm ^ lha 
moulda- Th™ moidds are placed round the periphenr of n encukr mine e 
mode of fliii iltin rings, fixed upon bam OF ipokea, and laming U|Wn a fixed 
ahiit Tliere arc twenty-five af these mcolding boxes in ona circle j bnt m too 
fmma c may he of any breadth, it miiy contain twice tweisly-fim or thrim 
twen^-five on the enrarnfftrenee of the cylinder, provided that the u 

canahlis of aflbidEng jmfileienl power or forco to cut or widd so tnany bncki at 
each tevciuiion. Eaeh mauldmg box ii ftimbhcd with a foJac or movabk 
bottem to wbiih mdx ore aEtached, far the pirtpo« of pnxhiag out the hnck 
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when Mid bic^ tb« bottem lo il, lo rtems . &#iJb 

pumab ^ UlD ^y, 'Dib m«nnEr in which tbew opcretiDiii en, perihniunl k 

»ng*^niu The Budj of «hST the monlfcb^^ 

w tant at I^t w£]e^ and on wcentnc pece/ii sg tirwl, that a* the moordB 
rerulee, and at the motnetit that the niiSca U 

ekv^hkh'k^l^^' ^ tettom, Eiid*^ ft^the 

^}, wlm:h n ^ urged mi V tL cucutoT mclhiDd plane dt and to KudEt iba 
hriL-Jk «hd and ccn.p«t, a poweifid b appW to ,h^ by™"™ J 



tbff fljlp fg4tMd‘ Hf to wilkb B kHKk-CTJml khA f„ru,m-mA iZ p 

Mn«j!i4 uf a r«l BHuehed toa^.tog^^ ^ 

dj-ildy they art ifcu. fiU«|, an> ™ 

•cfM'ePp »hirh lrrr)a and amoathi tfacir Bcirt™ nad^ii mSt “f I 

of The bHcka, nuw 

mmtld., pa,a5™n^^ r«*|„bbo, w’h^Li^ih. ^ 

..nd.e the apanitiop uf a cylindrical ™Ucr7;idi 
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carried fofw»«l ib« li-a- ^'^^^T“hT«r«lui™. of thE t»o 

,Im»» «*«Io olo^tiob Pf ibe mpeUp.c,pnd 

up|KT part nl to® ^ i .i±t,-„CTh tIiMP ™wi i*rre ki a ganml 

iJ^r fU - ^clipo.of ,^b™”m^r«tkpbTe ihp 

idPP of thr cDMina^ of lltHi^fort attempt 

gearing by which tha «eT^l pn . ■ ^ (which male* 21 reTolutiom 

to dmeribo it ™ follows; j h«vUcil whad wbiih dri»«s n becclli-tl pinion on 
pcx minute,) ll \ " n«rU' aL lll& top of thti a spur wb-eeV ii HmJ, 

*11 upciiht *pfl {wot thp n ^r™- end of tho hollow shnft f, 

whkh worV* into ».P^«' Upon tho upper rad of this 

which ciwnei the btuTcam U P ^ mtcrthudiiil* pinlnn 

upright inierinLliiHE phunn *ct< upon wtoiher pinion 

^ the cimnUrJneW ^ ’.ri™ *ouC 

^nbdahiifu ei™ the form 

flap forcof connerfori to f _ ^ Leahy prnposang to dry hnefc* 

a Jl™ comprieino "K^ling ^ 'f f ” 

rithBi by flnci or V ftennlt mi , _5/whi<h mfttOi it G piflKmilol ‘*'“1 

vaiill.iraiB*nd J[idi,mra«i rithcr in iXa nr cliulU^ 

this tfidu Tn.lt be TGndfircui dij , method, and ihi procc^ mS^y ^ 

in a much ihotter tune mltnnwr K diyine hy llnea he TciomJ to, 

carried on in ata^and .hd™ mnat^pc^ 

a drying o^lhr«! Bow &««*il «it^r of hric^ 

Tidcdn ATuuiid and Bmaa hs p lifted air W tob^ ronveyeA 

...COetlrnn orcUlbcjfo^ong^-J^^ thrntlgh *ait i«n 

n.,w to dceeribe, “ t^d^eumelaice of the p«iral« (who » 

ceatfill opemlion i—pt™^Jf Martrt Baoen. in Linfplnohirc.) bail^ 
a W tllB and bticlt njanu^tortt si ^ 

p.3erin-ly rppiied fo*tnr« of SlM* 

acquired hy long ^ro^m JiS^n of aenaKite or dctochcii niDolda of n pw- 
mechanism cooailt m tbo opphea _ conaecutiyely brooght 

ijcuUr cooitmetinn m o pW » eont^t rpotwiona 

mlO«tion. in the monidcd; and m ffeU of 

U). the fresh bricks, donog the |n^ nl ui«r ^ ^ ^ tho 

■a^td, « ctud. satmated with 

mooldo, repraeent* a front deia w". 

water. 1“ of W macU^ A ocrtinal ahiA 

Jfo, 2 in end eley onon irf ^ t by any adequate fon:* actuig 

made to T*«>" iMl w iron blad« d dJi^^ 

upao the heyeUed beine <i=‘ "5 

atoched to tha naerV »> ftic edg« of two 

them ^ -r tha cylinder. ^ wfch 

/‘ri-W.srssi 

ml ,™l 4 s rl-i ctamli." Jj • 

„ity of iL png mtlL T^^tea i^otcrwla ilita equal 

vertical hUde or kntfo, W^oh »epe^ ™ ^ ^ „ 

rtipplied to the the periphety of two polygoSol dram* 

I t® 12. To ont iact nr Mn of Um drcEma lufc 
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ait^cHed two tcfoUiEEl wbccli^ ^eUlOg kito noch otbcir id U to lUVcdtb tB. Opporitj* 
dlxocLioui wLtiii moEion li cdnin^unkated to one ol' Uitm-. Thue wheels ly'mg 
Ml iJie \»4Lk df Jij. 1 caimot 1*5 ^MII, bm ope of tiiEOl ll ibfiwn at i' iq IL 
Tlio mncitiliCj iHcr boiug^ filled witk ibi! pLutio QiaEcriab 5io pu^ed out fitiui tiiair 



1 . 


hymwi of pktoDff at m bi, eaiHy firtbg iho re«M€m, and alidkj iipon 
pamiel rckb fiicd to the rims of fach dmni. To eiwb pbton a otladud, bv 
0 ilim rod, a ettw litad, iLlding opon tke potaUil rod% tmd kaTing tl eudi and 
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™eU wh«ls which by ib. 

cams trt BGiitMt with a wheel ^ pLced ecctntrKaUjj 




theBiiteni. waih#nieal<l« wWch tir epon thnn d« A™ 

“Il&r baring thi* l»tt*r pcoccw ftt twpUH IflouM rtWIW Imv# |«5«J 
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the cQRiis of llirc ccfienttic wheel and tha pLitua vOL dcacetiJili£ when 
ihe pl*iCct ih* emptiiHi mmild in ita farmirr aitLEOlian, tu be filttfJ agmtl 

fruen the helper lu It p&Hjaee under IL Bttweeo (Utcb ul'the rtctnnnuHflr niQuId 
boxe^ ere iurmed a «rin of Witdee-lbaped termed hy tno pnlenlcea 

hcdlnw lectnni^"' into each of vhiep ii placed a red-hot iioa^. the object of whSell 
ii to oxpd the EuperdDauii mnietiire iiom the newty^fc^nned btLo^^ See. in order 
th4Ll; t>io mautifeclLiTie may be rondLieted in the winter woU ei the lUmuLcr. 
Theie iroiw are healed tn lbs kDn Jlrefc The bies uf die polygonal dimna 
trvolte !□ plnmmer-blDckiij iqpported upon o etxoiig f; but u the poly- 

gimaJ dmmA rerelve ia clriH cantaEt, the plomuii^r-bloch^ are fi^e to ntbde La 
pDovea in die framL-j aud ihe whceli arc hefl in eonUict by the petian of Mron^ 
hfllkal Eprinj^ 4 whkb p«ll a^in^t the plammar-hlockjp the othEr end of the 
■pringft fiEmttii^ H^aiojE o re^^iundne 9crew4 In the middle and UU detneothp 
tbe i^risconlai fnimc «, b fixed m knife ■ ^luppurted ilk Iti place by a spiiA 
•prEng:), whieb ■aparatee th# whole or a pordon of the Jupertiuoni miLteriala 
frank each mould, dj the latter poBan nrer tbo edgd of the fortner, Ab Home 
t-rdiliidimcy of materml iDay adll be lel^ after ibe c^mdon of the jtnife Op 
Lhe exposed Hurface of Ihiz monldji in motkm nmlct^oet a Hindlar tmalmeot 
htsm IWo other knivet n tr, hxed to the foiindiiion plate u of the moehinr. K 
trough or eiitem ^ k CdUlaining water, ii pinoed under each of the dmmB^ the 
low»[ Bides nf which cumc in conUket with a i^linder corered with strong 
cdone ciolb or other auLtable ahaarbenl jqhstance, wbiebt aaitreTolrtH, takes up 
ibfl Water and deliv^^tn^ it to the mnoldB, bbi befint! tnetitiiEnrd. TboH cylinder! 
are mounted on elontic hearingi^ and derive EJieib fivEiii pinioni on thoir 

aie^ actnalnl by the Inothed whedi on the druHW- In the c^tre of the foiin- 
daiion plate Lbeiti Ii n cavity, nr pic^ for tlie reception of the Buperfluoui clay m 
other materCali, which are removed at pleoauie- The png null hea a door Itl 14 
for the CnDTenience of dc&liing EE out when rcqninlii ind dm whale of the 
upper part of the mflchicie ii iUppoJicd by iturea coluinm * ^ ^ TliO polygonal 
drums aje driven by n set of wheeU lymg at E]ie back of -%h ], and tliewfurc 
in tliai %aiie shown by dotted circles. Ao. 1 ee n bond wbeet^ which drives tlio 
tr^i it ii aMxrd ta one uf tlie CntunmO^ and Hob a pinion 2 attached to it, that 
dnvei a larger wheel 9, runniiw hjcne on the abiiG: of one of the drums, TElls 
last propeU anolliwr lazgt whrcr4. Hard iwi ihc iIibA of the other dmmt geaHlig 
rqto each other; they art driven round togElher^ but in op^M^lte dunctionB. 
Since our drawings of tbii machinE Wrrt lakcn, Wc undmiand that the petentve 
hu made Hame improvement! in the arrangement af bli driving whecX which 
reader! the at!tiiKk of the pitta Very Btcidy and uniform- In caac of negUgcnce 
«5_ the part of the Im^, or other oilendanta of the machine, in ntrt rtmoving the 
hnnkfl or tiles after tlae mouldi containing them have poEaed the centre u? the 
eccentric wl^l, thay fall back into their former pmatian, nnd pais pcund tu the 
plaee nf deHrety, oi befortr without any damage whaLoVCr bring done m the 
machine. Uavilig explained the geneniJ amLtk|tnieut and opetatian of tbc 
machinep there rtineinB to be deaerilriHi the conekikketion of the detached maulda, 
/Jj.a rtprcacnta a Bide vfpw^ and u md idew,^ of one of thtar. The enda 
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of (benvonld Ifl, 1B, aiv tnide of wotMi, tdatetj at the fclgw with iirm^ and fattened 
on by Ktewir ■■ ™ iiiy. 3 . 'Hkc bcltnin I D i* *1^1 of wood^ hut Ctaed in 1 

itrnng frxmfl t|f caat imn, and at Ha two axlremitiei ere juinted to the endi Jg ] A 
in U tu open only a litlle wmy^ &kr allowing lhe bnek In K>;iar^ f^ly from it 
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upm intf-jrrfiTitins moat'il- Th^ ii ffluCitateJ by lining lh«^ Imtfri&r tft iba 
iDCiuld with doth, whicK alLEau^k cDtulanlly In A W^t a%ata^ adcniu air to pflsi 
through itB intFraticai whin Hje ehy U fiarew into the EIlOlild^ hp that whan tliH 
hriak ia AfLrttrird? forced qut^ the moivtnri! of liic nJqlJip bAtl the 4J|)i:iTfg of the 
cotiRned iiir< ddiTcn tba biii^k mtifomyy dealt withniiit the Bdlieaicm of amy 
gIat. It wiU he ch9erFir~d that the two enda 19 of tha tnimlLl liuVi? each A 
caTity; tlusc ea?it]M recefie the Elnara of the worknum whtn lie utki^ hoM 
of the mould, which ha afterwarda inrertB; dnawfn^ back the eaili IS at the 
inttont,. ftod pieeflin^ wflh hb ihuicli iifcti the strew heoda ^1 2^1 1 tha Other Gfldi 
of whldi are attached to a pSote 22 uoderaCAth the doth ihibkg of the hoLtiim^ 
Eu iho'am by dtiifi, tho hrjek tc be unmcdEetcly duwnga^fH]. Use* two 

udea of the hntk not included in the det&ched nicidd are formed by the pjLT- 
tifcioD between the mquJd boUfil and tlia hdlaw aKEore. The fortiie and diineii- 
of the dEtacked tnouldj Are vikHed iiceoir^ng to the nolHTe of the ardciet 
to he prodticcd thertfrom. For ada^ng tlio machine to make ttEra, of othw 
arbclrt of A greater Icngih tiian A bnck, two movable hlocki^ which usualliy lie 
biiiJfi the hopperj to contract Its lower diiiiEnaiobB^ are taken, onk In the 
mAking of drain tllei, and other (maclei hnyitig caritiei within dienit jointed 
hDrsEB or cord Art employed; the pLaJltd malter ia farced: aro^d them by tha 
octlcin of the machine in tbe aame manner as in forming a bnek, and the suh- 
eequenl operationa arc also the aailie^ eicEpt ithst in iht TCttlOvol or dflivery of 
mch tiles from ihcir moulds^ mitAble adaptaiiatia are thAde to prei^ent thcLt being 
preshed or (fteii touched hy the hand. Tlie mmeicd /’w, 5 exhibits another 
arffangement employed hy Mrr Nosh for making flat dl^ flooring talesp 
of any required brGAJjtlr and ibickuem. Tlifa Gilt cnTy represcnLi lha lo war 



port uf the machmcr the nppor being the inme u In the ^viuualy desirflKi] 
appmtni. To the bottom of the pug mill is fijced n fimnel-jhaped hoppirr 1J3, 
the materlala in whichp ifter being forced tfaroEigb A month 24, formed of the 
ret^inred ikApep are received npon btkordi and when cut to the proper lengthp 
ATE removed to ahcdi far drying. In order to cqualbe the mrikn? of tha cUy 
nilcr it hm conie out of the hopper, a roOer yd tnming jq bearings on a curred 
arm^ which it died Co A Lingo jobit, givit to the mntedal any preilUre thjU may 
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bi required^ by loadini^^ it ucofdin^Iy. TIjc riatWd litita 27^ 27 In the 

%iLre^ ejElubit Emndier fynnifl-sjSi^p^ hopper, for tbc purjiosH of miifci pfoci 
or lutwflj by TQKMH* id"« reiiLro core befwe^Ji vh[[:h jind tLe cjllndn^ 
emitiniiBtijan of the bD]a|wr| Cbfi mntenai ii fenred by the Aclimi of the pug mill, 
«»d pniduort a lube, whitrla, Bfttrr haTing made n eertain length of u cut oH; [he 
tube being tamed roUTliJ, tn t^udtt the iUBde smuoUl proTiuii^ly lo iti Twing 
rt-ttiOTt-d, The pelcntee blatca that tMi fnMliino may be qied with eithtr one or 
two horse power; that when used with one horse pow^f, ttu? produ-et ie elioDi 7tK^ 
jM bourp or^[Kf per d»y^ hi do wllich m^ulrre the servlcotf of two men nnd 
eight oc^ioniug an expense not exceeding two sbilUnga and aixpeiico 

|KT IUDD. With two bone power Otnplm'ed^ the pioductiim ia double^ or Id^ODO 
fier dAy^ but the quality of the hrJctjt^ "which the editor liaa seen, U equal En 
those which are tlitkaUj gnldiEd hy grinding tiie eurfiwra by hfiluL The saving 
of Labour in tlie prndnctiOFl ii about IWo shllllDgs per 1000; hut the quaJUy 
reiadering them Wnrth five ablllmga per ICKH> tuort in the injirketp the adiantaeo 
of ruHldng by the nunluJjep wheit: good bricks me requireif b ctjuid En scTuti 
Ehilliue? Urt lOOO. 

BRIDGE. A itructnru wLth one Dcr HlJ^re tirniETerse OpertureSp TftlSed for 
the cgnvcntcnte of passing a livtr, amzal, vidley, and fonord of vqriotix 
matEriekp aa rimWTp itonep iron, dre- It ii higbty probable that the first brulyM 
were Cornposed of Untola uf WOOtl stirtchiDg frtMn bonk to lunkp ar^ if this were 
irapmcEinible, realiias on pEerr or pmla fixed in iLo bed of the river j oud in 
Ctunfl many couiidetablc itructures oJ' ihia kind are atiTI to ha seen. Am 
exprricUH aterwed the d-rfrcla of tliete tHtly atLempti, improved modes of 
eoniinirtien nitumll? foElowedr In a strong currenf the fmqaont pwm or poata 
netmoiy for llur ■upport of Uutek Would* by ctQUtmelJtag the Water wajp IncnaAe 
It to A torrEiiti obitiructivo of imvig^of]^ and TPinOLLs to the pien them^JeSrea. 
In ctmatructing bridges over rapid river*, it would, tlietefora, be found Eisentkt 
to their itabdJty that tiie npefiiitga he tween iho ffujqKjrters sbould be aa wide u 
p«nble^ and tiVC^ faA-ilily given lo the fi-Jre JUiasage of tUo Water; end os tbit 
mulil only be eliected by arcbca or intsses^ there eon bo no duuht that Riem 
m^nbons were perfected before bridges beC^aniE comouin. The most ancient 
bn^ea which y know am the work of the Romami, util™ we except some 
of the stone hnd^ m Chma, with wboge antiquity we ore unscquulnUKl; some 
nf tiiESfi Mter are tomi;iJ nn erchex In the usual incmnerp tttd otiieri bitflt with 
■tolica from ^ ta lO feel in length, so cut ai aorii tn lomi the Kgineul uf an arch. 
The RLimoii brtdgrs generoHy e«wwted of a boriioatal rwul, auppwfcd on one 
er more semPtirrulm n^bw. Of the bridgea of HPtlquEty, that budl bv Trajim 
MTW Ibr Danube i» olhwed to have been tile most mAgnificent, It is iescriW 

twenty pEen of squofed Hone, ewh of tli™ 
riMUg 12D ftei above the foiuidationp^ 60 feet in withl^ wftb it whIft way bGtwceti 
even- two nf 1 / 0 fee^ which wna consequently the Eraan of tlic orclu SO that the 
Wbale length of the brEdge wu iiEariy I.flOOyaids. ft wom destroved by Adrian, 
kstit fibtjuLd afford a passage to the fanrhationa into the emptri, and SOEuc nf 
the Rf™ am Iltn to be i«ii near iIle town nf m HuriMonr, The nent 

wpik of tMi kind ia the Pont du Gmde. wMch setvm tlio 
” 1 tTardor^ aiul an aqueiluEt for suphUiug the 

^ple of Nispta wuh water, J bo hridgv, whkh CPhabts nf aix is 4U4 

feet Md suppurta a lerand aeries of eleven arrbeis -rhkh are emi- 

Imued beyond thE extrrmltiea of th■^ bridge, aiul form a jujiclEfin with tho ilnpv- 
nf the moimlam on eoeb side; ii ti ^ImmiL 4 m feet lung. f>f rr tJic«? ri a third 
■enea of thirty-five aicbcip mnuh ttnaUer than tlsune beluw, MO feet in Icn^iJk 
Hipportlng a cimal ira a kvd with two mnuntnliK olottg which the water k 
^leyrd to >wmee by » COUEinuad aqnoduvt- llili eitraonlmaTj edifice ij 
buifi with TEry lar|:v xhmrf, held together hy bon crai^ without ceuimt, and 
wtuoEns in e^cdkuit preMiratjon lu riie (irCKjnt day. The tibolfl hniEht is iQft 
fiel abnvn tbe lower river. We may nlsu briefly m^ice thr bridge uf Su Eipn# 
nrar LyouA, wliirh ia uf Romati nrigin. and u fiOO yaida m length: it is vetv 
crookeUi ajid btfuda ill levt^Tal places^ fumiing many imequAl auElem in th ^ 
fjunt whore tbr riirrr haj the alrUP^l cuTirnt The hi idups qvct the 
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YaJci] za Je Alcanlm^ aIhiu I; 25 lUilej fitim MwlriJf btiiEl lU ilia time oi“ Tri^efi^ 
k 20U r«t aboTe the water^ k HtQ in EfDgtllf ftful CDHUaLs of only sLi 

U^liiri. Near iEk old of BiioDdc^ in the department of llif Uppf^r Loiter is 
n otiipendnua bridge ef une ATchr itw liu|;»t with whicli we ore eequuriLted, The 
flpan af the orth is IS L feet i Its createst heigh t tro^n tbe le^tl of tiic wsLcr la the 
ilitrod^ @3 S intihe#; bjilI Sic breadth 15^ It la attrihutef], E« tll^f Kumatia 
TEje foltowing laa amongst the m<iit cfilebrated hrid^ of mcHlem date: Tha 
hrid^ dF ATigiaoni Dver the EhoiHp begim m 711, and liqi*ELt:tl lb 1188. It 
oDDHiated df cigliteon rurthes, ouil w^u abny11{>00 f»t in iength. Et vi^ destroythd 
by b violaot bmndfltinb of the Eilidne in 16DD ; mm^y ol itie ndnnua decayed 
archefl atiU Temaiu. The REaJto^ at Yeiilee, wbj begun in anil liiiiahed in 

J59Ep after df MicliacE Angelo Boborotti- Tt tunflista of a btdd Hat arclip 

nedriy ICKJ feet wide^ and only 33 ieet in height from the U?el of tite wntcr. The 
equeduct bridge of Aleantam, near LiabaSp begun in 1713p and tiniahisd in E732p 
cnbxifiti of thirty-hee arehcap of YonoUa Elimcbdob«i the einlitli ia the grand 
arch, wlikh ii 108 feet 5 mchtt in the apanp and 227 feat in iiekliL; tfie other 
arehca run from 3l feet lOibclies to 72 feet in witUhi the KaijJ length of the 
picFs and ardioi is 24Q4 fei^t The bridge of X which crosaei the Set 

hudt hetweob the i^eoia L7dS and I JdOp by M. Permnet. It h Icvdl on tJse topp 
arid dOUslaEJ of ELWif ^ual ambeSp 12^ fnt (Iln»iLali}j with a rlsn of ^2 fret 
{English)^ The ttrrrbei, whicli aire elliptic^ tat eompos^ of 1 1 area, oi' circle^ 
of diJfemDt dinmisieTa, The upper portion of the arch wofl foimed irith « circle 
of IbO feCt nodiujl, hat aAxt remosibg tba centreB^ hEcamE HattenEd to ar> an: 
of a circle uf 25P nudlujr the me of the emn^e in a krigth of 53 fot-L 
amonntzDg to do mnre than ^ inebas. The bridge of OrlEaus^ ocer the Lnire, 
hiull by Mr Hupeflitr between tlia yraii 1750^^ and ]7tKf. It cuioprian nibe oral 
oich nip dDsenEm from three centres which spring at V2 inchaa abore law waEer^ 
'till: arch a Ei>|:i feet sponi with a liie of 30 feet; Ll^c uthers Exadually 

deeiEoad in width os they oppruaeb the ahcrco- The whol^ length, qf the hridda 
Is ],l(j0 Teeth fhali bow prtFcced to nrrticE onnur uf the mnst remarkabte 
brui^ in our own counEt^v be^nning with lho#e of the greiteiit notlqulJy. llie 
CotliLc triangular bridge of Lmybnd, In LbeoTtubire, ii puppdicd to be iba 
most bUeiebt alnicturB lemoiiung cndie in thit connlTyp and for aing ulnr ily of 
conaEmctlnri aod boldness of design toay Tie widi any bridge in EuropCr Tt 
VUt ereettid obiaiit the year 860, and is funned by thiEo aemicireleSp whose hasea 
stand lu the rireuujfbrencee of a drcle, equidiatoiit fram each oilier, and uniting 
ai lop, Tbe a»cenl on either eldu of the oemidmiljkr orobes Is by steps pared 
With amaJl stoneg;, and ste^p that fijcl pourngert only ran go over the bridge. 
The bfnt brld^o over the Thiimef: at LouilnTi was of wood, and was buUt \n Ae 
reign of Elhcfred 11., between the yean 993 and 1016; in 1163 it wes repuiriEd, 
or ratber rehoilt of timber t and in 1176 the late ikme hridge wta Ih'guu undet 
Ifenty 11., and WOi tlniibed in the reign of John, JuD. I^OO'. Et had originally 
twenty small Locki cr HTcbei* Tile icll^ll ¥M 940 the height 4E anr| the 
irtear width betwn-o tho parapets -li i&et. In 1738 lltc bridge underwEnt a 
eery calenaiTE repatrp and two of the Centre atehcl Were thrown Into <ine. I'fiia 
]rLeri wete from i 5 to 35 feet tiiiekp with qncinnaaa slaTllngE pro[eeting nn eacli 
sidEfe io that when die tide was ihoiv the ■todifijfi tbB jm-irfeit watet way was 
mily old feet, acareely half tbe breadth of the rtver; and wtbCD the woU-r Was 
Eielow thEm, the watrt way beCamB reduced In 201 fecl« eauidng a mest datl- 
geroua Ml at low watrr. In 1823 furtljer rEpaim liaeing become nreesgaFy, and 
tliE olntructietLi wldcb the old bridge oppuPEnl lo thq navIgatkDll of the river 
beiroming the lubjeet of nmcb eumpkint, nn .\ct of Parliamtnt wm ohtunrd 
for the conutmetion of a new hridoE, cif w>ikb wa iliEdl presently ^ve n lull 
acEount. Hie longnt brii^ In LogLnd la that built by Bcrnaidy abbot itf 
Burton, occt the Trent, at Dnrton, m the twelfth c* ntun'- It is nil of squared 
frife-nonPi ia strong and lufty, and is IMS feet iu len^t’h, coniiisEing of thirty- 
four orclirs. One of tba toast Extranfdiuory bridges m Great BriCain im that 
ar^r tbe Toa^, io GlamOTHOtLshl re, called^ in Wobk, y ty built by 

William Edwards, ati nnedunitod mason uf the crriintry. *1 wo bridges wlitcb he 
had construL'ted at iLie tainc «[H)t bad foiled; ihe firwl, alter standing 2| ymrr 
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hurf teen tilled swaj hy * luddea and citrwrdineiy ri«e [>f theTaalj nrj^lled 
by JieaTy rwm Bfld COddderablt tHbatary sliEamii; tijc owtid Culed in mh- 
of the ponderoue wml ever the haundiEs forein- oat iLe tev jitoD«i 
before tbe parapet wai fintsllftL UndtraiayEd t? tba^ tUtiTortimeii. Edn-ards 
reaumeil the Kti mpl. Dad by meaca of eyliudrfciJ hoIiM thrweh UiB haiiochE*, 

“’f” "" fpm, them - and 

the Ihad hruJge, fttidi tie etrtnpteted m : 751, hu itood erer fliare. The nreseTil 
hndge CQIIIISU, pf a iioate rtcIi of 1 Jo feot spiia, imd 33 feet tueh, beui/a ,e*- 
nicDt of a einde of ua feet dinmeter. In eaLli hiuincti there are three evCndnt^ 
™etliBn THmiln^ Ihrangb frum nde to ade. The diameter of the JoVert u 9 
i"V ft tte pest e feet, «id of tie uppermat 3 feeL Tlie width nf tjie tridj™ 
“ . L.^* •b^™£tlicn It ioriMDbiHv, Jt u amde wideri at tie abufe 

menti, fiatti wbieh it eontnu^ towatda die centre by seven offeets, to that the 
nt^wny if 1 foot & mehe« vrider ii tie extreniilicf'ttijui In lie midJie 

over the 1 henns ^ WeslmtEiitEr. war CDOitntcled by Mr, LEihidyc. It ia 
■"u -J-* wide. Bjvd ninplJslS Ijf tbinren Inrue. ftid two amaU 

"tit « + f«t l«a ‘ 

Md le lie ottien it roe, on pro^Mively drtreatin^ 4 feet in eafh. eieeid tie 
wo -m^ orch^ wjnei ere 35 fe.t «eh Tiir ^ea mo aemieiJ, and 
apndu fionl j f«l -hore low mitt nmrkj Ittvipp g fe^ wattr wnv of 
0 feiL It ™ QM'tiEd to ihs pnhTlc in T rCa, and ficit 

999 fcec l^g ond 4.1 fwt S incli^ vfid^ jmd Euw 9 pUiptkjt] ardiiyi Thfi Cttltlra 

JT * on «tber ride^erfaaft gnidiiiJly low^ 

^ '"O Tett reftHctivoly^ JenTing & deftr i^ilcr wht 

"le™t^^n h-d "“*1 WloimfeT to I5J,H40f fluraeron. neat nnS 

deuret alone ^nd™ iave iincc been ereettui m yaiioa* paife of Great Britain 

i'*** *r mctltlon the Tree bridee, at Wiraton, 

m Swtihm, coDB^ng of n ,in*le nrcli rf IPS feet niai,. deumed hy Sir T 
Rohm»ah tl Min, five SlipiicaJ arcteji, of 7!i feet epnii^h; Inii tie 
oquedmt^ce on lie nvet Lone, coqsiftiuj; of fivo erehT^ 70 feet aUn 

mre tffdge, and CarlirJe 

^ ai Aberdeen^ d^rignod hy Mr. TcUbrd- aihd Mutb*-r 

QTtr lliB I>«, bjT aame ^cbdi-maika Bnt tbe mtmi Eniu»IficEnt fttnutore 
^ ™^try, ttiidf pouiUy, m Earu^, that bctwa the 

wS i-tw^ BloctWara and w3nfler brid^^^^ 

w^T^fe r (his part of lie riv^g^^* 

varii.ir;-,w- 1 °'“ r-Ntr ISOi, iot fhmi lie opporitioii mtle by 

JIIIIE jaou Ifiat ^ Act oT Pirlum^nt wm ohtdnwl, iDcarpamClnir i comiuriv 
fer lie Idea into effect ; end Mr, fUoflie^vmgrn apUXe^ 

1810. hs furnished two de*™, ^ ^ 0 “^ 

end iwdored to he pot in eiecution. This noHe^Wides iL a 

So^rtfHe. ^ “ '*'=“ ’''"Sht of 30 feel XiYB Meh Water 

S^t^£.» ^ a^d forming n water way of l[)!i|J feet. The icogti of the bridee 

feetTinc^*^”^""'’ ? IwtwcenC ,«nrpeta 43 

I!:J ^ “ aptwoKha Ui each end of tbe pier ere 70 feet 

tnde tirangbout, orepl jint itc enlnmce feam the Strend. and ire eairied 
over o ime* of a^ieirtiiUT brtcb erchH of 16 fwt spun eaei. The amnaaeb, 
tL^ 1.T (him-oinr of lie^b«, bDdd4 TXt 

^ f«t «W. ov« the Jfanmw-Wall road, and a .mall eiab.int 

SlM'l*fo!f ™ gTHdusi «e«lt of Qot CMWe 


^u- lenglh of the briEk ORhea in ttw Surrey appreach ia 

[litip Strand appivBch . 

itCDj^h ta hnd^ brtireeii ihc fibiitmeul;# . , . 


7ffi3 fc&t, 
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ToittJ kagtb of bdilgc find brick uchn . . nfj.g: 


uaruGEs. 





It fthfndd be meiltkincd bj a. pnxif of tbe eKcelieiil numacr La ffllltih thM 
nMt itnictuH has bepu rKKUtedt that on remoioa^ tbo ccntermf, the gnKLest 
4«4ilement did nol tfice&d in^ht wbLcIi id lifipiecedeDtlj imaJi m bi^Lh 


of focb gTidl Bpin. Wt i1ib]| now procrtd fo aoticc tlie New Limdim 
erected by ths prvUht Mr. John Bennfe, [his>£n lihd dnigtl «f tbo lot^ 
Mr. Reunie, lui filiirr, who died ■Ij.onJy brforr tbc work wu cutriinctitHl. 
Accoidin^ lii tbr oiigit]4l plim, ibr br w bndgv vu U> bwff 1i««a biaUt on tbd 
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i4(e of the uld unr, bul tKn ccrporjilkiii of L 4 ^hiidi n ilEcidfid xht\l tlie budjlf' 
■IxMild hi built liSQ if-el higher np tlip Thf bridgv trai inatT-e 1} 

tMt wider^ und the abutmeTit nmlti^s- c^fTISrii 2 jb 

feet highii^r ibdia m thm arigiii^ dsBigiL The S . 

CatmddlicHii of the brillge Wfrjx latd tti caftEr 3 ^ 

dems, Bud the fint pile for th# dsM <if the J 

KUth piur WU laid Mimh 16, 1^124. Ak Xh^ 
varki pnKeededd it Wflft fuutid ripcdient diet 
tWO' i^r tile atDjil ATchea of the fkld l^ridgr^ on each 
ride, ihnuld he tfirriwn into one, to cmripenaule 
For the additKifii] ob^ttiLoEJebi wh[oh the wnrkii 
otcBiiDn to the n^rigntiofl of the rh-Err. ThtH 
was elfccliMl Krith B^ch ikUli Shut ihc umnl 
ti7L0ie was never olaiJe IntEUTnpted durlHig tlie 
operation, the heavier Cftniagci pasriltg otet 
tiic hridge, tmii tneaseb pafisillg thf^nigh ll, 
with the same iJielllly li before; whil^ such 
van the ptompLiltido and drapaleli Whrfi, ihBit 
the whole opeiatiosi oiilji* nccupiiBd iix 
Tlie enj^avmg on pace with tho faHowine 
deacripLion, will clpliljii the maii^nBiT in whicU 
the nllerntion wea eCrcted. The roadwitv WM 
firri boaided in Bud tllkEn tip one half e£ a 
and A ^pMtr oleared away for die recep- 
tiiiti of a tianflrrnr inm ghrii^T A. A set of 
tratuvene tmiher ptindpalB B B weuf then laid 
on to ihti grnler front tliO atrame pien of du? 
two BKhes, Wtridhlg, Di it were, the crncraj 
pier, which waa to he rcnitn-ed; and dicse, 
initrod of being placed bi fnlervBlj bb in roofi, 
were oil fixed indListloJ dou togv'lhcf fnayi out 
■ide of the niiadway to the other^ fhrTEIkng eoe 
mihrokm toasi of timber,, Ahm^E the gifil^fr 
tlicTE waa inaerted what may not he unaptly 
termed dmhrc&tauniilllerC^irilo wLich the pni- 
Inu D D were tnariueil at intemda for Ihc 
lUpporL of a aqbvtBJilial planking^ on whkh 
ttiE uavemeut Waa laid BA before^ Tlje etreoeth 
of the trifvi^wnfk waa ftirdict- augmented 
niimher of caillitEt-prineipaTi, aa 1, i:, 
the itmtQ being 4xed clw togetnEr^ 
othert with an intrnrBl of an^ widtli hgiweeu 
them, Thu bridge ilMlf whj nearly completwl 
before tho hue of tht appraachet to it were 
decided iifMin; it waa nt leii^ finallv acttlEd that 
d»f npprnach on the London aidE Idbould com¬ 
mence a± Cini^oUrritreet, EaBtebeAp^ paMing 
Thamea-iUeet hy mnttB nf a drj^ arch, 
and dkat on the Dorough ride the road" ahiMald 
form an inelitied plane, iupported on a Bcriea 
Ilf biiijk arallea, conmieneinp nestr Sit, 'rhaouiia 
Hciipital, with a brgt dry Bjeh faeina Togley- 
■tieet. On dm Ut of AnguBt, 1831^ the bridge 
WiW opened to the ptildic, lies periotl occupied, in 
ita erection ih^m the time of dftv^ng ihc £ti| 
pilcf being t^ven yeart^ fire mantlii,. c^nd 
tluiteen dayL Tlie engeiiTkig in t1ie margin ii Wl 

an elrration of the new bridge; it ii furrned of 

five um^niptkiJ iKlie«. the lenat of whith n lutgrr ihjin any other elliab'rd 
rtwne BR'h erer before erectriL Tlte ecnln* uicli u IS2 test ijun, with , rue 
















nf 29 Trtt 6 mchtrn higll wmIet marii; die two nrcbet neit the csmlTc CUT? 

1-40 fori in ipa£^^ witJl a tebe irf 27 TrEt 6 inehei ; olid ibe twn abutrni:lit arche* 
m feEt *pwii with 4 riirt 24 feet fi Lnehed ^ thni the dear wdtcr way at 
all Ehnci ^vf the ttiJ* U fi92 feet, which h llhdife M feel mow llwJl the wld 
briilee iilFbrded at Isigh water mark, 'fhe whoSe length uf the hridga from the 
f Stremitiea of the ahutinEJili, h feet; within the flbutmeiifc^ 7S2 feet; imii 
the width between diE piiwpeEaia53feeL IliccngmiiiigTEi^ratlitethenew hoite. 

Tfjfirardj the ctoae of the cightcenib cenhi^ bruise* were erpcted, ihe 
awhes which weie ccmitrtitfced entErEly iif «i»t mm- The honimr of thli 
mTcntkm ia due to this cmntiyt and the Brat of theae Btrtittureft w» the bridge 
orer the Serenip at tVilebrook Dak, erected by Mr iJaiby, in 1779. Some 
yeiM afleF (aboUl 1700J the ctlebmled ThomM Psuna huA ouE oonatmcted at 
the same pbkirV, which fie intended for Ainerkar and whieh was put IngEther 
in a hlcEldpw Dear thnl [doce I but he tiol being able to ppy for it^ it WaA mteii 
down, and part of ibe FnaLerialA wew employed in tbE confltruction of _Uie 
SunderLmd Bn^tge, aTertail by Burdnn oeer the tnfer Waar^ k T"S^- 
SubHquentl}V numennu tmn bndgefl. hai^c iKscn Erected: the ptmcipd OPea 
BTC Buildwni f CoTebraok Dale Company), ! 7tW5-e i Tame, HErefurdsliire 
1795-6; Parret, at Bridgewater, 1796; Stainn (twice faded), 1800; Tom, at 
Yarm {failed); Bo«Eori, in Llneoln^hirei J^eW Rker nt Driatol (two); ViU\- 
bfiD Bridge, over the Tiiamcfl; but the mult celehnlrd of these aSniElurei m 
the uiiigttiBcent one nvet ibe Thame*, called the Soutiiiwarlc BndgCp ded^cd 
and KWted by the Ute Mr Bennie. Thia noble bddge comiata of thrrt 
cmular arrhtra of caat iron, aiipported by iMtra of granite; the cenirc arch ra 
of £50 feet anon, and the mde arEbea 2i0 feet cueh. The picrv 21 ferf 
thick. The bridge ll 7l6 fort long between the abntinEfiitfl, and 42 Wlik 
between the wapeta. Thera is a dry wh otbc the rood on tJiC Sfiuthwarlt 
ti de. The wink Wm Iwpun in I SI 4, ai^ completed an ld34- The armEied cut 
li a fieW of the centro aridi. 



fnm JSkflMwrien Bridge were in UK in EiiMpe lU the time of ^mnm 
*reMteer^7menJion» cEmi in hb *«rfc mA 

knowliHige Konbdtr tn determine Uur ]^pcflie» rf 

dll V lime of Bemowiti-^ Hu»p™«,n bndE« «re d™.TiW » 
i!!L.t imr in r«riiii4u pmti ef Aai*, AWen, tml ^mer^ Iwfcite .pecies ^ 
AMutiuclian liegnQ to b« pmtiwil in Euniw. The fint chmn lindge 
STE^^a Opposed n. Hut over tfac Tm., fo^ni^ » e™n.nnirtt».ii 
betne^Ac cwmSM^ Diurlwni and York. Since that time the 
thaw atntctuiHi luia heen biereflBnJff, oorae of which, tn and niflfitufwn«, 
onv thinir of i!ie kind iti the known worid. ®^*^*J*'^ 
tmted 1» itiE one refitnlly ETwied over the Stroiti of I4«n«^ by Mr. Telf^ 
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Tbf? TMidw&ii Goniiit of Iwo eamb^ eAch 12 fm in brfidtJi, with a tooi- 
jujli nf 4 feet b€tvE€n thsm# K lJuit the platfodiq u sbout 30 fret iti InvArIrh. 
Thi! whoh ia manddsd by perpendimlAx inm rodi, frotn fotir im 
C(1^1a of niAlfcamc iroD, paasui^ arer a jy mifTtirtaj fap|nrCt etT 
of tie mam npfpiii^, thft TCrtcd of tfl* CUTT e bdllg 37 
thti chord linfi or ipmii The weight □‘f the brid^ between Bte pninta oruifpensLoin 
mdudijn^ the weight of tlie u 4ifi0 toriji^ and the euipetidiiig power being 

raienJat^ At 2j0tG Loiu, learea a diipmohie forre of 1,674 tain to meet onj 
ttTM tie bridge idAy be expowd to. 111^11011 boF AiifpenaEDn bridge erected 




Q^ffT the Thomeft ot HammCfUnitlK ta infmor nmTy ra mauriihide to lie Obe Jurt 
dr*cribed. It WM dfsign-pd and executrd hf Mr. T Garke^ cii^Tt cngihEci^ 
wwi cFp#»iie4 for public ub€ in Augiut, 1327. The ftbove cut Fiff. 1, nppreiepibi 
A prJWpectiTc ¥iew^ md ? m rVvAtiou n-r tie bridge, and same nf the 
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A^tiLi of ita HHUllnrtiiJn- Ttiii hridg* cociiit* iif two in*p«fiuD pw« “ 
iiiiSIt in tha tIVCT IkftViniF Ml Optninff of feot botwaoii tbeiid+ Od 
ol* D^noiitc thnrea aw i'Htr stmdj dbatmrnlt, drtr whioh a Pearly le?el louit- 

ifiij* pnaaci tlmaUgh 

in ibe Ho^nai&n loW«i- U la 

Bispended by fiadr \misM of 

frotn tie nbutmentfl o?er tbe !' 

tffwerat fliiddo wn butw«n Khem, 

roadiray b«bjg I 

frnni tliflm by TFirtieal OH 
pritidplfl of conatmctian if ta , 

fblloTrtt D D %. 3, etfl tbc 

suapettiion ehiwiia, whi^Si ™0' I 

lilt of bapfl^of iFon ^ mcbea de«p I I 

by ] ui ^Icktieae ^ ibesB W® I i L 

10 feat in lesigtlij CP®- ^ L ■. nji j . i i.jJV icn-,- .. ■.' 

nccted lopetberi 05 ibown m ‘ 

the plan heaeatb, by plfitea of = 

Iron niirtng^ a itning bolt ^aing 

:^^Jsrp!;.fi.'^^TK'Ssv'^ -.icc, uw 

Ihic^i M tliJtl .“« * '' li 

Munder- The BUipendinir r™^ _ 

rumiebcd with a laint where they 11 'jlll i ' ^ I f -II f 

Ptb inierttd itilo ^bc gp enitlg [If 11 n ^ —ll__LiL_Li I 

betWE€ii the cbiUTja or platea, cna- M ^ j 

bUne tljtm to accoinmadate thflm- J _J , K \\\ 

Eo any extrmordinflry weight hr-f^7r-r| \ \ . " 

on ihe bridge. At Bm hetfft** °f i ,f ^J_L_l_i_l_Li J 11 f 
about fa ftrtt from the f(^w*r, j| in 

the ehiiioi pa^ tlwnugb ™ tnfv- J )\ \ — Lj 

■oory of the Erchway* Wutt 
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BaiDt^ES, 


Rightly iTAt*^ EDward^ ihc cfBtre of the tivct, and tlie whf^e if bonded Um- 

l^tudinAllj wilk ^moh plaakir m ^hevn at 6^ with a noall bftweoo 

each to [arcrrnt any watar from Betding dH tJw briEi^. Thcrc aro two pain 
of ch^iJl^ iril each nde of the biid^i the pair ^OFUiiatf of aia lliiki or nrj, 
end the enter af only iJirec^ mi reprettHIttHi in /r^r Thr taid length of fbc 
biiilgc ii ed follE^Wi :— 

f hL Ib^Jh^ 

Hie cenimi o^Ktling - - 400 3 

llic two lUEpcnnon towerip Eaph feet . * 44 0 
Tile opening on tho Surrey lide « . * # . H5 G 

Tbe oputUtg on the MiddicKrJt vide i » ■ * 142 11 

The two ELkHitmcutfl, eai^b 4iSi feel . + « ^ . GO 0 


Total ..... 
The towEia an 48 feet hlgli above the IctcI of thti 
roadway, 22 leet wide, oiid”4!2 f«;t broait ntfe nwid^ 
way ii IfJ feet nboVa the WlUer^ and cooiBiHtf of 1 
oanr'mg^way 12 f*a*l wide^ and two hj0t-[>atha, each 
4feet wide. The vcnedflbfr of tha curve of the BUa- 
pending chaltu ii 29.0- Several bridgrt on the 
ruxpeiuion prineipiBp campofictl of Iren wire, have 
eIbo beea erwtcdj and oft a »rtalt aEaUe will no 
doiibt juiiwer^ but if of great ratenCj the vihrar 
tien beeoniAi » gr^at m to render thjem unBofcr 
Some of theie^ Irutead of being Bmmended h-oOi 
chaina hanging iu a nwe between tnrir pCiinta of 
fuBf^neinn, are Birpported by diagonal bfai^et, pno- 
cmlitig- dliect from the Buppurtlug lowerj to 
dh^'rent fkftrti at tin- plaEfucui futmtng ihc rsad- 
Way. Ttte wire bridge of Drybujgii, wldeh wm 
O onBLnicied in tliLi manner, had cue of im largciA 
mdialing chaliH treoLen o? at the pmnt of aiiapen^ 
fliun, hy BDme mkdilevuui pet‘i4;mi iliaking It vb- 
lently, Siqurtl)' aUcr it wea repaited, a Id^ wind 
again broke tlie chaJlIi^ and eompklely deiLfOycd 
the bridge. From the evidenee of numy penau^ 
it appeoiedi that in tins ^a£e Lhe TcrtLcal metiaa of 
the bridge wm. equal Ut itt latertd nmliou, and wai 
auMelrnfe to precipitate 1 perfKin mio tbe river. 
TUi: bridge haa b^n imce rejiltwed by ouo on the 
CaienariELtj. principle- At Vienna there liim been 
ereoted n Eteel Enmpensiaii bridge over lhe Dnnnbe-, 
Tlie Bpan ia 234 feet^ and the Termed due 1;^ feet, 
[| it the work uf bL Ignace Von Mitisp who calcu^ 
Intoa that the Eulul wei^hi uf atcel ia Ibbjs tlian half 
the wmgbt of iron wLkih would be neceBury for 
B bridge of the iamc dimciietons. 

A Ihudei of an iron Buepenjian bndge^ upon a 
new coiiBtrDctuHi, waa exhibateil In the year 1820 
It was EMmitructnl by Mr MouJf j lu a daigrt 
for n brite ajcraaa Thamei, frnpu Scolililid 
Yard, on t&t Mtddloooa ridC]. to the EInz'a Anus, 
tin the Surrey shore. Tbe anneired fut 

an □ rnB!ii*ntj] bridge fur parks nr pleaanre- 
groundB, will serve Co etpUin the itatutre of Mr. 
Mulilcy's plan, whieb cansuts in. a oombaTialion of 
tht pmtciplos of tenuon find G0mpTt4«iun. Tim 
arch rtpieserilcd by thn curved line is etmibi^fd 
betWfui two parallel liudH, find ihnse lines ore 
roonecCvd ttigetH«r hj vertKol barji^ lo winch the 
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Ml* i» hilienbiv nilKtini, titd ths paTidW Mm or 
tOid tfat whde wmiillira by »trtU* bolla at the top atiinjfljtnni of e^itTy 
W reodEiing It a Bkalatna of ft e™a« 1 tTiU* S^ocdine M opimrtUDlty ^ 

tkftvinjE two g|£n 3 u ft rirar, the lower Dim o/ which may oe ftS <mrr^ 

WiyT^d thT^fWT mar 1^' f"'' « 

b nit on nbrtkttly (leraaCT pjirt of ill* stmeturt j Iwt rf ll tw n«* aMpted, it 
di.gW br«M pl«Bd horuimmUy to itiifcn tM upper 
ooit. By Oib mode nf emuinijcdiin, it wiJl be seen that the atimi « pTHiflsiire 

^Jiil k n- t lPP up-jn tha hfetErt pOUit of tbe itmctnrE (ai IB the cM« of 
briiterf where tM main elistw STS' l°^ty towen) exert ila film H it* 
iioiiit, rt. at the fpriniiue of dm lappo^ Mt*. 
only ta’lmpport tM of the bri^, dm tfnirt bemg eMwtonwlKl by tie 

lun, wliiA oODDEct the wa extremities of the areh. . 

ITir aCCOBmaOyine eflatavine npreaEni* a pqrtiub of a briofa, OT m a jet^i 
supported upon dostiiig piere, b» pwpoaed by Mamrs. Delafoos and Litllewnrt. 



j ifriTBtlnnK wliiTfr ihc wnJUjr la too ducti for the erecbotl of piers, and where 

ifiL ejtpmiae oF water ii too ^ ^ ''f "d'lf"' ®Y 

Mipp^^^ Hint at the obutBwnts. o repiEretrt iLe nver or eWef toM 
' h the l»td of tlw mfli« : « the jras^iiBiciP tridg«; d om of tht noaimg 
' r wkij-h there mav bc OUT flumbfir, accoTililig to the ^utotide WLwectl 

drivL^ p^endienWly into the earth. Tbs pi«s Eop^ad upon 

of tlie« waailmt orer tu ^Iite at 

^'Koien d^troyod by the Frrneh in 17^- 1< ^ed 

J hv Lirt Grubenmau, B r™miim carpcuier, who p™ln™l n 

“j to ^Iiaial Of only one lUeh of 354 fuel sr“«i bnt the m^ 

moddof a bndg to it, middle, be auppottai by a 

^eral timl«r bridEet were greeted in Grtnimy .Inrme the yeure 1807, 1808 
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uid i 80^9^ bji' The widtit wp^ ii ihi± ovtf tJj e Regmlx ■* Biin- 

be^f, wtdcb H 308 fi'tL There hiiTe bteo nunr capiE^i timber bridgei con- 
itfuctcd iti AmEri-TA. The Timitoo fl^pr Itw DeLufmrp^ built hj" Butt in 

ISCHf in * MjgtnmL of a cffrcte irf" 345 feet diiuneter, ili chnnl mEfliminjj 300 
fectp iti TBreed §a\t 32 feet, and ihfl lielakt of the timber-fnitniliu at iht vertcA 
eial^ 2 feet S inches. Thiit ended tha CDioftfLOf aver iLg Schu^TkJlI At Phllll- 
de^biAr If of the exiTflArdinm^ apiui of 340, and la the legment of A cirde nf 
14.65^ feet dinilliL'tcr; ita vericd aLIid bemg’ only 20 leel, fluid hpjght of the wooden. 
Iratntfi^ of the areh At the vertea tmty 7 feeti it wna (inwhed in 1613. 

^ Boaii me toiide of comjxi^cd of either coppeTi tnir ffr wiciodp 

UAtened ACrOH the Jitraim by meanj of inchoTt or atake^ oEid laid over with 
Dlanka. At Beaucaire^ ILoueiip uud Seiitlep nre very fitia ttElioEiBjy brid^ei of 
boAtip which liflo and fall with the tide; that at RoneiL U noariy 300 yardj 
i^jTr and pved with itmn?, na that Laden cerrlfiget and horaei poovarit in fnfeiy^ 
Another kind of bridge of bofttft if that called fljdiLg briil^i, the uk of which 
ii tFiOitly canflned In tlioio tit eta in which the ftreaBl. ii nlwaja nmniae down. 
A flying bridge gtHcrally canauta of on& Oi mure boatu^ catered uvtE by a plntfurnir 
end cons «te--d hy n Inng Oihlo lo im anchor nddwI^y nf the JiTETi nnd OHiflidcniyy 
biuher up ihe stream than the lAndisg' place on eiEher iidu i Upon putting die 
hdin ovfii to Dbe aidtv th* lido of the boat is prvtented Db]J4jaely lo the itreami 
which linpeli ic aerma the river ta the 0|Kpa9ite ahonf. SoTnedmej, iiiatead cf 
down an dSchur in the itj eam^ two afout ahean or maaU Mt erected, 
cioe o n gfl eh hank, and rinnly aaenred hy guyt A jstaut haiiaer !■ then stretched 
tight fram tht tup nf one mint to the top of the otlier. Upon the hauaer ia a 
Jarge iron ring or pommel, to which b attJiahed one end of ibo boat roiKS the 
other end of which k made fdft to the baal, or hoataj uf which the bridgo la 
cpcrnpoacd. By the ectinn of ibo tills upon the judder iha huat k fhetrod 
flCTOH the straoin^ diagging the gnommEt along ihe hanoer* TIie annexed cut 



Tupre^la onoth^ ipeeiea of flying bridge;^ which hst been propuaed ffip 
ero^g 1^0^ rifara, Jt cunakti of a itroi£g wire chains iros rod, or 
^rd^ e e C, which paaaai ^er the fUpporta ff to which one of the eudi \m 
hrmly flaed Bf ot/^ Bud niljujtable hy tIghtEnmg aorewf fla at o; c ia an endlEii 
Cord passing orw the ptlUeyi 5 5 on (he ■.npporta and round iJie ptdlry j, which 
If Btiaehed to a %hi car, in which the ™8engm sit. The car u inppo^icd on 
e t e by ihe paUays hkj i( u jtUfic hed to the eadleaa cord by the item il f, 
which ii fkirniihed with two halaa to admit tiic eordi at and t TlieHi hoLet 

C tluot^li thfl item nt right angh-Jl to each nthsTi » that when tlie upopr 
it u placed in tbe direc^uo of the card, it will paeB freely flloug ii^ wbila 
lbs lower bole ii plated aciw the cord, and iherehy holds ll (oat^ and tbr car 
M dragged Bion|f by it; but if the atem be Inmcd (wbicb may be dnua by the 
handle at (he rereraa opemtlon will take pkeo, nnd the r^iclc wilt be 
drvged along hy the tipper cofiL The endless cord lEifly be put in melion 
Ei^er ^-fflont in the cur tinning ihe pulley nt iV or hy nersoci tumiag the 
wfjecl at the sUiiou / wMch h coonecij^ by on endleaft rhaiii or Wind to Ihfl 
pulley A 

BfllLLIANT. 'Tbs iHircit kind of dWidniLd, wliLch are. 
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BRIMSTONE. S«e SctMW*. , . -, 

BH1NF« Water imtifCgruted with aalina HTtielet^ ftnd “ f ituei; « 

in ills iBB fend «» «ilt »prinf% or it ii utlAei^j formed hj duHivuig mlt m 

'^ItoONZE. .4. mised metot, cOluittmg chidfly irf cOpMTi wilh * arailJ pro- 
portinn nf tin, and MmatimM of other melitli. It H uied ^ eix^nfi alames, 
beib^ and other tirticlea, in all of wIuEh the pnptjrttflw of llrt Ujgni- 

'^*BUlLDrNG w fh* “f eomtrwtinp edificest lie decmtliro pari of which 
baa rtoeived the more impwtng nfema <if ArehiteelitrE. A» the mfein 
^l^work ia, howaverT^ eitendod Kcotm^ witbin lU 

of the r^honiatn and tmmufjwtnriB^ pracmiM of 
e^fine ouxaulrea to the Ihatchini of fe mere ^tlme f 
the leader to thoafi Wtttka Irnlll whi^ he may fill up the 
all builttin*™ may ba deduised rmiA iha MjnBtnwtioii of ibe meaneit hi^ 
SLu^S^ed toother fet their .ope. m oonitocted hy pdei. 
with euch miiterifdi m nattire im«i readily preacnled, whmshwerad, tori, 
fend giM*. were probahlv the primitive hahitaluin^ m imperBle ® 

unrinW nwn ( indeed; aueh Wa fabrics aw ilitJ med hy VMicwa tubs cf 
Indiana of the prt*ent dfeV, Aa papnlatioii uictiyised, and 
it hE^rtie naei*!^ far the inhabinint. of to «eh 
country marc tovourahle to their oceopatinari heftfie _(!thHr msana far ewa^tin^ 
their dwcUiuga become neeesaaiy; and fuiding the adrantoge of 
erndufel refittainenta tnok place: amimgal ihefe. the ^[^oyment of ito 
f^efanhle uifetorial to wood for the flrtf and the Ptof. % 
alluded to, fend waa oomluDed inth, oonvamance. ”5“ 

fanildm»a of which any infonnotion ia dvan, wOK 

The Actons and Peniana added adend^r and nchnesa to ihe ferehitector* of 
EffTptf^Ent it W» reserved to the G-rwilu to impart to ihti B r 
a^Stotry (to them we a« Indebted for three aut of the five on^ of fefchit^ 
hS n^ely; So I>or3c. Ionic, and Cornlhian. TheTuac^ and the (Jmpoade 
ordera, whtfh rOUipUta tlie five, oro t^ectod hy aoi^ ™ 

becaSe they difle/hat totle fiom the other three. The ^ 

Porto depii^ of mnie of ita mouMings I afld 
Cormlbi^ hy the infcroduetian of the lottw voluto into 

to build, choice rtf ailuatiiw i» the fnal thing to he coo^drred. Pm dw^ng- 
hotow, fe ipot should be choaen eitffictoiilly elrvaled to be fanu dain« 
ao^ vato)nrfe,fei.d. at the »rao itae, dirltered from iha leve^y of^o 
winter 1 tlw ^hhotirhood of feds and stagnitoi waten abuuia, if 
fae aroided. It iLmld, however, be fe apol where water can Ik ^y 
tirSla m^rrmad. with fadoTy t and ■harejhepri^p^^^men^ 
miV tb* adtELtlUim ^ wpoiilurm Bind WCBtFrn upoct^ Th^ 

nhfVLkld bfi UkewtfiE cttrefnlJy eiaminiuld by bwmgot fmiMg welisr in OT^ 

Ira [ii;i€rcnln& if A finn fnlUldatinp caJ3 be lud. The aatniliwi befng 
SteorirS tbe ruriooa «Tfengton«iia of *a edih« iKcoinca ^h" nent^m. of 
cooaiderailon. Drawings sbmild ba prepay eatltihitog 
Dko etoviition, and Beotioiif and tf it he a ceoiaidembto huildmf. “t 
?i_. ’ The principal difUcully in airchitodaiiti appem to enn^t m pr^rly 
S^hinhi- i^iy ^rith ornfeuSot Of comac in huildi^ Bolely 
^Zut^aa eXmiife, obelilke, triinupbei i«h«, Its. beauty done shgiM be 
^Ldrd.' On the other hftnd, ttt bJldiiige intend^ 

ought to corr«pond With tltol mtoiitioi.. the 
&gh coutrihuilng to ornfemen^ u rnipwoer, and very 

of ciSrtet taatr. The Mustwction of the drama to cany off the ram fetid wfeEto 
water ahotJd be the lira! ptuceedhtoi ncst, the fpimdalton far the w^a, m 
which the utiuoat core is rtquWtemflt ihe floor on which they ow 
J^ahould be perfectly levrffend solid. Whrii the board ptot P Imd, the firal 
^SLaoflirlU M etonl .bonid be laid without diapwe* worf 

STSl tlist in aome mil* wauld laat for ages. After toia, ell the mumc* should 
faltow with the some avennem and regnlferity. The ihlchiiat of foundfeUons m 
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ought |j» be dotthle that of ihc Wt]h which theJ hare I 0 lupport. Xh« 

^ofTt the g;ruiiadf Uib the faundatEan wali Dv^'llt to be; which mAV 

he ^hnmbihed M ii aH Wall Ba the wdU tlkit u jntlied Aiwa ih which 

diminlfhea the eicpcnee wEttmiit reiJuthig the itrengtb. The dooi^ and windowa 
■hooid he piriTpiirtLeiicd to tlia nmfrnitDde ef the building. The dtnl^ ef dwclHl)^ 
hocLBei fure mtuinj frfiTjx 7 to- S f^rt highp uad. rmiii to 4 feet whJc^ Giiildfri 
coawider the proportioii of thM Ui I*retl m amali, imd one Id two in l^e dDore, 
to be the mt^it cEigilde. With rsgujd to windowB, their number Aud uk ibnuld 
be §9 arranged sa tu adirdt neither misre nor lew light than may be ?cnut*itt. 
Their width in aH the itomyi ilioukd be the aame; but the diflkreDt lieighEa of the 
ETiDina make il deaitnhle tv vary their hctglit lJw>r but in ihu much mUat 
dcpeitd n\t* 9 n tli£ reigning tmte or baliinn- Xlie wiudowa in aIE the HtorieA of 
the Mme wpet piuat he idaced exacliy ever one anolhEr The Tnethemiticai 
rote for apportiDoing light to rwma ii ob folloirt r muliipiy tlie tpugth of the 
room bv tiiu- brcttdlhp Ajud multiply the lirtght hj the product of the keingl:ii and 
hreadlil" and. out of that produdt flltracL the Bjuare rDot, which ia the \tglit 
requured. For cKarnjde; iiiripaae a room to he fret hy 24^ and. Ili feet in 
height, kotiare piqt of the pruditeL tllose TLninlw«t wiken Tnultiplied U 
described^ wdl be J la fe^t, dirlded inln iuwr parta, will give 23 feet a 

ini'hta to each witldtiw. A coud pmpordaii for thit orra ia B feet 6 by d feet 4^ 
and io for any otherR hy the aome mica of pnjpvrttnii. For the egn^truAtiodr 
and pnapoTtiona of ohEmneja^ feed Cniiti^EV. Tlie aitdplest form of A TOOf thut 
wUI m^t the inaudiice of the weolhcF ia the iucifned pane; yet, mdependenily 
of it* want of Hymmetiyv it doea not edeuit oef the greateat ptrength from fl given 
cf dinkier. Tlie be?t hgure h that which cdnaista of two indioed 
plane!), meeting At the top ovei the middle af tho hiiUding in a lidgc or hmv 
ifmtal lindH I^gh pitched mnfa being mdat aiutahln tn the pdin tcd UtfhitL'ctnre, 
Warn introduced at the (ome dme, oUil fdrm ode of ihe iDlKt BlrilliTlg featui^ oi' 
the Gothic otyle. Thu Equilatenil Ltiadgiiljir rooT prevailed m pHvAte kj well 
B* public buMLti^ tikk the uitroductiirn of the l^onian itykc by the Gelehrated 
Inign Jonea, aiil the ciMweiiuenl eipuldon of the GoIImjc orehitficturB. Tlie 
ckiiaf advautogea of high pitched iooTb aid^ that they throw ott' tho rain and 
ffiftw mere tjuschly ; tkioy may be enrered with BmaUer alate?, oud ow not m 
kiablo to hd ii^nred hy heavy wind* ; whilo kow tdo&, u they require $livrter 
timberip ire much cheapert wid have le» muore upon |V» widk Mlwn 
aaecuted with judgmant^ the roof la ODO of Inc pHnurpak tin io a hu^ding„ oi 
il AOnticCt* the extemal walK hindi the whole into one maia, and pmorvei 
ii from the LnjnraM aod decay wkiidh wotdd ioofi be cceiAOUeii by rain nnd 
fniaL Truaiea are strong hamci of carpntiyT m contrived ai to oct like A aolid 
body, and mpport ceftain weightn at given immuvahlo poiiiti^ ikie Iitubb being 
■uapendiHl firtiut two such immDvabic juiiili; they ore genmwlly nude of a 
triangular fonu, and placed at. equal oialancea on the walk platcor in verdcid 
paralEek kinea^ At right angt&a Iv ths WflUOi SomE ExceUmit oxampl^il of trUDiing^ 
npedolky on the Jiupcniioii principle^ ere given under the Bflude Bvam. Sch 
alirt HooF.r V~ariouji luetbod* are Bdopted fm tho conitnicdDni of doon accord- 
ing tv the didrrelit bearing of the tmilxrfL In HmaU rooEui tbs doot? coDaut 
in geiiErai of wngle joiatai hnt in kHjq^ rtunu two rows of joiitai ate eznpEoyedi 
Oftc mpporCrnw the ather Bbovc, Klld filed at oti-c end into a beam called the 
grrdcTp which 11 twuaiky placed traiirrrHrky in the n^llc of tho a^MCe j if the 
pa an Dff the room refpnm three compartment* of joiBtingj,^ two gnrder* wilj be 
necdfiiL The uppeT rnw of u coiled bridging joist^ and iha Ivwer^ 

hEndIng ioiatfln Stur* fire lued as the ikicam of cmnmuntcatiDD tn tlie did^renl 
Itorayfl nf a hisuiep and the «pAce in which they arc encloflcd ia oillcd ihc imir- 
« ■■>, Thv utm«t allentmn on the part tif the hoilder io neceiMPy in diing 
the ataircaje^ and tn detarolTning all it* just ptnputtinu*- *Vha oteps^ wbotheT of 
ninrhli?, freMtones or Wood, may be aupportad at both endj, ot at one onlv \ 
when the latierp it IB usEully the btoadEfttr thwagh Tn *maU woocktl otaim tLe 
flepi are umetimea modi! to from a ncwel, to which the natmw end* 

ore fixed. Tho haigbl ef laJr|re otwp fflUal n^ver be Iam than 6, or mm man 
7|; mekwa The breadth elbiMild not be !« tlian k^ and tiarer «wvd Jfi 
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ludm. Thu Ufiglli Ilf ihm crinnai eogiveniently b« ku than 3 (tml, nr mon 
dun 1S feet. GeamElriiMLl stain La-rs diffir emU in tbf^ wpj], and 
IIee under od^ of evorp f Kp slJ|F|H]rtrd bj' tba edge af the udc belmr iL The upper 
poitnf the J<HnE mnv ie level the foee of due riacr tc> Ekbuut 1 Itudi iriifcliibi Lhe 
juint; the plaiEB of ihe Lrrad af eaeb h ibm cantinucd iboQt an inch 
within the mrlhcE of each iwr; tlair lawcr port ot the joint hu a narmw 
fnee pfirptudtmiliir to the nii^e of tbefUir At the end Urait the UoweL OeometrLcai 
j4nJn«DUJtntcEed of Itone depend irpan the foUnwing principledlAt EVRTy body 
milit be iropparCcd by three LK/ldta at least, ptuced out of a straight llne^ and 
caniequeutlTi. if two edges Ot d body^ 111 diScTent direetlDEtf, be Bcelnedf they 
will become rcladTeiy immovable j much ii the case fn a genmoUicnl stAir; one 
end C^f the step is always taUed into the wail, and one edge rests either on the 
ground^ or on the cd]^ of ibc Inihiiar fllcp or plaliiorin. Tht tncthodj of 
formiii^ «ldkca*» dfe m vuioiui time it wooJd be iinpouible to gWe an 
inteOigihle dehnitioai of them that wonld he compatible with our limila; we 
stuU^ thcrefo(rE|. at once refer tba reader for inlorcuitLan mi this and oUi the 
olbEr departments uf thit sulgect In 7'^r iVcMr /^radi^sH Bt^der^ whieh linqU04- 
donsbly is the most Complete mtHlcm work Upon ibis impocldut art, vhetJier u 
mweta the ptaidrsi or tdc must mogul ficcnt 4tTi;ictmA. 

biultiiHff m I^irr. An Mtreniely tiniple^ dnmbUT wid wonouried method of 
building walls, in very general uae m the nEigbbourhood of LyoiiMf oud wliich 
hofl heon mtroduced intn this countiy. It emuiabs ainiply in nunniing enrth 
firmly between modda formed of bciords upon tlie ground-plnn of the 
Walls; oud althoi^l it moy seem that bmldingo erected upon this plan must 
menible the mnd cabins which disfigure many parts of this COlJlitiy, they 
nevertfaiilGas dilTcr widt-iy both in fljipeanmce md durshilEy, since they may bo 
mode OS n«At BJ brick bulldiags, and equally dumbLo^ hcnises vf 15Q years 
standing, bmit ill this manner, beEti| b^ no mtoni mn in Franecu The IhlInT- 
ing instrucficn^ for this mode nf bmld:^ ore taken fmra a paper in the Jjmof- 
orh'OTUnf ^ VaL XXvlL by Mr. SofmoUt who has pfOCdied 

it to uma Extent on the cslaCe ol tbo Dukd uf iSedfardj nt W nhtim. The only 
letils necessary far huilding m pne, bdilica the urditLoiy tallts Used In building, 
ore the nuoulda aud imnmeta. The mould CUd^ist^ uf LWO flilk piec«9, 
compcised df twu plonki 12 feet LO mcbca wldc^ 1 mch thicks Hmi^thened 
bj Rvend niccci Aboard nnilid them on the DUtaidc, il equal dmtances 

aparL Holea ore nindd througli llirsc pieces of hnard at tim and bottom^ to 
Ti&c^lve rmn bolU, which bold the two boaedi parallel to each other, L4 or 16 
mebes asundjuTt wbLch ti ibc thkkncat of tlia wiills inlended to he fintacd 
between them. The bolti havo 0 loj^ head at one end^ and a key paSM9 
thmngb tlie Other to keep tlie planks ti^ether. Two boards^ vtiufil in ieo^b to 
Lhn thjcluuCBS of the WO^ am placed botwecti tlltf plouki at me ends to form 
the ends of the moalEL The niminer conaiata of a shmi slalf wUU an iron 
head, which should not be mom thim half eul iiicli wide on the edge, in order 
that it may more forcibly compress the mrtb iu every partt which a fiat ratnaicr 
could net "do so welL In forming the angles of a bulMiitg, four mould boards 
gji^ nKjEiisite: escb cf the boards for llae Eutcmul angle liave two eye^bnltv 
throogh^ and the boards being: act logsihtf it th^ pmptir angle^ a bolt is paiaed 
llirOQgh the four eye-beh, fonnitlg l kind of hinge; the bgaids arc retained in 
their podnon by an Iran stay, ho^ed htin a staple In each nf tbe bunhla. 1*110 
boards far the outer angle ore Mnntcted by two iliort ^ecca of tmu pm|iMting 
tram one nf the beards which puw through cornapunding holes in the silica of 
ths odicT boord near the end, uid are keytd up on the mter Eide of the inotdd« 
TKd pn>fw is condneied as foTlowst—ihi fimnditions nf the inlcudiid buUdliig 
must be laJd of hnck work, itone or nibble^ and be carried oi IcAst & inch«i abova 
Lhc Hirfoce to mrotcct the pisd fnm die’ rain; the monld frames are then ict up 
on the foundation waHs wid belted together, the thkkncsi of the foundalion 
regnlolisg the diiUnce at battmn, wiitch dkbuiee ii mmntflined it the opp^ 
part uf the mould by pieces of wood cut to the proper length,, which ire laid 
upon tlifr upper counveting 1wl!l \ bead boards ore aha placed at ee^h end to 
ratlin the earth. Lense e«th h then thrcwri Into tha mould in the depth of 
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about 3 inchrs. whluh W iJisMTrMfU dniwU and tJrittil from Jbce 

ihfi ffiduM. imd tilt Kpflci! tilled up With a fflcmc cwn™tir>n, forming, on in 
qrcrice !»» in thictiieia; die frliolir H tken firmlr taiumed ^ 

whtcb imd properlT propaimg Tncing the patfcction of the wort wil] 

grendT ripped,) unta it ii qnitii hotd, whsm it wiH be f%tnpre«»d m jiboiit 14 

bieb Ui ikuektLeSJt. The commoB feeing ifdT U composed of limcp mt Jjarl, 
and earth, like uime that tlMHi for wQlIitJg, three part*, rliwe are miied 
t<^ther jmd alflittl the e&ms aa mortar, and the more it it wetted and linked 
the teter, nrtiTldf-tl tiinc can he allowed for it lo dry again end pljlvtfrUE^ *0 aa 
la he fit for mminhig. The better imt of facing ituff may havt a amall qnan- 
tity murt: of Time In it. When by the repeated ndiiidon of layera of enrih, 
w<il tammed duwni aa befurs d™rtl^edt the mould U the kcyi Bfr uj 

bi^ taken out of Ihe bolte, Olid the bolta draw n cHll ? the plaJikj ate th«l remflfed* 
and irat iv^ihef agiun another length alcilg the wall ^ but the bolti at one end 
bping VMt through the hold l^ft m tlw WflUt only one of the end board? ti OOW 
ren inred; the earth li then thrown in and tittnriied aa before, and the proMB 
ij continued until om eoEirw of all iho walU ia completed, the Idwct 

tifiKiraa ia finiibcd. the mOuH ie tak^D in piece# ofld pot tomiher dpm that 
ernwHe, Ibc lower bdl# of the fiaowi hftiiig put thrmigh the holM wh^h the 
umwr bwlta made IQ widl al the firifc opefntion j but In Older that the Tor- 
Ihul jomta formed hetwOcn each mould ihooM not cotucidc in the icVEral 
CtaifMfi, the end heiard is m the fir#t aet of the mnuldi for a new coeotbC, act at 
Ihe miihlic of rhE Ictsgth of the mouiik^ 9Q that the work form a hreak- 
jnLnL iw it hi j^rmed tQ bridc-work^, wilh the courie l^lnw- Mi' indowi and doom 
may b^ left in the wahj by fixing the heads of the nki)4dda, and carryini np 
quolTia to furm ihc tame; in crcctmff wliich aoine bond timber thould be laid 
m cwuis mortar, and rammed in with the earth j lintclj emy also be bkd at the 
proper hdebL This method J# the chEupest wliene only one window or door of 
n sizo ii wanted I but if many are required, the readlcat way wmdd be to makp 
Bomc rmigb Ihime^i of bonrds, of equal width to the diiekn™ of the wall#, and 
pl4M them in the wtuatiim# of the window# imd do^. When done, ihti earth 
11 ; rammed Up lo ibcm, laying bond timbep on tbe ildev, nud lintcla QViT them- 
In Injth caae# the window# and door ftatrtpr W to be put 111 their places, and 
faskEued lu the baud timber after the waha are Up- The bond tunber, llntelB, 
and pbttft, ilkCHild be Vrjrt aa thin id (K#«lble in order to prevent any d1aa^pf«- 
ment bctiram th& Earth and thnhEr in tho itninlEing or drying of tbe laine. 
The bond Umbera may be -1 incha by 1* ; fliwr or Wal l pktea 6 mrbes by 2 ; 
Kntcb ahonl 4 Ihohef thidL For cf^mmun colta^ca, when the whole of the wall# 
are np and *wer^ in, tha hnlea ihould be stopped with very coarse mortar, 
nude like same aa the feeing ftufl; hut uaed wBiicr, and afier atandtnB ■^^tuc 
time in hccncne flkOTMiglily dry, may be cUhEt lime washed or finuhtd widi 
rough ea*t| biU if it bn retired to make the finishing » perfect u pnawhle 
the fohuwing ia the bc^it oume ; vit wHb water and a hroah thoroQgW wet and 
BQflk the W(UI for two or three ytuda, in BUpetficiei, at t time ; which pwti, 
during kite laid wctlini|. ihould be worked abiiut with a btknd float aniti the fectj 
be nibbed amnotk and eveo, by which the feeing CErmpoaitiDn wib ao wash up 
aa to become a pleaflanfe rrgukr colour, the fBCC STOOoth ma bard Whm dry, 
and cot Ifehle fe scale od a» a coAl of pfesiciltkg would do. It ahonid bare 
been mentioned before, that, as it fcEquenlly bappcDl that the ^ one co«rte 
tKComea too dry to attach to- Use roccecdicig coune^ it ^ adviMble ll^ ai ■oou 
BB the frame ie Mt for the nurteediug c«uT#e, a *maJl quMtity of thick gruut, 
ranapoted of J Hme and 1 earth, be poured on llie top of ccch ^th imme- 
diftleTy before the firat layer uf eoith !■ pul liu A Email qnantity ii 
■iifficUL and will add much tn tfan itreugth of tl^ by CTOCUtmg Iba 

COur*e# well lonetlier at frte jomls. Tbn werktnaa ahnldd also, with the cnnitt 
Ilf hli rammer, in ramining home to thE nprighl lumiaT cut down m hl^c nT 
part of like wall up to which he wofka: thi# will make the tq^ht jnmts Uy 
togedicr, and unltt in a aolid manner. Tho cartb proper thii work ihpuid 
he neithee land nexr cW arngly. bui a lulamre of both. Clay u yerr objtcx 
tidflaUe. la ii ilao chidt, or caiewreoua cmih of any ntt. Sand ii aifo 
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pmpetf HjccoTMiMjjiitd bj lame binding projHrty I tba 'hoTilfiF BTiJ ccmwer 

Lk]i^ iiij-rt or EiuiJ] ItiE b?|t£r. tich nflcd^i lx. ibciulil rcl-iili tio more! niotilrifO 
Llisn jiut to mnkiJ it ItilljerE ondEr the ptniure of ih^ thumb and Anger. AYliEre 
tlw CBn;]i ifl BDt hjf itf^ir proper, it naay gtnemUjr bo Tendered iq bv Jtrtm-i^ltnn 
viih ollhtfr cbv or with eobfoe ba the ew 111^1^ require!. With r^nirct tn 
ibe exp^nit of dlis Mrt of wuLki MFh Sdinon olttErvii^ tlwf, Al labour in. the 
prindiuJ part of thnt t^snvtj aud oe m nmis placci labour ii dearer than in 
the boat mode of eiliinatjng it at difTerent place* U fiom t]io quantity 
that a man ilioidd do in a ttavp wAieb he hoi found is Ii yard In tbe romnmn 

day'^a Labour of ton hofm^ At Wobnni be oatj m atrd lb o eapense -U uudor ] _ 

LabuoTp to making facing GOUtj^itairn^ Glliog frip atid 
nuntning to a lA-ineh wofl^ irhrn the earth U at 
band, (Ubouxen bring at I*. 1(U peribyp;| per £ ,^ rt. 

yard auperficial « . . . , . , * . i, . 0 2 

JJxi^e for facing com^iitiim, at ddL per bulbil ..003 
Lime and In facing the Dutaide of frail » ^ + 0 0 3 

Totah it AnUbed and fared on one lide^ Ctily ... 0 2 B 

If faced and Aaiehed on bulb nid^ add .... 0 0 S 

Total expense for walla Ainahcd un both aided ,^.034 


At the E^e pkerp tbc iraluo of a yard of bHckWotk is mara than tm aMIllngi, 
of waJ^g rady I t jnob» tllickp the bricka bEing forty-two ahiilkg^ per lOOOp 
and lime ekblpence per buahiil- cou»et|.U[:Diry the ectmoniy of pi^ tnuat 
appear; oaq the Ulinir dillErencii will b« found m any otbEr pket where' Inne 
arid bricka bear tbe amne jinW* and proper earth can be futihd at band. But 
it nnut not be cuacLuded inol the enth-i^ exM«c of a boilding wlU be in tho 
anme propertioQ; the Konomy of orer briekwntk nppttEe only to I ho waDa 
of a imilduig, the roef, floora, httingf^ ficir. frill be nearly lbs aame in both 
MSei, wd fiVtfU 09 regaeda dm walii, the hriokwork of the foupEialjanB muil hir 
laken mlo tlie coiculaLLon. 

BUOY. A dcxoiing mark to point gut tbe posiiion of objecla beueoib tbe 
waterp U iboak, anchutej A*, f al^ any light body tlaed tn support kti tbe waler 
another botly, wb™ apwllic jmiTity e^ceeda Ehal of wuler^ os tbe buoys trard 
tn fiupi^rt thn ■mriJ dup of moeiipg cboini, ^ic: The buoyj ni^ Pi mark 
the poaitinn of ibofllo, and In pmni oPt the Tight cbamicl, ore gen€=ral!y large 
and atroDg conical Caskip mndo water dgbt, and are retaLlicd m tboir proper 
iLtualkni by a rope from tbe apeXp nume feat (a on anebo-r dropped in the 
dcaired spoL Tfiese btioyi are Torioualy diatinguijhFdp ecthEr by ibtir colour, or 
nimibrJapaiotedaq tbom; akaiumcdmesi by atnah bcoooua riiitin from tbeir npper 
nirlace. All ibiirae buo^'i arc under tbe supErintEiidFnCE nf luG Curporecion of 
tba Trinity EJouse. Sb^' kioys arr generally fomiEd aa double conea aUaeheij 
at iheir boaei, Ittid are mostly cumpcHEd nf wochI ^ but these being rciy liable 
Eo amk hj leakage, huoya made of pkte uttq haTa for anme |4kk| brcEl 

cateuaiTJy Ufrtd both m cba royal and merrantOe nuTy. Tb-cy are atteehed by 
ropes, termed Irony-ropes,, to the aneborp caFe being takeni ibat tbe Icogib of die 
buny-Tope exceedi (he depth of voter in wbicb Ibe nhip h to anchori^ Their 
principu use is for weighing the Anchor in c^ta where the cable boi broken 
or been l^t go- 

BUOY (Zj/e)- .A buoy mtended to support jrersoua wbo bare fkTEEni into 
tile watcTp unld a boat con ba diepalcbcd to tbeir assiaLiuce. The forma and 
mnCciiali of which life buoy a ore compoHed arc numoJrouB. The annexed 
cm reprejw'nla a very jiuitdc and etfectnol machine of thu kiml invenred by 
Adr. ScheSiir+ 1 is the machble mdated with air. It k made of akinat 

without any wamt {by a proceia of which the insentnr rvtoina tbo BecTct,} and 
U perfectly air and Water tight- it 11 provSdHl with mi ingeniously OoUCrrved 
ilnpKmck^ wbkh jcTtWi bnlo the bolt ihown in tho CUMVingp by mi-ana of 
winch till! machine moy bo Kmlily inflated by bloving vith thn mouilip and Ila ' 
Mcap* aAcrwnrdi rcnditcd tmpuuihk, Tlic'Wuyancy’ uf tlic maebiDv ii stdli 
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CEcni tA imppart twa psrio^EiBi; aa lhi,l mill rq,Uitpppd with Qn'I^p CTf n if totll^y 
iinACt|iiwitit(^ with MfrimmETl^, n^ed not healtAte In pinceed In ih-e isi|sMuac« pf 
D pimofl litrujp^llng in HiG WBlpr ; wnd il ii |nit nn In n monirnt^ hy miirvtj 
(Stepping into iL^ oild passing it up Uk tK« e1i£^, wlurt* it may be watn withnut 

Fig^ Ip 2. 



inccuTOiKDcer nr m iht Ittot ini|wfiEiig fid! Jtctinu df thn Uttihi. Ilff. !? 
Tfpr&seals aiinthEr mnEtni^tlDnr by wbEch the mAcliine ran be mcra raiily piil 
on orw the clalliea. The folluwiiig rul repirseTiti the ytr eaclt. *t bi the uniiir 



of the caek, whkh i* Into tiwybuUc ait TcaacL; & on Jvoy pipa netercil 

Into tike bortiO, wbm required^ ui b Eunutli-pierce lu m^ds tliin vesiel ■ wLen 
IliHl IJ efFected, Uie liindk d of the plug ti tiiniL*d^ ao that the Me tf nf tliE phlg 
la brmigfat romid tu the iMiEt Jf-, wbeik tjic vpind EpriElg g eob the hutt 

mEu Cf ELDd locks it Te±L 'IlLe hn|a a iii perfatnited thrOii^j^b tlie plug, v> ihnt 4||e 
Inching takes place whetiieL- the plug bo lUnii.il io ihc ri^t or tu lJu lelk : tbiu 
the cock U MTOUred frcini being opened b^ nccidml^ nud the ^aciipa of the air 14 
prevented. Tu the air inSsttgi!^ it II lirc?mry to draw EUid huhL hai^k the 
upruig^boh inth one hnud^ whik the other tnma th& bundle if hi'lo tha posjlivn 
BJinw il. An other tidportont puqnEo Id wbick thete buiiy| iij:iy be ap^kd ia 
that of floating a rope from a stKunded ohip, by whkh umnna « MnimiEliiciHiga 
with th£ aboT^ b mur« wily eotabliibod Ilian wbRti It b atteTiipUil Eu cumvey a 
rape iVntn tlie shpre to the ^inp oa |he wind and oea miiai in the UriihemiHiuB 
of the ropr Li tbn bisl wbilit in the hitter^ they fnrui a ^rioUi qk^tocle In 
it. Spora and cookl wre Bome'dtn^ etnphtyed In float ths ropep hut ore much 
iniiemr Id the preicot inventUnt u die lim of the men pwlng ilang tlio 
flii^ng hnd lire gTEody ffndangmKi by Eboir bein^ struck with ibsia# The 
weight of Hicb apparatus LikaWlso keepn tba £oiUm deep m the watoTj, EUEt^ 
eequendy 1c«i mtp^&d in tbo icUtm -of Ibe wmd, so tliot the tide may carry the 
rope in It WTopg diractiatif but with Sebefler^i bauTiUit veaqela lying nil the 
Kumcr ol tlie icn^ ibv wind would ba\-E «n E^uE'ifiitan cEbcl os to roodcr the 
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which il iiupfiinliMl tiV lih® rittgii tfl tlifi Iwtndj- ctt f d d- ^ihc water Utiri tiT dppth. 
it wMcL it he* imromed when tbc rope n ftitochciL 
A mDal admilwBLe Elfe hhojf Tor the pfreservflliEm ef men who inftf have tlie 
miflfyrtune to foil orerkMird oL wm, by dity or ni^t, htw been Inyenteci hy Ljcul 
fLN. ond 11 SO much opproved^ thal the tufda of the Admvum have given 
ordm thot every ►hip in. tJie roval novy ehall be fitted with me- The buoy w w 
the #16115 DT fiiiarter of tin ihlpi that in tbu event of on actjdont by 
he iktocknd from its raitlon mhs the water in abcrtlt Mm Keimdo* 
fifl ot the bead of the iteS; givinff o brilHant lightp which o mo inteir^ 
CADDOI Ditinmiiih. Slslw may on ttiwe ocejunoM freqaanlJy have In 
mn 0 mile befoK theV csn BnJ^dnenlly 'ihortep iiul m aa to Ticove la with Mfety: 
blit the buov hwvfnff fidkn dow to the nwm. the h^bl bbucinp ahore hw be^ wHI 
Hltrel the bJjoi lo tbo ijwt without hv* of time: thw b 0 uiofft Valuoblfl feah^ 
in tbe mTenlinUp mvalimhlr, aa from the great diffltnjlty of Ending o mail Li the 
water in a dark nigbt^ und-ir th«it cLrinjillitnnoei, naeJi liave been left to penub 
wbofl there boi been every tteiiuoII tes condudr tbot ihey hod rrairhed whotcTcr 
niiflht have been ihrawn to their aMietaJlCt. The Bppani.tUJ comuti of two 
hollow eoiiper ■phetv^p eoimected ti^lher hy a honKCmlal lnj% tli rough mo 
middle uf whidi la fiiedt vtiiicdiy* n attong iLifi; tbrmtd of a jnEtallic lube; 


coune of thfi Mdc iramateiiid; the passolMOra and ctew might then with ueiinty 
pofft ■Jong the JTOjrt to thu ihon:. n the lir vmscI, or Ruat fur itie rope Oj 
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BURNING GLASS, 



the lift hutfj lux^bdcd nt tUn] uf a vchsi^L Jn mejiy iliipi, iLl ccmniubi- 
C&tMin with iIk Uiiggvini fui ^riog mid Tcir ttlliug it b wa cDiitJTti'cd, iIimt Lbs 
man at the helm can deUicIi Jt without ^^uUtjJlg h[;f Tkit] folluwlug ctlt 


T^DTHTiks the life^iTj m u^it, wkh lhv‘ fuffee hlnsiiig oVrt the head of liie mnn 

who iri Ptfltidtbp OH tJ]c MfLara plqto- ’ 

BURNING GLASS mid lluaniKQ Miaena, In^lrtimctitj for cvhcenrintfag 
npon a tetj EnaJl auifsce the my* nf thi? ptili* which fall upn a mndi tnaiS 
fjctcuded one, by 'which mcrniB inch mi liitmar heat nui^ be prodiicod m la 
hn™. OTT vdatiH^e niovt aubalmiee?. Bm^nin^ l-TaEsci me conges Innee^ 
which^ actffig sccordiag to the laws of TefretUoUp trshotnit ilie myi, hut 
inchne ornenwct them Lowimk b ctimmon puint In the Axi^ callid t]ie focua, 
Theae were rot ecdrely ujvknowu to the micientit although we hjii'e no hilduep 
icctHjnta of their can^tTUrtion or jterfurmancEa: ; bat ill modern tjine* Vciy 
pnWBrful ioatriniientfl of thij (leflCtiptliill Lave hoen canitmetrd. TIk! tnost 
Ctlrbrated ii that made hj Mr Pmkcr^ of neet-atreeL “t ciperse of 70ftL, 
lErcToJ ypM of [shaiir jmd rMtUTth^ It coniblad of m icna comiiOwd of 
fliaf which, when filed JTI iCa frume, eipcard o aurfjicc of inchea 
diameter W die clear; ihe diatance of thr foetta waa (i feel 0 iochr^ And Jbi 
dbmeter ima Inch. Tlie tnyt from thb large lenH were rrccired and Baiijn]fti?tl 
thmich B Eniallcr cir]e+ of KS incUi'a dlainctcr m the dear withio the frame^ fie 
focal Icfigtl] 20 htcheo, nnd the dumuj-Scr of the foca* I of an inclt, Amocigat 
o*h^ remarkable oUhefi froduced by UlU inaimment were the foIlowW; 3 
grama of cut itm were fined in ten eccondi; 20 grama of gtiM in ffmr ir™da; 
mgniba of lied in Iweire a^condai and iO gmina of cfflnmon Imiaatone in 
Rcondi. Tan nit garnrts* tiicn from a bmceIet,hegBn in run the one 
1^0 the other in a few aeconda^ imd at length formed into one glohulor gamcL 
I Tie oaed by Mr. ^li’^edgwoodp In make hb pymnietiie |eai, ruilp in a few 

■ecinida, mtn a mbHv mamel ^e are aoity to idd lo the acCMinl of fhb 
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iiitiramenc, tlmt, Iwing afliied for ule la wrerml icamcd 

Wilt bfilie^E] it tTBa iirat tD CldDJi, Oil fpecOil^iliinp or Anionglt Ukv 

prEwnt* wiiicb be^ompyitkked Lord Macsirtney's ombasTi anil wm itare lofb 

Boming;^ minnOTS are HmojiFe cnurarHi or J!E£cd;on, ranucd iff pnlisliHEi Enctal i^JT 
■ilvered and wiiicbj acting W Ulc lawn of rftiecdaiiLi tlirow tbt rftyi back 
into m pnint or fdctti bfilbre ibe ^ 4 ^ 0 . TbcEe infftxmncdU vero QoE only weU 
known Uie anci^nEaf, but, if we may credit the Accounts which bare come 
dowel Ha 13 , ihs effectj of wiiia of theiT cnutrivanccj waic lupcrior ^ any pro¬ 
duced lu moderu tiniei hy the iftme ineanfiL Airhiraedieii, it ii sojd;^ reduced 
the TUimati llnCt tinder MarccliuE to aihei^ by buminf mimirs^ at a boWfthot 
diltaiicOp Mid Proclud ta wajd io have bumed the dccL of VitoUtuji' at tha alege nf 
ByranELuni by the same meoiHx Of the modcrhl^ the moat ramarkahlo buoiitig 
nLLmcKn jure those- of hf ■ da Villette, and of -BUifriJnt^ Tlist nf do V^illelte W 4 is 
^ feet 11 inebaa diameler, and Its fotad distance 3 feet 2 mchn- It waa com- 
pn^ll of tni, copper, and LID gEaPa+ Souie of its cd^t% as found hy Otr Ilailti 
and Dr, Desa^licr^ arSi that a silver ikp!llC5 malted in 7 ^ miont^ ^ a 
halfpenny dn^d m Ifl iniuuti!i, and niM m 3T mtUutci, and a diamond 
Weighing 4 graina loat J of its Wtf^htr That of M. Baffon ia a polyliEdniii, 
"Q feel brnad, and m matiy hi^h, consial^ng' of 160 Stanll rnlTrora, Or llllt pucoa 
of lookinjf flasi^ each 6 Indies sfijuare, hy mciuis of which. With tho 
raja of the aim, in tllP manth of March, ho *eC on fire boardl of beech wood 
at IS6 hret diitance. At oootiiL’r time ho humad Wewd at 2CM} feet dliLaiiCO^ 
btf Jitso melted tin and lead at iho distance cf above 120 feet, and ulver nt 

^0 feeL i- -J i 

BL^TTON- A IkaEcnin^ fni varlfllH parts of dniit Bmions may he divided 
into two g'enaml cljiscOr—H-hnse with abankip or 1-nopa of metalp fot the purpoH 
nf attaching them to gormciita, and tboM withnui itiankfl p each olsii ii 
m iiniijaeturEd Irom a grrot varieJy of matattsli, and hy a viliety of methods. 
Of builona WlLli thanks the gFEaUrr number Otb compOOed of niElnl, althnUgh 
^Ibsi and lUOlhEr nf peall arc aim empIoyEd foe the purpose.. Mclol bultoni 
art fonned in two diEfcren t wayip the hionla or base^ of the litittoiu bring oiiher 
cast in A modii, or rtamped out of a sheet of meial; tho former method ii 
gEnerally CttiplDyed for mating white mctlll buRniisit and the lalter for plated 
and gilt huttoniw To cast butiens^ a gMat number of itcpi^iioiw of IhE pattern 
of Lb a hii tton arc- taken in. sondj and In the centre oJ each impncision li 
inietled n aliank, the ends of whtcli projeci a little above the eiirfoiee- oi the 
sand, and fnsed. metal is porured over tne moulA When cool, the iHittona are 
taken fioEn ihc niolil[lai and aftsr being clcanoed fmin EOild by brnahnigp atff 
placed in InlhcS, lha edgE* are tumEd, the fiice and hock fUlOulhed, and the pro¬ 
jecting part of die aiiaiik also tnrnciL The buttons ar? than neltshcd W nibbing 
the foci3 npoQ a boonl l^CJld with rotten itODC tif ddfrrt-tit oegraHi of do.eliL'ej, 
and oUEnranLi by being held ii|miti 5 t a revolriog board wvcrwl with foather, 
UpnJl wlii-ch Li ipt'ead a vesy if! tie powder of the O&mo malefinii I filially, they Arc 
arranged oil a ^ICVE or gratiiig of WLI^ and immctscd in a hatlilig wdudan of 
gritinnaled. tin and errnftl of LartiLr, by which means Lheit ifurfacas twCotno 
CovEced with a ihin layer or wash of the metah which iniproTea their wIiltenEU 
withcnit injuring EhairpullilL The blanks of plated hutions art cut by a fLy-presa 
out of Clipper plate, cDfitcd on one n'dc wim adver^ They ihen aiUipjdcd 
in A fnniacc, end ofhrrwirda atompedhy tlia dKccnt ot a weigh^ as in n pile- 
driving machine, the die being fijtcil in the lower surface of the wckhL The vah 
clerfng of the abrmk U ncrfciiTHHl on each hatton leparfttElyp by the flame of a 
tamp^ a blowup ipe: the ed« of plain butteta ore neat Med sirtooth ra n Unha, 
unit the butlcas are afterwards bailed in a aoluticn of crrani of torlsr and edver; 
they ore then placed in n latbet and tho hocki Imulicdi amt aJ^rwaids buttiiskcd 
witn hlood^oo. The mete! used for^t buttons h on alloy of copper and line, 
Ttu3 metal is rolled not mtu iliectM^and the blanks stamped out, which ts^ tliL-n 
plani«hed if Intended for pUlD hulton^ but if for flffurad buttutu, the Lnprvs- 
iioiL ii now given 'TbB shank s are nejct aUBEhmlp which is efleoted fla follows: 
each blank I* fumrahed with a pwir of small ipring tweezcH, which hohl the 
shank down upon it on the proper place, and n small quanlily of solder tud 
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mtn !■ apitliei] to eftchn 'Fhey arv Oien expand upiili iLii i™ tu a hea£ 

iUffldtril to mEll the salji^jri b)' liii srmnb liwjotn’tn tiled to thf buttun; 

uod whikt itjU Wfllftti thnj e.ie plaiigHl into bltxiz add^ to rrmore tiie uiidlB 
formed on lbs nirfbc^ by ih c hEat emf)lAy«d iu BuKdEiing^ the i)lliUlk& 
then placed in a bihr, the ed^ itmnded, and ihp ^lirEocea rqugli iMirtlkbcd, 
which untdeni them ivaAv far Five grairti of otIJ are fixed by Act 

of Pj^iATnent Ai the IcElfit ^lunldty tn b# emplDyed in gOdui^ agreni af butConi 
of I Jliah in ddamfiter. An amalgam if fanned of cold and mereiJ^V, and tlie 
button n tstt placed in an earthen itihhI along with Uie fiEnntgamj taj^lher with 
UB DiDch aquafortiB ai wii] moiatfil the whole^ iund th# mkltnnr k Btirred with 
a hmsU milil ihr btlttotis are completely wSuLeiicd. Tq dtawprite (fie quickuiver 
the bllttani are ihakrn id an irwi pon^ plarrd over a fire, until the qulchfiLre; 
begirt! Ed meltt wli^n they are thrwn into a Mt mp and Htiirad with A bmabt 
to BpreaiJ the unalgaiEi eq;nal]y oirer their iUrtaecu^ alter which, tlicy are retumrd 
to the pan^ and the luemiiy ^Dlihtllbrd eomnletely by LIie inL^eoied heM, leaiing 
the giifd erenly spread iu a thin tihn OVisr the enrface of Lbr bdltaliB ? th?y are 
then burniihed in, A laEhe, which cocnpletei the tritcnttkib. The better aort uf 
button! undergD the gilding procen tWJCo or tluice^ a.nrt are difliiqgujahed 
accordingly ** ddublc " or " treble gilt..''' f^lAu hulEaoj ute foimicd of glaf■ 
compreased, while in the fimd itatr, In mnuldHt m whleti the shank k insEfled, 
and wlleEt the fIjim hccome* cold, the thtLuk iw £rmly retdlt^cd in its pLtce. In 
raothpr-df-pcBrl buttana the method of insrrtJiig Uie shank u extremely bge- 
diaufl : a hole k drilled At Llia back and undercut, that ii^ lar^f at tbs bottam 
thaii at top, and iJse HhlUlk being driven Iq. by A steady str^e, ita Extremity 
expoiick; an Htarting agamat thtlmiEom of the hole, it becomes firmly rirettrd 
into the bulEua^ forming a kind of dovv-tnEI joint. 

HnEtnnt WJLbout sfaanlEi are of tffO kinda; the fir^t tlM atmply disci of ham, 
bcMii!^ wood, sff other niatanal, with feUT hoLre drilled through the hwe, fur the 
pilriHNe of 4ewiu^ thrm to the gnmiEnL Hum buttnni of thk deaenptLOli ure 
made fiora emw-hcok by prcaiiiig them into heated mould b. IIhj hoofj btvuig 
been boiliid in wnter rnitiT they are eoIV, are first COt into pletiw of tlio requisite 
ihEcknvBa, and after into iquarea iif tlac liwc of lha diameter of the butloo ®jid 
i^erwardi reduced ta an octn^oal form by eiltling off ihe CtHtiera. They ara 
then dyed thick by ifUlnDrEmg llwm In a canldnm of li^nial and copperaa 
milH. A ^tlantily of moulds loracwhat renemhUtig hulCt tnnuldja, and each 
furniahed with n miccitcr of bUthL die*, are then lientod a lillle aboli'E the point 
cf holliUg water^ and one of the octngonirl piecci of horn k ploced UetWren each 
pair of tfira, and the nmuld bcinp: ihut is compnMfled in a fmaJl screw preai 
and hi a f+'w mioutiia, the hi>™ Ewcomki^ softoned ty the beat, recciYet the 
Lmprmgion cf tllr die, after which the edge* ere elLm>ed tifiT hy aheitra, and thrn 
ltKlQd^^d In A latoc. The hoira in buitoua of thij descriptLon are drilled by 
mcaUf of a lallie, represented iu the siiJi cied rugrevtog- Four Bpmd1«^ of wbict 
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two onjy a o cut be KeT^ lumoilcd in biBringi il i, emJ bv ifae emt™ 
pomla ce uh mule to fevclTe with gi««t vcloeiLy by IlliUii of two bandi d d 
passing oifcr pujle^i t c focil lipoti each of the ipindlE^ nch bani iriTiiig two 
spthdies, Hill rccciring nwtioil from 1 wbccl T«rk«l by 4 iKtMlI#. At til* ead 
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of tuli uf lli& qiiniLUei ^ li a Ivaok Lhi^ to ftTciT other iplniUeii// by 

■imOnr Koois at dtw sad, the other end of the HjHndTai lliroiigtl foitr 

Emnll holEa £ti the ^tc mnd the projcetlJi^ pcjinti bdug fonned iota airuilt 
dl^IlL Tike button li pljlicnJ la a conenvi mt btiil punned forward o^uDBk 
the dn]]i hv a plecB af wood. The Etandard j can be excbtiDgiMi for tnulkEr 
with holcB mDre or Icaa opart, mkfi the ml Aeon be me at any height to luU 
diUcrmt alxrd buttotiH. Ah the opEndle holrf m Xhf pliiLe y ore njiarar tagetbar 
th on the hotel in the itainJe.tii the ipladlEi ff cuDver^ge; llio li4>okfl £a the 
■pnidlei are therEfore neceasary to fortti a univi^nsal joint. The secoad drwrip- 
tnm of hntEona withani ibmiEj condtiv of dun dibn of WEwd or hane CEH^d 
mdllliitjr E!orEErd wicli dSk, doib^ or olber BnuiloT moteHaJjiR The boile for the 
iriOEiy# In made from fefiifaE cLipi of bone cowti into thin dokesj and bTooglit 
into B circular form by two operodoni^ tlliutrated by Ebe accompffljiyfcnjg 
cngravJiig. On one end of UiE spiadLe 0, which revolve iu bii^lngE at o, !■ 



flcrewed a toot and on ihr other ota two coTlare rf d, betwacn wMch a forked 
liif er e embmcEa tlie abaft, the fblnrum uf wbicb ja at/. Use ipindla a Ih put 
bi rapid nindun W b tuitid g poadrig orer the polby and over a b^d wIlmI 
worked by a trea^e; imil the wnrkmanp hotdlne the material i for the muiild in 
bu r^bt hand, ngoinaEa ptfisc of wood^ fnnlv Ecld down in tlio iton ahmdatd I 
by two 3CT¥wa, by means of the L-ver held in im IcA hand, he adrancea the tool 
c i^uiA tlie nksteruL i of the miHild: j the centra] pin of the tool drill* a bole 
Ibrongh the eeatre of the mtCTided muiUdp whdsit the i>tber twct nomU drafribe 
a deep Eirab! cuttinjr half diTTHigh the thickn«i of the materiidi luid the flat 
surface 1* cut cnootb by the mtermedkte porta of the tooL The tool li then 
drawn btink a litllr by the Ibfet Sp and tbc matoriii] sblfbd to hirna a freah 
portion of the iurfaoe opTHHile Lhe tool, and when tia many mouldii a* die plate 
of the matfrial win affonfs are Lbna half OUl thmu^bp the Other aide Li prrsented to 
the Tool, and the eedlral point of il beingmierted m the hole mode in the dtil part 
of the opeTation, the other two teelli cut anoLberdeep dttde exactly Dp|i(Mite din 
fomi er one through the nniMiain^ suhstimea of the matertolp Aiuf the mouM ja 
left itkkmg OU the Cnol; by drawing back the lever e the tool receded^, and the 
tttouJe^ TueetiRK^ u pushed olTthe tiul, and IkJ li j o Iu a Hroidl box m. 

Covered buttOUa hnymn goCo« Ento very gOEietal uie* TBiinuj imptulWinen^ 
hHTe been idtrodiiecd in the numtilacture of thcEn^ and potenti for Inu purpm 
havE been gTontod to yiiiofu p^ticf, aa 
Sandeiat NcrEdltamp Aingworthf diurcht 
and utJiefi. The following n Mr. Sanders' 
method of making norered huttons; m 
piece of tbo matorimwilb wludb the mould 
^ to he coVErod is eul uf m cinrtdar ibape, 
fcm^wiui larger ^an tlie intended huttou; 
upon this k placed n dko of raid of ihe 
exact iko of ^ huttou^ and nextadiac of 
paper cuolEd with nnodl^ivE companiticm, c { 
which will bteoma lafl and itteky by heot i 
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And iipan lKhc If Ldd a Emiton moiilii ¥ bA¥ici^ fbuF hal€9, lhrou{;h whioli 
thivadft orfdinjTi hmre lihMn p^iiud to fojni thg fifxlble sluidiL TIich curidji' 
disfi!! |kiiE tcLgclliorj ore thes lofd OFCT a ElixirlEmi hoEe ui ii metiJ 

block n; iMa liDk cxnctly the lize of the inltMidcid olid the 

coveriiag df ihc buUmi heiti" liLfi^er tlinn tfao holff, vhon the duel at« pmhed 
down into ihe holepthe mnEorial of tJio tovcnti^ will wrirkle up on th^ 

UAind tho Dthpz din TIjh ttlhe A U then Introducod uitD the {^'Eindrical 
holtj imil lEx lower edg? heing heWIled iavnrdap wiil, u ft iff prEJMcd dewn, 
gathei the pEoiei of the idoth on Eh* edge of the button j towardff the untro 
iff n tUrcbd riLig nr OdEEiir tuiTing teeth mund f dgo; lomewhnt like o ctptii 
A ttif U DOW p4t3Bvd down tElo tuhta fr, and dtiTcn with cou^derahle iorcc 1 j| 
the pnneh Oi md llyj hliock a ElELrag been previdady heated^ the odhcfflTo 
mBUer will he aaftEued, nud cmw il»e ferend diic# to stlnik logctLioif^ whlehp 
when taken Dili and heccinc ooEd, wdl bo Tory £zm and rotain itf ihope. 


c. 

CjIBLEu a Tupe of hsi^ dumetefj by whloh ffhipfl uo hold to tkmr nnehpfff 
or ULOdrinpi Tna mate^ff of vbteh csbUff ore formed m Tcry voifou^ ob 
bfLBi, hempp ninn^ tmd cair^ or tha Link of the cocoa nut^ and Eattrrly ItdIi 
chohiiip of A paxtlctiiiidr Cdmtnirtinnj Emvo been extetuircly ttaed, and arc cd’Ki- 
tADuly ciJlcd chain OLblt^ Cahici m eompoud of cither throe nr four rope» 
iwijted togeriiETp each rope conilf ting of either three m four iltmudip ciLch utradd 
containing an equal tnnnber of j-amap whkb nutnlw depends Upon the dirunetor 
of the cable, Cnhicff oie deUnciinsied by ihsh dt^umr^rcoce in iDchoffp 03 a 
32-inch cabiej meaning a cahEe 22 iiichoE in eincumfcrence, Tho length of aI] 
cahteff ii the ume^ vtx^ 120 fathomA. The huger d&iu of ehipt in the iinTy 
nod in the Eait IndtA Compnny'i iemre ore lui^y providod with the foliowing 
eablEi : ¥ia: two apliced together^ for tiie beat liowcr uiebnri two far the imtili 
bower anchor; two for the ehect; one fp&re cable;: Add ntlc ealdE for iliofftremn 
RnehcT. The chiuuff CenpEoyed fnr cahlea hare a ihdrt iUl¥ bar In the middle 
of each lint, tojprei'erK: the iidcf coUnpiLtLg when the cable U expoaed to n 
hetfry tirtdn. Tno form nf the lintx mA fftnyi^ and the mn^ of a|jplymg the 
lfltier+ harre formed the lubjccli of numeroui pali^ntp. The anncxail figaircs 
repreAent one of the Imka of Mr. Hawkt^i "Intent Chtuni for Cahlei and 
Uawierif" and bIh iUuatiratcfl the method qf forming them. The novelly 



m the lorm of tfacae linki cuniuti in their being thicker at the benda than at the 
widePi wbetreat in mnat other chiin cahlca the Imii -are either the ffome ihicimBu 
thrnughDUl, or are nralleft at the hetnlffi The iron rod a a oC which the link 
la firmed, it wBl be seen ba^ baEE»out en- 
largementi at tegular diaDmcee AiimdDf; 
ibese m produced either Ejy caTitJe* in tlm 
rolEcrs betWFCD whkh thq rod ia dmwn, or 
by iwsging CT forging. The rodi being cut 
bato riaet kngtha^ they Afe tUmpd round 
into Unki, and the ends welded titgrther, 
when, the Imlbi ahould he iltnokd eXAclIy 
at the endar na cetnrrArntcd by the An^exl^d 
EJjpre at fl ana the atay-har h inaDtted^ 

Choinff for cables Are comoiOiily made In lengthi of 10 fatlloma, eoiinected by 
aboil and diBEkle^ for the ccmrenknce of dipping on in an cirieigcncy, be cuttiar 
b of courts out of the ^eatioh; and Pit cTeiy 3o fathotua U a awfiel, that the 
chAin may not become twiatfd. A aimple 4ind rfTcctual atOpper for chain cahles 
U m^h wan ted, ^ conaldcralda difficidty b frequently eapEifrtujrd in ^ bringing 
* Ihip lip^ am It W Irrmed, when it bluwi h^td. The urctinaTy rioT.peT COOffim^ 
af twn concave piaica of iron, between which lhi choJu jmsefl ^ tlio Tower plate 
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IS firmly ■kutl-iI t* the iTii tbe upper pUtn turni «p<rti a A long 

iron bar IM Ll»ert«l inld n wket caut upon die lippw plate, ffpd tn the nu^r 
_j w ci+t iid'lijkil A iM-k l*_ hiiokEd to a bt>lt m eJic deck j atin u numbef 
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eable^ kcM lut hy tlia fftupfpeir; y a tqumt: hoj, iliding Ihitvupli the benm 4 
tbjicnigb M|qiuv h olef tn the fi)cin|^ plutea Ah; i the bank ia the cud of 

the bar which lakca tbc link j of the itoppcr; k a dcub]<y4iire4dcd icteWi DU 
the other I'lbl of the biir g; t ihc ietrwed end of a eiMik h^dle m, fitted on 
tha icrBw Jt; tlie other emrl tumi freely in (be pJatc & o; pp the b«lli which 
Mcnre ihlfl plate to ibe heam Hj mniSng the eraiik one wajt ^ ^13 ^ 
tllnl the Cab^e win he tigbtJy prwed by the Bftnjipcr ogtdnat Ibe Lron kqfe o, Uiii 
by turning it die utber way ibe preaBure is relmed. llic didEng box y is dinWD 
sepiuatc flhove^ 

Hr* WiTliam l^hcltun. Ehimett iuid a patEiit for a cohlc-aloppef p of whkh the 
IblKowing is a dwEinticm. Thk appcmltii ennauli of a metullii: box Ot 
tuining a EpErally coifed spring, through tht centre of whioh pasiei longttudlniilly 



a bar; one end of thii is stnn^lj TiFett^d to an Iron plntop and tbc other tor- 
mlmife! in a lu^ eye, l^i-' teCEpdoa uT a hook or a rope. Now* aappofiiig 
the cj'linder 0 to be mide fast at h to lome itaple part of a alup, and iho cable 
Cp wMcfa parries ever the nde nf a ihip to haTo an anchor abtacbed to the other 
utrrmity^ when any stnin coioeB upon ft, the hoT la dmwti more or lesa out of 
the Eylinder^ compr^alng the ipriog, thns aShtdinE an elastio fcjutanccp whiclt, 
CODdnilAlly increaiing with the fofce appHedp wul pnrFEnt thoie a utt i dm ta of 
tearnig away the fiutcumgl^ which odpht, without such appondua, bo the mulL 
it ie of course thnC thii con trirjuice u equally applicable lo any edict tackle^ 
wbich Ft will nlwayo keep in a proper Htata df Icnidon alUr the couse of tha 
adventltioui strain has ceafled to operate. 

CACAO 'SXTT, m Cocos. An oblong raundkb nut, neatly the shape of un 
uhuondt but lar^r ^ the iibEll diurk^lonred, britilDp uiul thin; tbe kernel both 
extemi^y and mtemally bruvulih. It b the p[i>duM of a hodJE uteT ^be 
C(jcaDt hcikring i large fruit like a cucumberp which conUliii itiirty vjr 
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man of Uses* TlUlH. Chwolttio « pnipAririi from null. A pntpnt iJai 
liiMj obtaLCieil for a pt^paratiaQ of tocoa^ CoUctl " iSlof^ljaJI i Ejinurt of Cocoil 
Thf wbiell U 4ali.-il tilt IRtll Februiiy, 163^), dtflcrii^a iht prvceH 

to cousiat iti boiling, for nn hour, » jmimd isf powdtJtd cocoa ia fi gBlkm of 
WHlsr; miltPTO 11 tben lo 1:» paiMd OirDUgb n EFro+ aJid ibo oa]y iruittcr I* 
be flkiniilicd from the BlirfaM. It it Mfcit tn be E¥pipcrutcd 1 tl fl water batb, ElU 
ii MinAimes ibe ccrtubtetute of trrfidt, wto It u lo be rr™r\'cd for nm in 
Lrtittlei well corked jmd wled, » os to render them impeiTioLUt tfi the mr. 

CAISSON. A kind nT chwl-framed or tiat-boHomed boftt, Mmctimrt na<4 
in lnyLng the paera of hridge» in ilocp or Tftpid TiTem chImsOUi for ihw 

tiurtwi»e copjiiat of a itry itriMff platforni tjl tamberj to wlaich art tUAcb^ tlia 
two ijdcc, in buch n monner fu to iijdniii of tbtir remo™! vhen no Luiig^ 
TEnabLd TIseee tidefl, wbicb ure bIbo very itrcni£lj framed of dmherj to rewil 

tilt jTtal fiveaiUTB of lie WAtcTp hte tllTi'to tDWIinli tbeiT titrEinllitB, BO 9.1 to 
mti^l I^tcb otlierp mA form a idicnt Jin^lc tip And 
duwn ihc tlream, end indmiPE n ^ce wmewSiot j 
wider ibon the fuondatisra ef t£a pief of ths i 
hridee. Hie Wta of ills pier hems bjT 

dTti.lgins or ottiiTwiMi iir caEimo eb bronght 
over lie ipoti ™d moofwd in the proper 
pcjBitioia ? two QT lliree of iin lower ciraraci of 
iiii 44 CinTy lire thi'^A bulli upon the plairorm. of 
the ciuiBotip and tiw? water Ii tlicn nlowly nd- 
rnitted fay A pJnita In tit eastran, an H to cmiafi 
tlra OuBEOn to lettk JD to IIS plnee \ HUd to pn^aOl 
llie efTreti of ton greet a preaButt of water wben 
the rile and Mi of the tide ^ eoanderebiop ibo 
water la gEoo^y admitted Edtoc time helor? 
watEr, and pumped out a^ain afWr the rbb tide 
hu ecrtuffl^ncedsio thatlbcworkruED may Miame 

tb*|r UhcPUTi bcfctB Iitw water. When the maranry 
ii brouplil up HP bigb ab tho levd of Uie water^ 
the i^as of Lbc chtaBon are datached &om dt« 
boltuTD, and remD¥ed. WeattnliiBter aod Blnii-' 
frian bridgci Wrrt huilt on caisnonBr but tbe 

prEfcnitioe ii HOW gEncmlly mvCil to coflar dmni. 

A. pAtent wjkB nbluUcd by Mi. E^eLte, Fotf edn-' 
itruftiug jetticBv pierip ic. by tueani of 

wbat ho terrat ‘‘meiaJIk c^ianpap'“ or a peculiar 
deiCiriptlon of and inm bax^a, VAnerikly combined 
by dovetaili; iboea boxca, wh^n in ibidr 

E ilftcw to form a pkx+ nr qipfj SiC* are filled WitJi 
iquid lime and rubble^ which iOOU uta bard^ Aud 
farma a Bolid mail with metiiL tor tllr 
brULt tlucidnliati of the plant a few of ibo more 
umplc fomiB of caiinmi, and tbidr modE of 
uniting, ai fiKemnliileil m tbe couBtructioo tif a 
pkcn «re en|[raTed beFewith. The. ^banri li open 
generally both at top qheI laUtom; Ihe tbkknoai 
i»f tbe iblea proportioned lu tbe atnai^tli imd 
grar \xj recpiirtiL It ia prfl^mwd Uinl eitch ealasi 
be 7 feat in leocrtb, ^ iWt m hclghlif and from 2 
to ^ feet in widlb, according to the naUlte of 
the wort in which it ia to be uted. CeiaHmA 
couatitittmg fmmdadulai tbould be cluBcd at 
bettorm, and in niittiip one litr above annlber, each layer would become unitf^ 
1o tfadce Lmraedia.trly abate and bdoW it^ by CuEamendug tlic alternate Tcrtlca] 
cotuaea wUh A half caisaOTU Fip. 1 it ihe plain oblouB Bqtiare, with darctonF at 
tlse^ndi, ntiU apphcfthlH to ilraigbt liEiei^ dthcTia baiikii]^ feipi»ed to water, 
OTta lLle iotuiur of iLEary worlu^ *4 cniet finU, ox in bniciiagi and bvLltrwea to be 
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buTisd Ln iho f EiTtli, TltEi fisrm jidinlti hai liEtJn vairiaticii in itii n^lloHiDn-r 
aJid timic in iti atirn^h. or Fravitj bryniiid wlial may be jfiiined by mcreaHifiE 
tbr tikkncai of ita tid»- 3 [> im mertt nnivi?^ foriii 3 Lt may bt nmT- 

tiplied tn any extent* jet h p^ect in itaelfp no chim^ge of fotlU OH 

tbo Eido U> nniah a wnrk^ ind ihe eildn may be ronveqipnliy conipiel^ by 
Ailing up the daW^Eail groove w\lh el porEnblo hmlf ddvcEiiit. Ffy. 3 £a tha 
i^Ulfid form, whicti mav be uEsd la & wd%^ 4 ?d line aloog the ctHtit, where gtyat 
Strang b rtquTrt^; si alio- epptlei to pip™ nnii bofiti Diii. The: datbed projeetism 
Je Ebe bdf wbkb wonld ho rccpiired to alEjifh It lo ibe ctcsm: foirt; m 

the mdiiited ciusi^np ftbonM it be cemidEted netwsrj to add Riiothit- waved 
line, would gift the effect of arch and ecoiEitentrch. 4 !■ a jraduited oBiiBinip 
having extra davetudi for uniting the main Imo lo tJie hfljtkn. Any jin^tt may 
tbuai be gflJacil, einiuly Iiy mooriti^ thk oniuon In the bMticHi+ iu uie directioii 
required. /Tj. iS u Uia tenaiicatiun of R pier with n bafititi'n r tbo erlfnud dolEed 





line ibows the bfiuiHlttry of the dop^d bant j the CTOM forts are intrudneed at 
luitdhle dJ^toncei to ixiMire groat itnhihty j and tbe innHE dofetailed groovei 
being left in Ebe inner lin^fS^ will; tinble the engineer to add cro® fnrEa ond 
bllltreJUBes to any extent [hitI ntay be rcqnlredt 

C:U.AaiINE. An m of dnCp pfincipillly used m making hraas. 

CALCINATION. Tlie pmeeM by which lome bndlrt are rendered reducible 
to powder; Lt Eonsistft in exposing tlic substances lo A Itranf heat, K ai to dioi* 
[rtte [ho wider of CTjataJliittlioo and other vnljilile portiena. 

CALCULATING MACHINES. Machines dsTised Air hieiliialinn nntb- 
meticAi camputatiDns. Plnoin O rEmOle pet tod of antinni:^|. iTuioUA Qic^livical 
donees were resorted to fur sliia purpose. Amongfit thy Catee^ nod Ronian% 
an instrtimcnt called “ abacua was Employeih ciMwirtmf of 1 number or 
pnriJkl threads, npoo which were fttmog u numher of bciils for c^len, to 
reprriml unils* tena,. huodreds* Ac, The Chinese aL the pieacnE ilftf uee m 
their cmnpntatloni an toatniintnt called a. iwiuipan* nenrly reseinhJni^ the 
Gmik and wbEch may now be met with bi the toyshops nf LotiLiom 

There are Eht^ and iniell fwnnpiuaa j ibosc for me'rcantilifl purpostjs eoTMist^of 
tunny rowi nf small bcdle stmtig on wipm^ cODlaining fifteen balla oil each, with 
apace for their being moved ttn and down with ease. Thtic rows nf balls m 
divUed by a ernss bar of wixJ ejrtEndiiig from side to dde, leaving £ve hahj 
above and ten below* Each hah of the upper row la of ihe nduB nf the ten 
bnilM oil the lower row, and by moving down to the biir one of tlw upper balls, 
the ten lower bi^ which Siad been tnored up to the bar, ara at Ifberty to repTfr- 
iont any ftiTlEiiSr ium msd Ibty have aB again roBcbed the W, 
hall ii brought down from Uw npper luw, and 10 on untd thy fiyn balla are 
eneairedt when their voluo 11 repioEentpd by one ball nU the adjoining wiru on 
tbs left hand, and to nn to any amutmu These ijutramsota am rniiVETsally 
emplovod ihiodgbout China for the pUfiy»ea nf cimipulBtian; and ao expert 
arc the Cllhi™ m the use of them, that few Europeana, with the asaifftancE nf 
ptm and inb* enu beep pace with them. TUn cokbraied Kapier^ the invEnlor of 
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logArilhmfti contrived m inrtrumenl by vhich tfaB DpcTHtltm of fnultipUEAtiiici ii 
mmh fufilltiiLedr tKe poodiu:! of onj ainglo i%iira mih tlio 
T€pc¥iEntod At uact: by a very limpb mccliSIli&d Opet^on* Tb.ij m8trcim«lll« 
wbltli tdEUist^l of * liUUiber of deUwliwi ro^K ticb warinp at tlie top iome om 
imil vrilli ihe product^ of the multrpljEid by tbe nuiei imiti rJingBil 111 ■ 

lino bciicALEk ii oueh manly known 1^ iIje oaiho of ^Apior a rodi ur bahH. But 
by fu: thi^ m-r^t UEefuJ con^vanco of tblj kiOfl U tbo- Uimtcr'i trealtr 90 PAmend 

after the inreuto^^ Mr. lidtriufiii CutUpr, aia EmitLBnt Eaglihb inatlsiaiLfttiiruEii, 
wbo likewisB wip (be HUlboTof Aerenil other Tm' tuieful invoikUani. In. tbn oxUfUt 
to irbjob tlfcB GuotEr'A lode bu been Adopt^^dlt it livali die Chiooic ftwanpajii 
wblUt til JiOWcn tar el:ck<t:d iLckb of lllo lAttnr injIxununiL It COnAillS of a HaI 
roler of btix wood, 2 birL loo^p Laufui^ vinoui Uues luid dova upon il^ by meaca 
of wbicb all eJu; \'vnoiii ptoblrnu reloiing Eo Afltbmetiad tn^onofnatryp and tbair 
depending icifncAap may be p^rfoniued by tbo oaten t nf tho compaHsoi Olity« 
Tbil will be beit by a dworiptlffin of tlm line, called ibe Ime of 

numbEfp or GuutcrV line, vbtcb la adiiptcd la lllir aolutjoli of nrilbiniiticiil 
OLLi-itlon*, and exhibiting a few pmeti^tLl eoamplm. TtiiB lino of nmnhon im 
me logBrithEmc ocalc of proportionoJiiT wbicb, boing gPldlUltird Upon the nibr, 
im« to iolTtf nrobk^ni in the Bome TnannEr mb i I ’Fit'hin H do uikbnietSoiilly. 
1 l 11 uonifiy dlviuEfl Enlo pnrtl, cVe^ tmtb uf which il Dtunbeftd, UegbUniiig 
with I and Liidiiig with 10 ; «o tbnt if tbe Gm |T<at dlvtfian Hand for ibe 
I of an inte^cr^ tbc next Ereii diri^ni? vnT3 atanif far and tbo fntmncdiaie 
dlvidoai will raprcBent hmidrediiii ofiniinl^Ori irbilat Lbc Joigo dlrisana bojnnd 
10 will Twprcacnt unit!; and if ttie but let nf dlrialona ropccafllt lllilta, 

the Hiihdiviiluita will nmtoient tCAthi, whilit thfi Kooud let cT luge dimiana 
will nrtKTMQt tcai, on A tbr fubtilvliioni uniuir and » on. 'fba geiiffAl mli: far 
iiiing tnU ii ca folia wi: lincc all qucstfoai are Tfducifcda to propor- 

tlonik, if i\is compaaM^a be extended from the firvi tenn to tha third, die iiune 
eatmt wid reach from tbo ^ecand to the faurtli term4 The tillDwing ore A few 
climplra of lalne of the asa of Hail lini!. I. To find ihe product of nny two 
[mmbora, oi 4 and S: extend the OOmposBci from 1 to the uiullIpiLer 4, and the 
■ami iatrnt applied tho ismia way irom d, tike multipltcand will rcich tha 
ptodiitit 3fl, IL To divide one tinmber hr inotboTp ai d-G by 4 ^ esftcnd tho 
compffi&c^ from 4 to and ihe aanio extent will reach &vm 9 td 3. To 
iiud a fourth propartianid lo tlirco gltctk untnbvn, ia G, % 9: extend the com- 
pai^H tOm 0 to d, and Hsu extent load the inme way irnm 9, will, reuii I2, tho 
fourth proportkonul m^uttred. 4. To cKtruei ihe unioiiG mot of a niunher, mmj 
23: baled tha diflianro between I on the mh and the point repr^enting 25, 
th^n half this set o? liom 1 will give the jHaiot 5 ^ the inot rei^nireA I tl the 
umo manuE-r tlic cube mot, nr iha root of any hlgVLcr pciwer^ nuiy be fnund by 
dividing the dutanca on the lino between I and [he mven number, into ni many 
equal ^lOTEa bs the index of the power expreaBeo, then nELc nf thoH parts set 
from J, will extend to tho number mpFBfientlag the tdoI roquirod. A great 
impTovOnireliL hecU made in thk inoiiumnnb hy meonj of which eompjLiBia 
ora rmden^ imneeeflanry. It consiali in having two Imea of numhem plaeod 
one over ihf other, ODo of which lines la engraved upon a slider moving ill 4 
^oovo, adJ il bjtplled os folioWa t the first Unm uf the piDpurtinmil upon tlje 
mder being *at ngoinat the thinl tenn upuu ihv fixed lenEf!, the aeooml term of 
tile proportion Upon tbo slider will itann oppofnic tho fuimh term on the fixed 
Male. Itlitmmenti of diii di^crlptloti, with scales siwtad to alman «vcry 
hnineh of art in which tndCLitathih Is re^nized, are now comm uli Oltinogst hi- 
tellieent workmt^Ti , and tko scaie of cLenitC^ll cquEvitlcllbl, by which tbs bbuEnw 
of the chcmiit &rr to much ladlltfLUil, is conjtmcted upon the aOmo principle. 

Mr. Lamb has rrcenlly amingod the lo^orttbtntc lOdc b B circular form, hy 
which tbr potiahility of the batm^Tl and the foctUly of iia apphcalinn, w *□ 
tnueh jncraaaoiL that on matnimcnl much smaUer Ebon die following fCpmen^ 
tsuian of ill and which can be COnvcniDUllv carried m the wolftcooi pocket, 
cemtaEns dirbions larpcr and eofliEr to tboA thou those Usually placed oil the 
2^rce1 thdmg On th^ focn uf the Instrument {which Mr, Lamb calls a 

drentar proportionerj) ewe engravrd one dmibla and two ungie iogurithcuic 
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linei, Ea tfnTMrentnc cEnkt^ The middle drelc, w^ilcL « ills 
ittnurfe^ A. hm boiL dlrideA, for tEsc ^onTcoJfltiM stf acting tlifi 

icnif r or uieUt cirdija, wHEeIt we moTki'd M Bud L. The hnwng am mticr 
circlet A arfrl M are Iwtli Iiumbercd I, 31^ 3^ L ilkp 6, 7| fli aild 9. fne e^w 



bctvkl eacli numbered di™tdn U di-riilid into iifid iLosa iti^ 

for A fi^ond %iire. F™ 1 lo 2 «icb af thiae dinflont Ii inbamded into 
llJw^lItl^ for Uie even numlam in tEic third docei of fig™. rin«ni 2 to 5 
cEch t^ih diTijioQ w b*lT«l for thn 6, in the Usjrd ptico of figure*- ^ 
mn*t be ftiWirided by wtiinatlQn for the mtcnaied^te ™ 

cirtle Einirted L, hat o doebte Ebie nf numbem: tlur fijll balTctrido nuauUrJ^ 
1, ± 3, -Ip 5p Cp 7p Sp 9, and tba M«a*d haW mytid 10, ^ 5U, i Op 

flO SO, The Effnirc cru A and may either iijreily h ^ 3, flee., oi lOn 20, 30j 
Jra' Iff lOOp 3l00p Ac., and bi tJie figured ditirirma bJUj, iii> m ecur^ 
miHl the miLdinitona: toraifdinBi thuy iiaud for dccinuds* In pBtaidg unrty 
to ihfl ngbt, tJi& mmibcrt will zmtMn a figure mwt afl^ m pMiing m the 
left tUer will wntain a fignre l«t; the fir^t ilgnificiuit fif^ tn n decimjiJ 
will Tory in like manntr. Two numbers in a piofiortwii wliinh bare the tamo 
name muit alwavl Iw taken on tbo aame circle- For multiplicatl^ ^iflMPn, 
odd common pti>ipEjrfiinip A muat work with M ^ for JiP|aaTe root and dup]] 
tato nnmortion, A nmil wort wllb L. Iti durect preit^flrtionp the first nhii Mficond 
tenna wkll itand together; ln.it m uidireet proportion, itie Mcond and ihud lerm* 

will stand togetheTr . , , « i i 

Vari^oua maehiuffl liare likewire been cmttived by Pok^ ami by 

which arithmEticd calonlatioui were onuie by raconii tf irains « wbreli and 
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simElar lEmmcFiTicnti ■ snd the lute Eari Stmliopt: inf cfitpd a diflrhinB of thii 
*attj hy wkich he hk cnJmliEtiefiH r»p^liT)i^ the naEiedel ilehL But 

nniie of theee contrivancci can Imt b cnoEneDt's rankpariHs with the eluprbddut 
tnHchine dcNgned Mr^ Babhn^^ and tvaw iicbHj ecMDjiLtptBdr the furtctfanft pf 
which are lo cmbudv in nrnnhinery ihe rntthod Pf diScTDnnat whjcli hju nETcr 
hefere been doDPr ft OOlltkla of two psrtSr—a adculdtlh^, nlid A ndntang partp 
hfilh sof which are neceBSwy to the ridhliuvnc of the invenujr'i ?iewij To? the 
whale would be loit if tlie OOtdpUlntitDibe made fay iLe macfaiue wem 

copied by liujTuid faandflp and tiunsferred to tvpo by Lhe curnmun priKM. The 
l^ater part pf the calculaLttl^ mBcliineryj of which the druwiagt a]oiip cpi'cr 
li^HJirc fert af mrCace, U already cc^Tl5l^Dct£^i^ hut Ich progrEsa ham bsen 
Enjide ID the priutTiig pffri. Hie practical object of ihia diBcIilup is to cumpiilc 
nnd nript a gfrnt vadu^ sod oatEiit of patron pm i oil add na-rigatiem tahle^^ 
which CDuJd noB Olhenriae be done hut at an edimnDui ETpeqaE^ whilat it WQutil 
be imjjoaafhli! to himre the same accui^y, Jt ean aJto cumpilte tlie wwen and 
produGla of ntUnbcfif aod integrato itmniivfjfalile cquntEDDB pf finite ol^WtUCei; 
that when t^ie equation of diSerenoei.» given, ihe engbre, after bcinp properly 
let, will produce in a givEn tluic aUy diitant leriEK waich muy he requLr^ <oc 
a^y aucceBflNTTi of tEmu coromeuemg at a dkiLant paiiit, fn order tCi CoUVEy 
unue idea uf the powere of tJic tuachlnc, we may uictititiii the dfecta poduc£:ij 
hy a nneH trial enginE, cpoitmcled hy tfae mTEotori and by which be Cnmpuled 
the following tahlo femn the furmlda j^+x+dl. The figuTci^ ai llscy wcte 
cnlculoied the nmchiiiep were upI exhibited to the eye ai La ehdinj^ mica 
and rinsHar mHlrviuenla, but wens actmdly jirexeiited to k uci Ivo opporite tiilci 
of the biBclime, the numher 3^2^ for exomplE^ DPpcariDg m figures hcAue tile 
pereod cmplnyed in copyings The table is aa fnUowi : 


41 

131 

382 

707 

12?3 

43 

151 

421 

852 

H47 

47 

3 73 

^21 

0 \\ 

1523 

52 

107 

5*2 

97 } 

1001 

<li 


517 

H>23 

1081 

71 

251 

2^ 

10^7 

1703 

F3 


541 

1102 

1847 

©7 

212 

ftOt 

1231 

1023 

112 

2*7 

743 

1201 

2021 


WkilRt the machine woi occupicil in calcnhitiiiu ihli Lahic, a friend ol the 
iltVCnloT Uiidertonk in write down the nuinbcri aa they api^Brc^ At firat be 
mhfT more than kept puce with Ehe machine; but aa voern tw hce b|runn 
appeared, the machine waa at least equal ID Ppe^ to the wriler. At analhet 
trial, 52 numbere of the aome tahlej contniDing B2 HlpirTis, were computed in 
2 minilles 30 acooud^ or 23 figufwi pee minute f>n a FUt^quent eiecajien it 
predneed 44 %tLrt» per minute^ and ih-ij rate of compulation could he inain^ 
LnlEied fiJT any lc£^h of time. 

CALENDERING. The operelinn by which ah aoeldEUtal wriulilet end 
creaare are rempTed from rarious klnde of riothij and their amfacca i‘eudcTcd 
imooth and unifonn previoat lo packnig for trauipoTt: cahcDcrg are likewise 
eaJmdered befare printing.. The cntiiinuu calendering nineihiue nEorly rwinhiei 
the ondioaiy monglof hnt worked by a bonke-whcclp on aMuoiit of iu greater 
djtbeuxionK and wri^hl ; but the mcftii bnprored machines ccit^iet a aerir? v£ 
roUcti^ betwEtfu whEch ihs rioth pnaaei^ the xoUera being tul^ecCed tp beaey 
preimre^ and Inrnm^ aimultHneeualy oitber by fiiuiplo cunlacV or by means of 
wheel work. Mflohmei on thii prinrlple Wa DHcUtTe nre of foreign meenEiou, 
but have recereed two rmiMirtant*lnfcjafTjv«nenti in ihi* couiitr}- ■ fi^t, hy th^ 
intraducriDn af tubuinx cast iren rn1lir-re, mtu which heaters eau he iuHcrxcd when 
requiritr^ vhfeh gtCAtly cmista iho operatluu willi ioeelg kind cf goody ^ and 
■^eotidly, in thB nahaiftutinn of FE^Ueri formEii of paitebii^fd for wiiodea rnlLirnr 
the former nnt being Uahle to crack ot Warp like the latlcr, and being aiiscei?tlb]± 
alio of an aslnnisbsrff of poliih. ITirso ptiper m paatchuard rollers are 

fcruied as fidkiwi i ihc lUtu nr iliwfl: ifl fottned itf a iqiiare bar nf wrM;.|jht buB 
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luraeil cylladried iha bearilij*«: B cimilw rrotl jtlftlP, of llie ixml na* of lio 
iDbuiJsd Toiler. ii pliCHl uwjp the itftiwe part «f tit® *liafti ^'o bcot k 
fflli and o gn-al numbn of diaei of putThuwni, iSIrtStfhjit lwg«F lian live 
intended nller, iwi haring eonart hole* Ifl eenlw, niu n®*t pit upn tiic 
ihaft. nitll then nnniheT iron plntB, and the Thule we Bmwed lagrthet Oy no 
at the Pifli of fnitr long irnn bolte eitelidhie from one non plate to the other. 
In Ail manner * cjlinflor it fonnoJ, eottddenWy ongcr than die inteniM 
evlinder! tide {» remoTed tn a atore or hot mom, and na the enniju hy 

the heat, the plairt are graduaUr aoraTed up. When, at the end oiMme dar^ 
die pnpn ceaHTlO ehrini, die ejlmdilf M remoTEil from the Itar®, and bccimnma 
einiaLl Ui ihe humidity of the nlltwaphert, it ban a trodeney to ocptmd md 
broomoi e*eeedl!igly deiKO and acdid, and El comple^ by “ ‘“‘he 

to the intended lEie, Somn gondinwe retired to hare a high po ,111 g npng, 

upon one aide; ihii gtaibg Toa wetly efltded hv nahhing elolh Tith a 
Iiiwodl fiint MiJ[iE.lilil\tiuW generallf perfnmrf in tfio edendiriM OV 

an addition of wheeli, Thich eauaea one of the rollers l® niim 
naij, and tho cloth conaequEfltly Tnhkltng over tlie polished eitffaco o le 



sloweel morer, becomes glued, n n ^Sy. 1,. arc loo popet iwlltrr*, pwih of 20 inel^ 
i^Hmetcr^ ^ h two hollow caat ita-n cjluiilerRi 3 Uictca ^itunc-tcTi. ntiil 2 ST1D^^^ 
thick, f JCtEriart *f wticll bM lUlTUftl ptflfellj stnSKrtll J £ a [wPirr rollrr, 
H inehw dinreititCir ; it the frtirning flf ewf icira, coutsming tht ntialu?* or 
bearing b which the jcurtlftls of ihe rottifn T^Tokc ^ ih™ a« firmir prtfsed 
to£cLh«r wlnilfft iLd cloth 1* paiaing lliTOiajfh^ hy mcemt of wcightfu^ leTCm 
2 U (m cod riEir of ihc same caJecdrri witlt the whifels fot clikvng ihe 
cloth ^ th« whj?fl on tlifl upper cDrlitidEr ii ii lU inchca duuneterp thftt mi the 
under cylind^ fr is 13 huhei dliinclery And hath ate cmitiedlcd by lb? wliwl/; 
■o liml thE wheel on the tuidjercylmder being asajk une-thitd more hi dw-meter 
ihan that an the upper tylkiderp the diffEraniJC at theur matitms rctBid^ tljo 
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ccutrf?; p&m ro 31 er, »Kich meaiai iTw Ta^fxe cj-limkr pnaaEw over lh(' ctatli 
one-third quicker thim tlie doth pM thrtHiffh the cdeudcr, nlid fidUbci it tu 

conMoimnco. For dreiimE mnilsn^ lights tfAJUiNii^iit fahrici^ 

B sEuallcr TOecieHi of oLirnder Iv ompin-TBd- It coniist* of only tbiEc cyEfi.di!lfli, 
flf ccllld dwneEfiTit fpenenilly abool fi tfidlW, ) vnd la caiily hy A trOlMinon 

wmdi or himdlc. The middlE eylhadcr U of inms iher dl tH&r.d with 
equal vrfCidtjM li^' lITTwJI wheels, 'fhii mochitlD i» fljwaja uani fn 0 told Blnle. 
Caltmlciiii^ femiR one part of the hoahiCHa of o packer ^ in the anb^^hquant 
itftgei the gdods ure foJded Into certain tonnSp dewndiug HTpoo ttio ttAtura of 
thm, #nd Bib markHla fbf wllicH they ATtt illteuded i they ore then fubjcctedto 
the actiiiq of a fety powfHul ptu»^ Mid whilrt UJlder pfetttiTt sire cnraRl, 
so thai wliEU removed fwm tto pma they oocnpy much leu room tkaii Uicy 

Utlicnriae WdtiJd do. _ , 

CALICO PJlINTiNO. The art uf iiroducmg upon cdico tir fioUoft clutlia 
mittemv or deEgna COnit-ininE a TfillCly of cjoiouj^ » u lo predu^ an agrconhle 
and ptcMiiitf Oflcct This ll^ions bOMHl^ aa at pre^nt «miiOEt4jdp niwy he 
OOllfldercd aa oue hmoch of the art of OyBing f and as it dcpriada cIsicBy upon 
diE proper appUcldon of o fcw cniupoiitiJj, eatWmojnlwitai we ^ coaiUifuee 
OUT dnoriptioD of the jritjceis fraqilainipg Initfly the imEurfl of^ coloLirip and 
the OMa of mordlintJt. The eofourilig amhataiiM Employed in this ort may Iw 
divided intJi two claasEip vk. mhiitnit^ and tfiJiwriHr. A rfNk&Miiiw coluur h 
one which of itsdf is cfitpahlfi of proJudn® a poimafietiit dye; roch are 
and indigOp and theioluQona ofaoinc meEjIa, pirtieidarly ihoae of iroUp cnbtdi, 
gdd, ^^ump and which giva r«ioLta colotirSr accarding to th* prwi^™ 

by whioh they are ptepiLred. By dn^rfriihe colcmra arc meant all tlujre which 
aiTH ineapiilflc of impartiug jictmiuient coI&utb wlthcfut the aid of Dcrliln iofcsr- 
lUDdiap which hairmg o grcalcr huch far tli^e colouriti® matter and for tlsc 

Cilothj ihiUI tJl4J colMirciig TTuil tev hcj for tin; idothp foim^ HI il werct * bojjd iif 
imijon hetween tha two latlot mh^tHLOcfts. TLne intsinnptiia arcetdJed mordanu: 
the principal ones at prtMJlt in uap In ihia cijopitry nre the aCEl^itE uf ittnjp the 
ncetoiE of alomlno, atid the varbllB iflSutionft of lltL, in the iisuid jirMeM of 
dyeing with adjectiV'e coloun^ the entire piece of cloUhi ii ateeped hi ih? mnidanli 
and aomc riwti* afterwiuidfl im Eohmilled to a iadh of the pailknlcr kind at 
colonrmg mottw which ia tn be Impurted to it; laut lu piulvd gixi^ certain 

t iarti require to be Iflfl whitC-, H pattenJp ih-ErEfnret of IhoSC part* which BTf tn 
)e OEdoured i* cot In relief o4i blocka of wndd, or plate* of mctnl, and the 
mardant beiug appUed over the whole lurlhcc of the pattertij the pattern a then 
impTOflaEd upo'U the cloth^ and when the cloth is suhsL qticnily poised ihrsikLi^h 
the colunring hathp OdIt thoae ports to whioh the mutdant Wi been oppBfd. 
will rcrerre & permanent >riBm | for aJthcHigh the whole piece win be coloorei^ 
thoac parts which ext untonohed by die mordmit will be ea^y reslofed Eo their 
ortgtnal whileacu by wnshing oud eaeptaouTH to ihe ah, Frerioirs lo printingp 
die cloEh undergo^ n variEty of procesKa^ termed ilia pnenBTftCujo, iho Orst 
of these ti lermcd onJ eomiatA in pnasiog ihe doth verj' ropidly over 

a CTlicder of iren^ at ncarlj o. white hcAtt w over it broad flunc of gns. It h 
n net ifi'qpwd' for twenty-four houra in a weak nl lrnliti c h'Bp li the temperatute of 
-ahafii iDO^^ mad ia aAerwniTila holLcd lu a aoluLion of poEaib] whtch. is Oalled 
aihingf and la *h4-in well wn^hed, to bw it enthelT of ihfJ aitfca^ The nait 
procCtt U silled ■wuru^t whhrh GO^Liista ha hnmifnuug the ebth in watcc Ooq- 
tdning about oflCHlwhTityiTfth part of iCtweiE^®^ ■olpp mie « id^ and being agAin 
well waaiied ami driidf ih? prTparothtfl b entupliited- rreriotB tu the urdinairy 
desciipdon of yrintEiirt, the gno^ are calendered, which ™fljta iri paHsiiiP 
tlif^TTi: tlrmuj^h a let ■of TullEfa, which givet tltem a _hut ibr what h tciro^ 

COppCMhite printiuEp or cylinder woriEj tha califindesing is mniEted. In phiting 
W ptfel^r i« h^^ l-rt ill. sdico, which baa 

been dreadT nnoothed by cuJtndmfH, upon « strong tluck EaliStp oorertd wiiii 
A WodOen dnth^ and prEKecdi to opp^ une or mum MOldtllti, as tliir case rqty 
require, fur fitcing the intended eoloiiri.^ The mordmilj ace applied by tUGIEQa 
of WrodclT htcwK to tho ludhcfi of which th* paJtcni, out ujt of thii 
□f hrau ur enppET, is lirody futed When the moniuht ia ready, it b either 
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iniJI«4 witb Ibur w^sle, or ■ tIUek nquiogj wiotiiHi of giun Ainhia, gnm ScnagBl, 
L-uin tnurariinlli, im of wlwt ia cnJlnl EHtiili gum. whidi l» HWsraVy eommDfl 
stafcll Seinml and pulveriaod. To this rbilo tlw (unrfiml i* ipc^ upon * 
ui«* of iino wuollen cinlli, slTMOcd ligLt upon i. brooii hwp. Thw a 
the riire, Uld » pUrad witllio iinollieT IlUflp, callad tll« e^, Knercil With ■heep 
ikin, or oil olotb, olid the aieto wltliin ib case ia pTfltad in n tun uf gum water, 
Mul-ia ready for ute. Tlw mwdont u appJiedi in the ttufue of the hy 
moina of a hruiih, whiih ia tnJleA ttisms; anil iluold the moidjmt bo colour*, 
an, for imtatufe, tho uetate of iJiuiinia, Bomo fngiti™ dva la miicd with it, H 
I,mkn lilt [iat(em cdivilHU to the woitnLMl, who, taking the WMt containing the 
umtofu in one houd» appUee it g=nlty Wi kho iuriaw of tho licTo, » that i 
iulficient quantity of the ihLckinicd luordant tniiy adiiorn iu the figure*. He 
then atraliri tha hloek tliU* charpsl Id the nlico^ giymg It pi Isiow with ■ nnall 
uiqUeL and eonUuuai apidj'ing the block ulteniatcly to the aierEi and tA the 
calico, until be gone orec Lbo whalti pieces V^hen the piece a inlonued 
contiun ft variety uf cnbiur, itvcril dMhrunt mnrdana ua thus aMbed,(w Uic dif* 
fcrcnl coloon inquire difihfuut inonkau tn fii ihcm and «oder thsmiMnniinEnt. 
The cab'en it now remuved to a room heated by fluw, in onler to be dned j but 
this is much beUcr uUketed by on apparatua ihown iu tlu ann Cited engraving, 
iuid coiuliliDg of a KriM of eyliniUra a a mode of copper ts thmed non, and 



filled with stcain, and round whloii the cabcu ia made to pass in succeswon- 
llcncoUi every two cylinikn is a vane i i moved by a steam engine, wbicb 
mflliiECfi thfl hJT, wB Ba very tiltLcb lo (acflilati iliying^ j indeedi« rapidly are 
t£c ffooda dried lay ihLi hhhIi?, iLfit filibatigli the fiibdcft la Wflvma from ihe befly 
r OQ to tbe lirit cylmdrt poifijctly wet, ibey bwaow tliprouglily dry by llw 
they bavD pnjiaid tui^rr Qiq whule appaiuius, mad lidl in a perfect Ainta Uil 
horn d. Aftef dryn^, tliti pieces mu pttaseii by incaaa of a wjuali uiroagli 
vatoF ai ¥afii3Ui teiiip«raliire% wiLb a little cnw-diiBj® iniiEd urim it, hi cnfilrr to 
removB Ihnt portioh of the nmriklit which i* not aetunlly combined Vrltll Ihe 
cktb. Biid which miglil utherwiic alaiu the white or uaprmted pi^ Tiie «™* 
arc liicn toirffll to tba liirer or wnali-wliiMlii, tii Iw mOTfl gff cCtuaJ Ly clemMd^ aou 
aElfirworda ruv^sed diroiigb tepid wator, in order to uuilTC crirry irnminty 
reprorciL A qUWlHly inuilUr ia ntll bruben mto rapptllf tonlnr of pm 
cold vatrr, and a tkc a %htod beuvatha TbE tiidi of pieM nf cal^K 

MC tlimi ^kewcrc-il togetlicrp mid innneiBiMi in iKc niiiddw and m kept to 
c-onibuit TivDtiuD by sm npparabu (ibam in tlw: arikle Oiajao}t dnvBn by a 
iCeitoi enema until tliE whule attaSni %ho boiliiw tompcraluM, ar btch for ittme 
dino after r tbe cclouf b«ng hy tMi mcatui tmSfiJnoty djitcibutEHi. iHa picM atb 
taken out and diorougldy wBeJied. tlili iwacene, wbieh u piUmI PmddirtHg, 
tkiu tbo ettwrt of ImiLaflmg all tbo reijiiiiitB coloiira at mt operalioti, wbicb may 
be Otoi Eipkmed: wluTe uus rnordimt pracipitotiM ihi colotoid- matter to a 
redt anullttT prcdpiliUeft a differenl potion ul it of a. ^nirDto coIout ; anothrr 
nrKluiUites it hladlt^ and m of ovury pc^tda aliodc from a Idae lo a bl^ ^i1 
from ft pink to a deep rtiL if o portion of weld «r f^ninritrffli tok adM 
to tlie mjidclfir+ OTery abade tom au oron^ to a brown may be proaueri; 
wbEn.m if vM to bark aitmo ba ctuploycdB nil etdotos btlwcen b dork oIitc 
and A Lriiit lertwn eui ba inipoxu.^ to ibe cloth. Tho tounlanU gener^ly u»hI 
lu calico pciulJiiE mi? of iruti fur browoj^ Llnckjp lilaciip and acetoto 

uf otaniiila tbi oil the ilifferent sheila of teeIs and veihinrs When lii£ goods 
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jiiiDBil tliir mjiiJiJpr or weld eeppitt, iKdjt are U5ua3ly imrnti lo 

hlklsr etmtuinioff whfjd btm anil wilcf, for the purjMiw of fnreine tliB wliiti 
grounAi ftoin (hr ituq vlibh Ltej^ aetjoire fttim tfa» muldrr, bait, ur 

mliL cmplDjrf in djewg Ijie pnaL It, Iiowctet, fttoiUMiUj h the tax tliat 
^iww will aot baae^ to ^ cifficieixtljr hraiiiiHl to cl^nr tba vliitv by tiuii one 
operatiDp nj brunri^ iu nmB mesiUfE impun tia iatenelly uf the «doiin ; 
enm tUertfbre, are patllally cJewHcd in the bnuming eojitH'li and are lLeh 

laid on the grata far wnic dayi, until they heccine Miftetly tieim and 
Triute, or [wblEh la a mnsb njnre evpediliouf sroECGi) they art immerai-d fw a 
abort time Hi a vL'iy wea^ inlutimi of OQE rf the LTeaihmj saiu, u uay'inariald 
^P 8 ta>h, sDOB, inagneeii, &t Hicre ii aiiather mcthoil of cfttlfo V'tintitiJi 
ityled rmil uwi, w^b ii the rerttBc of that jiut deacrilHid, the wtJerTt btltijr 
p™teij on n sloth with A eertain prepAniion whkll muti the coleur, when the 
gw™ are unitiETHd in the djo rut, » that the grounda only are djed, the 
I^em rnneiniiig white. Thii proem b praetbed far prinlin' good! in wbieh 
the ptHindi BTO tntaniUd tr> be hlno invteul of whUo. To eeiiitirebEnd the 
JifindplEi of itiii nruceet, it ihouid be andEFitfHHl tbnt Jadieei, In ill nulural « 
on'^ntietl rtnte, has nn atHnJty far doth, hat that it ia deprivi'd of tli encEU 
by ireo, wluqb hei • girater adirtlty for oxywn than indipti hae, and the 
deoiygan lied indigo bceotiw* buIuLIe, and is ttauilly fi*rd on the eielL Copper, «n 
the Emtzniy, has a le w affinity far oxygen Uiun indigo has > iKe osidei of coptMr. 
(hartfote, when dissolved, give up thrir o^gen tu iudigo in tohitjoiti wkich dius 
a«iuTmg ospgin, is reaioted to ils natuniJ sinie, and can no ionger impart ita 
eoletir tn the eluth. The pro™* of mbl wurk u Eandiitted in the fonowinn 
miiinErt a wiuttos of some of the anlu af copipMf, us the aulphnte. nltwt^ 
mOTiato, nr Bwtatr. ii thieVened with Btmr paste and gmn, or with pipe-tby 
and gum j and tiUi tins compositiim appliiil lo the Weeks islllch cnnlim the 
p^em, Ihn pif^ ire printt>d in ibe miuncr hefare deseribed of printina 
With madinla The ptee^ when thoreugbly dtied, ue ilieq repeatedly dipi^ 
in the hhie «t, aa It is caJirtl, Whinh la rorraed by miMe indigo with lime md 
BRMiatn of i™, tn ™eh pto^ojii as sEmll most cfteeitially dcoxittize the 
indign, Jn Hus rat the nromidl roeeire tiiD required depth of entunr, hut the 


pu^ P^tiid Wllll die Klintion of copper remain Ondyed, became die deoxidiicd 
^0 iweoniES o^Mnnted (he IDOmmit it loochei the copper, wtieb parts with 
Ihf oxygon 18 Ihn ind wmiOlii it to become innduble. and ooneeouimtlv 

iTnmpahlc of forming a dye. After the goods have been soffirienlly imlitfracd 

w threugh diluted sulfuric ncid 

whEn ffii^partt which hod Wn pnuled whi, the ^[iumtion (jfwppw 
foil nJ to he preserved of a good white, the tuuparatiun having clTectnaUT tested 
lie operahnn of the indigo, aithongh aJl t^ other parb of the clotii ham 
itecmrrd a p^aneiil dys. H'hcn tjie jmitcm eonbiuu h variety of enloiinL 
th^bilc piijb are i^Eipiently printed by the method niready drscribed, M 
mor^nt^} and a hllth ofinnddef^ weM, bT quervitnwi bark, as the case may he 
wort, as we have nlrcody Btaled, ia employed when blue is to be iho 
imWemmonl eoIoot or prouod of the piew, hut if the groand i. to be white, 
and the to have ^Ij a smidl ohjret in hidigo bine, tht coloor ij .muted 

I^ih indigo deondiaiMl by (wpimetit, and eommonly called tMineil Une. betaum 
fonnerJy whati™ iiLjeCie were dtiDc with it, were pul in with a peotO. 'Jliia 
prrpaTaBon miiurcf to be fixed on the Ealim beforE the indigo has time to 
s^FT Itl oiygeu fiwm the almosphcre j to prulcct il faom which an apparattis 
him been eontnred, in which the lirte wliicfi famisbes the colour to thE^uck, 
iiost* witfan the colour ecntslurd In a vcBel, In which the liuuid is Enuuhed 
fwm an uHight reMTIrOir, on tlie prmdple of a bird fontltcTli, so ns alwam in 
mamtnin the liqnid in whu-.b ihc aievc floaU at (he imuB height A 'thiid 
me^ of printing calicoES is that called tCrcjbiryr leoe*, which cooiist, in ftr*t 
dyeing the cloth of lomo Hniform eokmr, bv meiiiu of some of tlm common 
Tegctahle dyns. and imp Jiqtior, which is aTways used in Hjch quimtitj ss to 
™I™*diiwllise in A mat raeasurE, (hr «loUn omployed w ith it 
file cloth is then washed, dried, and cajendersd, and then prialcd with a kolutinn 
of one or more of the metals in lOmfl of Uie tniocral cridj, which, dilSnirteg the 
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im Jn lliB part* ntwHcti ilie nqclcm Ei B]iplie3,rralbre* thi do^ id ih» eulw 
with which II -di driginijlf TInii, V a tid«e, trirtU^ with • dEBOrtJcd 

at Hhi»:| wood, and dv«i hlaclt by being ^iwl thrtmgh tiotl limqj bdaftortmi* 
priiiifd with a owuUbi loluticm of ilH, tlte femiEiddiM nf tha d;t wiU be 
diDoirei], and uid printed port will initadiljF be eonvarlEd Euai t deep WMk to 
a btilliant eiimEon. This pToewi ia onlif epidtcaUE whew ail the rnTpoaca an 
attained by iiin|ply diwolvlitg the imn which fenii* part of llio coloitt that I* td be 
diachai^; wherea*, fOTtho hne ond mdw expenaivii work, cltne Mich miMd 
with RIKII err flour P»le, Ie printed en the doth, and wb^er it attach^ 
OiOrdant, whElhifrSnnolt dLiiniae, ll diichBigtJ, Mid a dehcate wMtr I* k'ltin Itl 
piaoc. There ii andthei apwle* nf diBchiirge worit hy which the paj*^ on 
tliE henut^ Tiakey rid handsmiaa ore produced f bm aa Uda umnot bv p^ 
MrlF csUiid a priniiEig ptcera, wo tefer dut readw (or a dc*enpbDO of it to the 
Srtich! BAtisawra. The wdinaiy fortB of wlwt ii oaJled ddnt* fiimitii™ are 
pTfxtnced hj the w«eaa firit drambed, whsch ii tepeatHd cffle or mtrre 
for the iupiiir eorta, Taiyins eoob dme ihe ludtdnnta and lha dyeing 
and whan thn erealiat posaible Twricty of colotmug la dctim, a por^ of ihB 
whitp trattlld 11 imniitLiiiei colirated blotj by puLUikg^ in wJtb o prpeil the 
parmtioo called pencil bloBj End gi«n » in tin ^ejwuu^ 
npptvins MUM? of tba Mine c^l^iir to ptiirti pranotiilj j-almw- e 4uall 
ctindodfi iMs iilidf bj ntilicing an impcomnent ^ bffa rnmle pF lute 
ypBiB by tbfl introdiictSmi of cyUMa printill^r wllteli biu ibe odm.iitaM oi 
BUptiriur BCCnrikcy fafld Iiealncaij H titiII M of greeier expid^itiaii-^ Id tbma 



printmff macbiaei tbe pattern k oti^Ted mi cythiitefiof cwpmrTp or btiM^ ert 
vvoda whicb ennply theniielTEi with like pfepnred colifilT iIimllg tn-firTBTDltilMi, 
wVwb colonr k tMaferred to tbo elelh by llw IrittfiT roUteg &7CT the prtotitig 
cylinder oi it k wonn^ &dto ont rtiller vn to fcticiUier. thws Tfinehinei 
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are c^tnvcd w u to cany two of Uta** cylinden, cuL of whicli hm a bnwli 
of cotcur attached to IL hy which mcimi two cublm may ba Bfbtod 

Id a time oa me pweo of caljea, cad Mr. A. PwltiiiKSi, of Maoclu!!^, ha, 
mcent^ ■ micW capaUc priatin^ at one time, by meant of one evlbdct 
md two nnrKo m by two of the bmiti end om, of the kttor. tbree 

diiiiDct enlatii^ rtus lendjDg ornm^emenla of thit machine ate eshibited b the 

o the ii«mtid|«f of iniD,r«itid which ihceolka 

poiMC 10 npene the llDpres»i(n» fiimi the three wialicr rolien; A one of the 
to etec proper prcsnire to tiu main toiler; e a copper rdler, with one 
7 cagiared on it. wd ptrwai o^ct (he mmn reUw by the ktcw 

(t The rwBfr c tcceiret culc«ra imalllio* at the ton, which ootiU not he 
Iliawn in the eognrmm e and e two Wtndca ndlvn, dd each of which ii cut 
a pattern i // two blankEti. to lupply eoiour to the fallen e t. Tkne blattkEli 
reWTO the colour by trtnlriiie in contoct with the Toilrtn p g, ttitmor m the 
cmoitr boace A h, and the cdIdut ie oMfonnly ipmd by the tolotarT motiun bv 
the tone It to the rollen on which it la to be detmitoii i i are euiiiiDf 

und itret^mg ToOdn to the two culmir Uanketi: i (lie enide roller to tl^ 
liiwkel which ia bterpaard hetween Um main fwliudcr imd iho calieo ; I the 
roUer from wluch the plab CoKeo la nnwoond during tile pmeew tJ mbthu; • 
m the C^co paaiiDg the pTbting roUen in B printed alaie. Jtk. Par?M 
(&nin Whoe Eeiay on Calico Prinliug (ho foregoing dcaeription of the pmeeea 
w tahen.) cMCirei. that not only it the printbg marc enrrrctlr performed bv 
the cylmdera than con poeiiihly he done hr meant of (he Wo^ but alto the 
saving of time and b^«r u to greet, that c pJecs of colipi which wtmhl taio 
a man and a boy threo hmire to print with ime eokaif, or ib Jioun to Jbieli wiih 
two cclDOTa, may be printed by flic mechhiea in three miantei, or three miimtci 
^d a half, md iIm wn^ will he mtich mofn cumplotcly done than could hare 
Dl^cD tmja^srd befon! ihf ]Dtr4du£tion nf th'a invuntiniL 
CA^trEltS. A aort of compoasea, mode with Iwwcd or nrchcd leas, himI 
ui*U ItTf tni^aniTipf* live oiiLniEiEr of cylniilHcal lHkdf». ^ 

Jin of incrany, frequently ceEed miid mufilte of memirr. 

CAiORIC. A modem term to dmoto brat, or the oouk hy which tHe 
^henantcDR of kwu nrt proclEict^d. Seo Ch^vut^t ^ 

H ^ f“t ^lifting: nliipa otm- b bar or bank uhttmelina ihe 

of Junl f?jitiriL]j^ L-tUrlcM ilM sfija amJ btrUom, an iLeH towEd Eo 

CAM LO^ TIib Tiranio given to ibUtlES of 
ondEzit BcnlptnTEa lu reliE^ 

tt^lL^lf^ LUCTOA. An fhpnioiu end elegant iiivcntian of it,., iare 
WullBBtnn. tor flie pnipow oT facilbltbg the delincalitm of oU«t*. hv 
prodiiinjig A nfleeted picture of ihcm ujon Sni paper. It cchristo of a lolid 
p^iutie (»«« irf gha^ liimlntod upon a atom eapokle of etonBatiDn m cm. 

tlKboto told which con be acrewed at the foot to a (able draw mg board Tj,. 
pnim hu Ila angtea ao mranged, that the nye from the abject on rcfleclrd dho!! 

mper, and h ocTcn^ nt loj. by a metallic ey^ptMe, fli* WIc in which F.! 
half over the edge of flic pram, w nt to aifunf to a petaeo looW (hn^lIT 
* new of the pictnre niHccCed fltfiragK the and a dirurt vii* 

or irtcbg pdoL By meant of tbit hutrumoq,, a pman iiiiacor,iiii^J‘''L 
Ilhiwing mny delineate ohjeds with gieai cen and icrtiracy. ^ tr!!a„ ^ 
df the cnpahilitlct nf thia bitrument, Wa would refrr to the rolutnt nf?i 
Copt Bari] Han't i'ayagt to tile SlaltM o/ Amiiiat, the whole of^^ ,**' 

canatihng of repnaentaluint nf Bcenriy, anJinBla cnitiaito Acl wm, ^ 
by Ricant uf ihic inatmuenl by UapL 11^ whohedM knowledge of 

itig. 


i ritea. lift, up tile 
TUiotia (ohiai^ which eoutnin 


CAUkLS 


Camika O&jcifKA. An initnrpKTvt far d dmfbir porposc ita the foarcgdng, 
hu% ^pati ^Uflifr-Enl piinoplpBr Lh? myi fnnn Inc object bcltt^ aui3«il 

to paat through m. coot^ oti to A wlute Mirfbre fl|>piPAta in tlu? 

in K dnrk^ni^ cl^MilWr. A c&mcriL Db&onii mny Iw constnictEd ^ 
ffdiism i & rlirambtj^ hIuI into a ^milJI f^pt^tton! mnde fbr tliE pUrpcKte lu 

□Tn? of dw windn^ diUUm ilt A l&n^ eiLbcr iiLmo^rc^vcx, or tattWlt HU botl» 

^ mid At A fltic di^unpe^ to be deiennlaeiJ; bv expertf^ncev place A papr ur 
wbiti;!^ dotb^ and objerta Oppaute tbc Itftn will Ijo ehinrtj npnn tbir paper ill 
rhiiir naiural coJoun mil pnrpoitiw% but in m memed pHitiun ; hv ptnciii;; n 
concave lem between tbe centre md tfao firciu of tbo fint LeoA, the iittogeB will 
be obiiim Ereeb li* tbo apcEtUtO ilo not exedcd llie tlXO of a ped, tbu objeotA 
frUi be rq?mn^tcd wiiliouL u leiUf 

CAM PHOiL Tbe?0 m two kindi obimned fmen tbe Host, one from Sunnltm 
end Borneo^ tbc 4 lber fram Cbioa snd iepen It itt emoeted frutfl iht fooU, 

wood^ and of tbe buiriu ciHi|iAen], tbe niOtM il^rdiiag the {]E£imtLty. 

It ia m bu^ iroo pnta, to which eirtben bendi^ itnlfiHi wiib straw, an; 

pTDTided Witk ntervoiTIh Mciat of tbe cinmphor Iwcomm floa- 
demed in tho lolid form amoitgjd the straw, md pnrt cmnei OTEt With the wmer. 
Tbe lebneiTicnt of tlua cam^^lCir Is perfnrmBd by e^ilmldcrai in low tLoJ^botlemed 
gLiia iresaeU pliced in a und baibi and ihe tninpbc^ becoitiei crmnvEii m a. pi^ 
ibito flgaiiut the apper port, whenEC It li lepamted infur breabins the glaa with 
A kHife+ Lewis aaicrt* thnl no ndditiiuq is newBarr in tho pntifltaEion of 
campboTj but thill the ohijcf point cEm:Hisu m mmn^b]^ die liine^ mj that ibe 
upper pAft nf the vcjBsel may be hot muu^ lo lukA the mUhnote together in 
a enko. Chaptnl sayi, that the Dutch mi* one ounce of ipdEk ilniE to every 
paynd of emnphorp preTIOIIt to dHttfladam Sir. dray atnli^ tb^^l two ponndir 
of ■tftlttk ti me ihonld be added to each h unilrtid weijgflt of rough caunpb^p and 
iJie nib! i-inatioa be peTformed! ill 0 gcintlo heat. Ciunpbor if iikea'iae 
obtained fmni thyme, rgaemaiyt nnd otber Tegotablc ■nhatancea PunbE-d 
camphor ii A white^ conCTEtCj transpArcut, extrentely roLnftlct ^nmuijLldii 
lubfltmcep of a poworiiil b^gmJlt odcUTp flad ACnd Ustn. It la inmtllhk in 
WAleTt hut solubbi in aJcoLolp etberp and the eiBentiid ods^ it b uard in the aria 
for aiaifftmp tbe solntboti of mhu;^ alno in medicine. 

CjLMi'HOltlG ACID. An obtampd by repeatiid djatlllatinn of nitric 
■rid Dtjotl eatnpboTi It iipprvs in ibc form uf rrrystjiJs^ fo-itible in Hknbuli,. rulr^ 
and toiUEnkl bCtdL It aIw dUfioIvci Easily in hot water, but rer^uirei [iboul ^tHl 
parts fm iu HiltitiaTi at %hf ordinary tEuipcraturE. 

CANAL. An ■rtidcitd cut in iLe pround, supplied with water finm rii-iint 
EW ‘Pprinj;^ Ac* in ord^r to form M tULri^ahir CH:>mmEgi lc a tinn bEtwoBU onn piace 
and mntheFi nnd slio for su|T|d)'in^ towns with wnlnr. llw Advantages to be 
duTiTed irmn oucmla were not unkaDwn in tbc Bneientv E^rph JErrim tlio 
rtmolcst mtb|ujlyt contsiuod a tnxtnber of canak^ dug in irccive uiid dislrihiitc 
the walen of tbs Nile Al the time of tbjy muodalion; but tbe moit celebniilrd 
canal in that county was tb nt vbkb couUCctrd iba Nde wilh tbe Hcd Scap 
which vas complelGtL under the second Ptolen^i mad waa fout iIo_> s’journey in 
lengtEii* It wai lubsraneutlv neglectEd, but wm aClcxwEirii rc-opEUbd by one uf 
tbs calipbi^ in itRer wLicb it WU f^frUa neglected^ to tbot It » diJIlEuit En 
trace tbo reniftins of it ai ibr ptwnt day- The iLipwdnots of dm Romiim wt ii: 
n speoiBt of tanaL^ and they htd many v]m for drainnig tbe wolrr frem ovtr^ 
tkiwEd grouuda { and uilBUipti w«e imulc (pdtbuugb unuoccesiruUy) lay one uf 
ihn cnaperoiSp to cut tbeougb the lathuma wbicb joLii tbe PdopooaiEEauB tP 
Bnt Cbioit, In tbe munbEt and E^tient of its EiEtiali^ fsr eiaerda nil 
odacr natinna, tbcTC being scarcely A town or rillagE ibnt ib not vaabcnl by tbn 
SEA or by a. rivcii lint has a oaiiftl . The Girafci, or ILuyjl] Canal, is tbe nfiinil 
naBotLibceiit wnrb uf tbe kludl in tbe wetid; it is S25 tuiliii la leugib, 5Q feet In 
Tr iJfb, and ^ fpet drep, md extaaiLi from Cmtuu to tbc acirtiiem fitHitlera uf 
tbe Bmpire- Must irf tbo countrreain Eurupc- me praiTded with one or nion 
works of tbk kind i: those of UalUmd, from tlaeir ouuibi'r md tbe Aibrnrable 
mode iu which tbry Ut mmu^Ed, have lon|? bacai tbe dicnlt uf travcllcTi { but 
pcibapa die mosA riupcudoui wnrk of tlm kind is iLb emsJ of LmgUEiloOp in 
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Frtmro. •Wch f.«iw m Jutttliiiii brt-rwn ihn M^ditemnMn and th«J AlKinllft 
It «u Iwculi 111 nlid iinahcll in hftWTp jrai^ Tbe Inrudlii ii i 11 IV«t, 
radtldlne ilw towing p»th*; tlw dctoh u fl fast, nliii tlie kngtlt (M Francti levins, 
und it liM IH 1tK.-ln- AhliOUlii thij tWHItry ut tli* pi^nt ii l^snor to 

WJT ftBlicm in Enrnpe {with pwrlup* llie cipqjtlim of Hoda^;, in tiie nunibeT 
nf S f«ldr it ^ ipf tk. li^ to Od^l tl-« 
imiWOT^eni fnr if we except tli« New Rjper Ctll fur uraplyinif Lolukjn -mill 
wntor. Enelend, lip to the middle of itte liut emUtoyi h«f Itot a WJil waHl') 
of tiniieei and tlie bddour of iheir irttioditolii.P ii due jointly to toe epmt Mit 
JrlLl^n “ofX Duh* of Bridgewntor. Itod to the e^l end tolcn« of the 
ctJcbriiteil Mr. Brin Jley* The dllle had at Wofdoy, about larell tnilM ftniii 

Manehrltor, a loree eftaie, tich in Mat, '"^TMp"l^ntlkv 

KMeiint of the Miwnw Of land eiim«ee; he tberefort conndled Mr- Untidtey 
ai to toe Ptotticottlity of fonnih- a eommiwiention hy water, who, haiilip ^ 
veredto/gnmnd, and deelafed toe Eclicme to be toacttoahle, fhe TM. 

obtaltool .Tart to mahe a napipible eul Ot 

to or neor Womley Mill, and to a ptuM caUr.i HoHeni ienT, in ^Beaihlie . 
bat ettooding hit wiewa aa toe work edraneed, he wheequrntlv olhliiini4 WO 
Ollwr nctay lim first to eany it over the IrwE® t^ placE cBlW LonfrforrVhnLlgir, 
and toe toeond to extend it ftwm Limrfanl-bTH^ to A plocc «l the 
lUvcT, called the Hcmpetonci. The whole narigrtioo wae toen proecedca in 
and Mmpleled, helne more ihon 23 tnllw in length ajjd hicmg, M ,U m n 
toe Mei«yt loehl wSieh Jrt it down W f«l. t ihould be r^ntked l^t tl e 
lucki were funned at Rutteom. inslewi of toe JlempjltiTi^ The cempletiun of 
these wnrka q.dekly mnderinB apparent toe tmpurtaot ed^o^es of =«^» J- 
llie eommcKia) and rnimufachirihg totor«t«, new undirtohnifin of tor hliul 
eueeeedcd eoch other wito mcli rapidity, that the We ennmHiitotn of iruise 
exietics at the present ihty wnidii ncenj^ more ipace than we «ndd kr 

too piinxise- Amongst too piincipal are the CraTid Tmolt. nr StaUidslurE 
f’jTniii , furmiiut o coninmnicalion between toe Tpcnt and toe Mersey, and, eon- 
aeqnently, between toe (jecmui Oeeon and the Irish Sen; line “"d 

Serem; the t^mringham Caiml t I'eak Forest and Grtoid Jnaehnh, In ; 

and the CalL-dDttiiin Canal, in Seatomd. The totnl ItumVier uf cm nit i a Grent 
Bfitoin it 103: the tetoi extent 'i6fl8 toilce; and the capital euni in then cort' 
Btructiim is enmnntod at upwafik of thirty snillintw stcflioB- \ritJi two OT three 
cxccptiDiu. they were all confftmeted by ihe eombracd cxertmo* pnvate 
li ; and important « lbc*e wnriu are now become, nulie of ll^m sera 
prinectod prior to 1755. Tlw particular np- nttons nreesja^' fur matiiig arti- 
B,i.l f n—k depend trotm • xprirtv of cfrcnmstaneer HlicO the grtoind i» 
naluKdly levfi «id imeormerted wito Jie«s, toe ex^tion W ea^.jmd tlie 
tiorii'atmn hut liabfe to be dbtorbed by fluoda; tat when the gnnmd naci rad 
rolb^and cannot be tedlieed to a level, AflffieU meana of Mismg and h'’r'T'"d 
SrSKianmrt be employed. The pidinoiy oipcdiTOti e^ «th^ indlhcd 
or w^" The first tiftbnc methods, rii-toe melinEd plati esi is chiefly d 

to in ea».-« where tlur cMial h ao T«y scantily supplied with water tltot lt» 
ecomimv becumei an object of the fiirt unportancc. 
ihtlmcJ plme of masoiirv it cunilniclcd, extra^g W one level to 
(If toe next above it, Sli tire beam are haolrd np ll.e plons upon A kmd nt 
J^eige. furnished wito TOtters, and thia. It is sabl, 'r“»only method 
nnploytd be ^ andenli^ who appear to have be™ ignuratii of the ttalim; mid 
UtilH^pflo^ Tho enj^mingon toe opposito page 

UDan’'tys mctlind of passing boats from one level to Bnoth^,by winch the boats 

. ilZh,; .. tlieir parjiSnn wtuls* osesndioe toe Uif lined It « the 

Of Mr J. CnderhiB, of ftiABeld iron 

thm fiiUciwmE i* ■ ^oprsVlBg - A tugber tcrcl of ihe 

waLr tlwPcanal! b too towtr level; to# boBora of the ansi 1. a linie 
excBVBifd at each nf tbiae piarei, to odtoit of o bind >1 e"»dlr wiage to be 
HifEcUntlv deep {hr a Uot m Im florted on to or off k At eu rspiwentod 
a Wbm boat, placed npon the upper laf*! cartUie* f/> and At d unolheT, 
sis^aiiv circiLstoneia upon toe lower level, m iti carnage jy. Each of iheui 





:iQi 





hi by cbainiH ici a drum-wbcel property mraniedL In a iiroug 

rrwlsiuK* ttiid Ws>Tfced by n itealn tngms or ntticr adecjimtc iMiwiir. Tn^ carnafir* 
iiTP rnuuntcd uphill two fViira nf wlid itoa wbceK wliieb run niK>u niilwiLy^i 
ConiiGct tlie unp€T 

and ]ii^rr levels-^ Triese | 

TAitways fnnntwti inclUied 
ptouei fur tlae fWMal tf 
llui and tbe 4une 

for ilj deicent^ whllit the 
two ^t^kpEs are ccumi^Li'd 
CLt top by 0 boTLiontid 
plant Tliu will be clearly 
uiadersicKHl by refcn.tice 

ta IliQ dbi^TiLm. Tbt bnat 

e there represented hi 
its earrin^n, 
tbo am 

E lmieA r^. tl 
cinenTwa thi 
lln iprE wiiihilb ^ 
bptioTn tdUj. but ciHidped 
m tlieir truck by ihc pa^ 
nailel lutrt n above, wbicb 
preaETTE the camagE from 
sbiftifi^ out of the bciri- 
icontsl pcrsiliuEi^ Berore 
■niTiPi^ &E- the tpp^ iJie 
foarfl epbeela laprti two 
bt^hea f, liftViPLg cminter- 
hulaoce weighty and both 
Ltiid flpd fore whecli 
pirire itigaithK' oo lltE top 

pf tliB burb^oDtel line of 
ml, Ou drawing it for¬ 
ward fbr the desizent tfito 
the bawET level of the 
eanoli thEiotehesfbeceiiiiz 
dosed, ind the ciirruge la 
wpt fuTurard, ws ahowti by 
the doited lines nl r, before 
detcendingk wbm the fare 
wbeela oiicn the LatellCl 
icT the Lind wlaeelii to 
outer between the pimLilel 
bar n ■ y ^ ibe vi the btukt 
atid cpoiAge deliFEred uti 
In the lower lei^t of wntci* 
whcris the carwufie linlu 
in a lufficienl depth lei 
allow the boot 
Away ilr 

tentBE propOdeA 
■munipr TBJuhluery ter 
toijllfijg wej^jbtJ OP laiid^ 

Ihit wXere cirnali hove nu 
ubuudant nappliy of v^isferi 
ijbe uatiui mcibod ortmos^ 

Ijiuttkilg boati from ope te 
pusaage conpeoting two 
rt?eidvfi a and m de] 


li by IdstIul. a lock u n loog Eiarmw 
ffele, of snffloLcal widib ind TtingtlL to 
fmm the lop of llu uppcf lovd to the 
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liDtUini of tlifl luwrr Ii'tci Th^ aidtr* ar^ usdiiII^ TiariJii^il of maaciTUyi iilid «*- 
tnd »l A pair wf itlafi- fiatiaH turninjc upoh wtUrpa itrting!j mur^ fa Uie 
walU. Th& ffates n^rKt tho upper IcTfil Mteud OTl(y to [he EiORi^n of iImI iefsli 
IkUl inaB El ihe lawn lirrcl tJttBnd tho wlulk ibrj^h of tli« Iui^Tl TIiw 
UE DDCuttd Jmd aljut by iilCttna of lanj^ pr^jertki^ artil» pr Ii¥b«, BLoa 
cli 3 R^ ih^ Eillfia meel lU ftn itnclE pdifttiu^ ap itir itr«iS4fi. Al the upper -eua p* 
iht hjck ii p iluicvj by wWch ihc wrtlei ua kw pbipirted into the ItK-b fram iuc 
upper IotbI: arid fit the lower cud la pnoib^r illllce, hj wliLch tJta WPfar can U# 
dSiMTinid fwm ihE IkV inlo the Tower JereL The iFpcTPtiun uT pWBiiiL^ ft buit 
IhjiU oue le^el to aPotlicr t» W fuHowr : tuppMe k b< required fa pM Iwni 
frgin the upper fatcl fa the Iowec, mid that the water in ibe Jock jb ftt the MW 
hEicht wiirtlic water in die lower and thpt ihe e± «u.li *?nd yf the 
]Qck. arts -cloicJ; the iluiee at SUe onper cm) ia first ppenpd^ Pm 4 tlic WPfat 
admitted mto tlte lock from thpiqippr level; and when U alfatui the «Jlie heJfflLl 
In t!ie T&dt ai in the upper Ietc), the iltuce It ihut, the U|qwF calw up«»iL mfa 
llie tniit Imliloil iufa the SmV The uplier gates are then elntiei^ tho at 

tSie end of tH= hn^k opened m ducliaiwe the water into the lower kvet. 

nnd nhtn die water Btiuida ftt the aamc hdght iu dte lo^ ta m iho IevcI, 
the ftkke ia nhut, tlie lower jnrfttei o;i«aEd, ami tlie b.irtt hnukd mit of tbE lock 
iutn the lower ti:^veL [n the rev™ opcratkfcu, p^imje a bont fram the lawEr 
level to the upper, the Water iu thr lock li fin^t reduced tP thn hc^ht of Ihk- 
watfct in the lower level, when ihr iownr gaiei Jim (qwiied to ttdmU tha ^at 
into the Lockp lifter whEch ihsy em ctnaL'd, mol water admitted lufa me lock 
from the upper level, until U aL«vda ai Dm WMue htHl^hL ra each, whpu Ux Upjwr 
catet an? opened, and ihiS Iwpt poaaEJ into the upper ifiveL Hie opBnSUtm just 
deicdhctl k EaJTEUurty ijlUtlJe and raUiy, hut ft Wdf be leen dial at aaCn 
of ft buftt in eitliet direcdoTti a look full of wattr ia drawn from the upper pond 
ami lout- Tliiq luM in of anch cotLiequenop oJi hniiie cauoli, thai tno 
pumped hack to the upper level hy a afajim enf;nie, and immEniua phmi nave 
bneq pAipofled for anitdmg or Irwemng thw lost On the Regenft Cftnal the 
lockd am ilauhle. and placed «d£ by aido. With a iluKC in iho niuidie plesT to 
admit The wflfar irom nne l«k into the other. Jn pawing a l«:»ut from 
* lo tbe kwHT lavol by th-dM Iwdto, the water k fiiA dndiBn'i‘d frmn tha ftlU loci 
into thr luww level. In the ft«t iustancCp Imt 1l i» admitted into the l^k 

unLd it mmib at the aacne hri^lt in each; after which tU elmro m the middle 
pier ia ihut, and the ramwiider of lh« water dltoharged mto the hswer level, PJ 
which manni mdy aihmt half 1 bek fuU » Itol at Cftch trunaiL Mr, Browjilli, 
of Sheffield, hfti pTDpnKd a plim fm [iitftmg hfl-itE from Olto IcteI to WTLDtlicfp 
with hitli^ l™ of water, wliwb we shall andaftinnr to drMlitw WJtli the 

MirtstallW of the cflgmviiifi fm thu Mowing pag^, wMcIl mpTPsi!^ n Tanicjd 
■cedDfl of the apfhirtituPL d ij tbs upper level of du- can al; i the tower kwl; 

. c .f thl tnd of tb. M th. f j 

*Ulo wiHf tKf Oic lamE; r the gnto of the upper level, /Um cftfa the lower 

IfiTg!: J J a ntuitber of beiulnirf, iwpportilig tL* hanjantal ana k, on which 

UB pSa«d Ibt IVB* •tloiirca t*r nUTKI**^ T'" ‘ ^ 

.nd^ the* kl iHa cmjla a, and to thi! end 

c«lhlcrhiilwie« I (atiitwn m dotted Uii«), rieaa tmd 

thete heioz a limilax counterhaJafleS in aaotlier iluift m lbs apitoarto inli rf 
[iirc^'lhnn/Ui^ii mo eomitorhalan™ «« to arf t^th« bjr 

tnuflli* rf the liraa whail a MlInE «1 A ehniW whacl nn ‘^.**“ “/,** 

Tllil w™.E<lient th* inventor teiina hU liiL 

The cradle o hM a ituiise at eoeIj end. filled with imjillrt 
ttllO a diiuhia battoin j; r b ft thort lever it the Inwer end "f 
which d«. col prtvect ib e^enl, but eo™ « it ^.vce^™ ^ i^Lin^ 
plitw I, ib npprt end torn* 0'<lF, and T»b efiaunt di" o“^ (, timed 

Le^ and n^on ellowln* tl« nr^e to th^ |At « 

r, aclini iiiMlIl the indined plane »■ rrocEi the cradle over ihs ^ of 

the eatlof^e Utrper levJ. At the ..ppiieito 

appialU* (not d/oVii in the drawing.) to iii upon the ineha^ *. To 

pST* b.^ ftnni the lower level to the '* r°n;cd hy 



Uifl pniUlUK «f iIm IrTer umn Uie mdiatHl dIim dose ottr ^ Uw elilftnw nf 

Ihfr luWifr |e¥cl J thii moibS} ^nicisi p p ore Unan upor^ed to 141™! tiiu toto 

tliS cTttdliflp UPtd It atfljida Ot tlws lame hifJckt 111 It is ill the Ib¥e1, 

the kwr a^mne in tte CTtdle and Lbn gitt/ are opened- Tka bwil bl aaw iljwiio* 
into ttie eradlc!, afl<?r whick the eftte and ihiijcea are ngalEi elua«lj onu titn 
eimntflzhaliiiieet (whiEh cunallt of loga Jretl tlftti fiUcd with nrnlErJ, heing nt 
Lha top of their almflSr ^ mneh watar il let out Infiia due danhk" bottom q of 
ILd Enulle 0 Bi will cokne the cQtuitcrbdhiirea to pn;|NHid™ie wlieiitliej defcendt 
and therein chum the cmdla containing tlm boat to ■acend and paai ihe mclinod 


ploncfl i ,* bal Jia there u ■ jmsbO ptFrijon of water in tlw ehle fcluiAj,i the cnnii- 
lerbalances are theefced In their dexuiH on reaching this water ; the? thm rue 
■l^hdy, and allow the cradle to ivldc <m ihe focimcil pbpe r, whtiJi fureei it 
newnit the upper hml t ihc tmali ituice n Iv nesl opened, and m mmhi oh the 
W^cr atitidj oTthe mma Invel OD rich mde of the huge aluire^ tho luMei and 
the gate flf ihe rand are Openedp and the boal can then paal kilo tha Dptier 
IetcL If now abdflt b to bt pa&ied from the tippcT to Hme Iowlt kvdl, it it bonled 
into the cradle; the gale e and the ImgE aliikf p and the lUudlsr aluicc p are all 
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iViut, and as mndi water it Admitted in the dntlble bottom p eif cradle (frpni 
a lidc fllaDVrD doited^) ae wlSI llte cradle n nif|rt 0 lidcT 1 iincc; and iba 

retew le^ er beirig Tei go, the Icvcf r turni cFwvr, and tbf ciadJs dcBccnda, tnd 
DJI rearliin^ the hirttom of tba tbhA it ia poBcd Im* the lower ill tbo 
mamier ftetenbed fcT pmeintg it into the upper Olio, Tke mda fif the cradle 
millt he CTVereii W ith itqfling of «itna kilHi, to pre renl Jia mKwh pa iMHiildc the 
4^Brape oT the wtHet when the aJltlCH are epen- 

CANUL^ a c^lindrieo] iw« nf taQnw^ or OlllPT caorrete dJ Higilmtitf 

hating in lla iik a cotton or other wh^ imd employed to aflbrd 
orti^djit ligfaL Ncit In tallow^ the Buhfltimqea moaE citenaiTeiy mod are vm 
and spCTfTUldfti Some Tnlualila niheiltcitrt for thoW hore reethlly becri die- 
cain^rad and Inirwicired in the ntatiurftrtnre of cai>dleat whieh we ahaU pte 
an Mrotmi or in thla article, afWr liaeiog dracrihod the procettpa emplcijrciJ in 
itu! prodticlldb of Ihe foruHT- Thcrt are twn Borte ^ mlbw candlrip and 
Pfmjdp; the fgaTper beind llpadc by dipnbvg t3ie wi^a in mrlUHl tallowp the 
laltfr, hy cnatinr, petmug ihc €u3d lolbw bilo efntauiiu^ llir Wieka 

etrelchcd lynpitndinallT ihronghc-Mt iheir ccntflM. Tlip irotion need fbc m^ing 
ihe wkka ifl Itwaelr twisted, and i* prr|Mtred for the nttmnJactuier in liiJgt hallap 
who draw* out 0 thiaad from dwh of Imv ni. or nvore baill^ (oficording to ibe 
ihiekneu of wiek iwniired,) and Mila ihem off io ihfr l^i^th of thr inLChiled 
candie. The apiiaratiie tit eutttng the cotton b ifinply a nnoolk boaUrl, Riade 
tn fix on the kneea; on ihe ppper lUffajL-o k the hUde of a mi at Uta 

required difttoncE a piece of omr b orormd which the coEton h carrird* 

and being Ihcnee hronght mr the edge of the rajsor, b inatandy wpantEd. 
The nexL operation, called "^pulling the cotton,'* conatiU in dmwi^ iliE ihramb 
through the hoTnir and rtmoriBg knots or otlirr uneveneueaH iho colEon u 
next ^tpreod^" or extended between twn podit about half an inc]« diameter^ and 
tliree frtl king; th™ ate called broachee, In dj^nung canihci by hiUld, the 
woikmaa takes two broache* at a tone, strung with the prupet UUIuber of wkt*, 
and bolding thrttl equidiabmt hy nicwni of the awnnd nnd tiiinl lingc^ of «ch 
hiiudp he tmmenei tbrtn in a Til cnUtainiiig the fluid tnltow, throe tim« sne- 
ceaitTaly far the fiTnl lay Of cnal* llfcen bnlda thcot fuT 4 while ora the vt-aseJ 
in drain, and afitErwands raspend* them on a mek ahore^ whcie they colitimir to 
drain. When this ttH coating of tfillow bji* wdidhlled, the workman proceeds 
tn Iflte mnimiT to gire them ibFtr second ™4 dimhig them twice befora 
biin|;iog them again Io drain and cooh Tlte nmnl^r <w Inya or tuab tbna given 
(o Ihe cundlea depends, upon the ibicknefis they are trquired tn be. During the 
opcrnllon thi Tat is supplied fmm time to time wilb fbeth toUow, kept at a 
propec tFrapcnlliJJre by rnaaiis of u gentle fire nndDmealh iL TBUDW-cliajiillcra 
have of kti? howereij. gimctnlJy svadiid thcmsclvea of a T*fty simplo and 

convenient piece of mechjmism for aiding them in iheii dinping proc^Ox Fire 
or lix of the iHOOchee, filled with the eolUMi wkkt aa alnfadT dcKTTbird, ura 
fixed both their enda into 1 mombk frame, which m auffpended occr the Tit 
upon one extreirnty of a lever, and ia couiitcfbahinced at tha -Difacr by weight! 
m a scale* which are InCTett^ m the candle! hecome liMviiir. B_v ihit arraiige- 
ment il ia abiimia t hat the workmali lia! only to fpnds the frame in di^^iiig the 
candles, uud noE lo anppnrt the wctgllt between hb finge^ M hefnre uiriitiuncd. 
It U laid tllAl utliHT Tri«rhanle!l eodtriaaibCBi have huriMlnccd for Lho satuc 
pa™«v ^ aware of any » *milple and oSicIrItt. The mcidd iu 

which moulded Duidlea arw cast caoxista of a franiE of wood, and SETeral hnllaw 
luelal cylmderi, gonpraJly miuje of pewter„ of ihe diamclcr and kngtii of the 
cQodlE wanted, und haling an apetturE at eacli end for Lho cotlon to put 
ihrmigK wlikb i* pciihrniffll by a wire* tbe colEoti being iBalenrd m M to keep 
It atraight Olid in tW eciitre of «ach tnouliL TaUow bc-ing poorad mia thctc 
mookb, tio candles are aaflerrd la coo] aud hardrll, whEU ^cy Atlt rEsdUy 
witloiraWtl out of the tubes. Tb^ kind nf candles cnUcd nmbdightif differ only 
Ire iltra containml a ruab a! n iulfPiiEiuiG fvt ihe cation Wtck, which prerents 
ibc ner«uity of snufflDg. Lately, hoverer, snull co[ton wicks Ihvb breq 
initoiltieH, which d& not Tequitc snuffing; ikr^. burn a ith a iLeadiet light, and 
an not ao Qable b> go oal aa tHnce willi iiuhel. 
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WitT ore dio cf vimETiLa kiudi; [Ihij mrv iniul4.' of cotton or 

Olid covL'mt whh wliik" i}t ealtn.ircil WA^^. wlilcb li iH-rlbrnii^ Eyhcr l/^ 
ike iadl* nr hfifid- In making thon by ih^ lat!]^, a dwMH iit tticni are 
tFcd by the wick at equal diitMicici Tound sti iron rin^^ Buspended Qvti a IftTES 
btr^in of CDfiptriT tltlOcd on ihe inqdiaj md fllll of tnellciL VaX^ a Urge Iftdit-mh 
of tbia Win IJ ^ntly poured oq iEe topa of the wkks one oAer AnoEhiM^ and Lh e 
iflKTAtEon coqhnucd tiU tlin omre it Lbcbr di^itilKid dimen-aioiii. TFm 

(irmt three tadlcoAll KK pfliiiEd on to tbo lopa of the wick^ the fourth ot the 
height of ihree-fanribs, ihi? fifLh At one At\d t1i0 ^th at ooe-fourtti^ im 
order to eire tbo C«£iiih» the# proper fmm, wlikii M-Ttf then token d^wn mjd 
jnLDOtbE^a by upon h wnlnuE'ltnci] tnhlr, with a EmnoEh hox-weod [nBtETH 

meht, vfhica la contiuiiMlly muirien^ witli hot water to pier onl tho odheeion uf 
thE wKi, In maklnj^ WWt ouidlea hy the hand, the workmEn to soften 

the WtUL by wrjrVLii^ h ■ei^end dmes in hoi irotrr, coiltnlncd hi a deep HAmow 
CAilldmn. A piece of the wAM \m thctl tAki^n out and diiponcd by b Etle nod little 
aruEkiid the wick, which it him^ on a hook in (ha woH, by the e^treEiiity op^KHite 
to tile neck, mt thhttliey bff bp with t!ke large end^dbainisbiDgsdll ni they dwrhd 
lovardi Ult rteck^ In otherrespeeti, tlur liicllludli nrarly the aame ne in the befuK^ 
niendooed. Tbere ii, however, thli djlTvrence,—that in the ^muel' cme,. water 
ii used to moEBten the inAtnimantt, while in the kder^ the lukuda ore lida^oatE^ 
with oil of oLiva, W laxd, to proTcnt the adbesiDn of the wax. Wai tflpE» are 
dtAwn al^er the maniier of making who. Ey mrntii of IWO latge wuodci] rolleri 
the tdek ii rcpcaledly |HMrd throQgU mHled wax contninM m a bum, prn- 
vidird on 0^ aide with an insiruinEat full of holea, through which the cylinder 
of wwx hko trirenea uulil il hii oll^tiimed the required uie. 

Cimdlca ue IcirtJe from ipermoced* the preces heiiiz very ilmilAr Id Uuit 
employed in mnkuig tlicin of tatlow ; they tUO illu mode of totIoua 
mixturei of tnllow, ppcntidcetii and wu ^ t^rtohi proportiaoa of which eon- 
Itikute the article iEnned compufidou CEmdlsE. Tbe medioriotii inveaU- 
gadoni of X. Charrcid, ciriiceniin^ the imt natUH of fatty oubdUnces^ wlnclt 
were ^bllshed A few year* ^ m the ^naoiu df appeu: to hmva 

evened A wide anii dtTertdiipd field for tlie npemtigna of tlie mmuracturer and 
the experiinen tallfft By diEsolTing fat in a Iot^b quimtity of nlcoholi And 
observilig the omnnirr in which its different pocliona wexe aclEd upon hy thti 
■ntHtuore^ mad ageiti Btnnnlfld fhrm Lb M. CheVtmd found thu int ia oompoEcd 
of ail Huhatmaoe^ imirli mnoini fluid at the ordltioiy tempcriLttire of the 
ntmrit^dicjre, ind of anotherluhilaDoe which ii uhocli leu n]»bler Hence 
it follova that fat » nnl to be regarded oi a dmpjfi piindple^ hut aa a eomM- 
natkan of tba above two pifnclpleav which niny be Ecpnn&tGa without elEemtioo. 
To tho ft^er of theie Buhfltdneeiv which melu at "450" Fahr., atid hu 
very nuith th^ appamnnee and pmpertiei of T^ctahha oil, 3d. CbervrEuL 
gave the nmno of Olid to ilia tatter, wlakb TUelli at ^ -Rave 

tho name of ; tha ia Eeporated fltnn the forEiicr by cryilalllsitint] 

in the furm of emnlE liUcy ueedlci, while tlie elaiu ia obt4uned hy emiparaiing 
the EpillL M. Emceuoet snhaeqiienlJy' ornployed a Ennoter priHien to obtain the 
elaJTi and ateorlEI; be B4]iieeEed the tJUow hetween folfik of |mrtnia paper, whktl 
abflurbcd the elaln^ loavang the Btcarin betweetij the paper being aftcrwordi 
soaked in waUrr# yielded up Iti oUy impe^aiinn. The principk of M. ikae- 
ttXIC4*t procESE ia now extennvoEy appliEd by manufactnrenf who Employ 
powerflu prcaECE to aqucexic the fluid oil (tom the tallow. Ill die ytiur 1825, 
M. Gay Lusant] the CElEbrated French obetnial, oljo took out a potent for thn 
eountty for the employnicut of tlae iteariti (tensed Iflicwwe mtr^nr acid Eum 
iti cheinieol propcTdea) in the maimlirtuTf of (^dlea; the paieni like wise eic- 
t^ndisg to n new tnechanicoi constmeiiiHi of candlca Of tliD Kvend promsci 
UaaL may be enaplai-pd fur ebtaJJlis^ the mnlgann acid for ibii purpoee^ two alt e 
particularly dcacrip'dve in the ipc^iflcatiuEU nninrly, laponifLcniloti ^d diBtilljir 
lias. TIkc fiiit k to be eflbeted by iDaiTptrnding any of the alkalieii willi iho 
fat, ilk diilie in the mukLog of uuip^ and then daDompoamg the soapy fluid bjf 
■n add tliat luu (he gtcatcat afEnity to pccuHar alkali CmptoyDd. it la 
lecanHQCUihhl that iLc dacompotitiou be eflbetod in o lorgr quunilty nf watotr 
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Unmltd by which Bbtiuld be hept well Beijiff flfkntBrai «ibwe4 

to mt, me produd:la will on the lurfnro m a anti id Id farm. If 

thtf l^hm ur (at, ibn" pwriliHl from tht malten taEnhEe in watir^ ihcnjy stiU 



those uied Tut upresiiog 
Uw 1 


I Wmg i 

iubjt^ted to the afltcn i. . . ^ 

<h1 %mD wh^ tbii flnid olesfi tuild (OT elffiil) will run ciff, Lrarlag Ui* mar- 

garic add ia the p™, Tmm whieli product the cEindloa are to be Tike 

diititlihg prcvcM iv tuaiducinl by eintmmg ihe fat, in nn ordiimry to the 
heal of a mnuce. ^Isuii ii aJu to ^ TOftrt^oced into the iIlU to fkiUtote tha 
operalaaiij alld to CIPT7 orer those prodltrla which m eoliiblc in it, tlinniKh the 
worm or Modenwrr bito H feceiver+ Care muat be taken hi r^nhouig iho heat 
of the funuoei, to prmwit dboahsEirin^ the tnaierialA in the itill Tlie fat tliui 
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the Operauooa 01 rapaaineHtFnq hull uinuiHnaii tp? tiiwjuiHiriA, 

ihe rescue after »ihj«rted to presaiirt^. The miu]^aric octei may ako be Ideichi^ 
bv eiDoenre to the flir and Hln ibe Wime ma in Ihc tdciUsbing m was; the dele 
add, or iltaiJ otl* may ihio be whitEOrd by fiifliUr pctcana, and he ^Ued 
generally to the aaine pnrpcMs la the vegeLable tnls, ^e form of Mr Gaj^ 
{^.uaaac'fl condlct U that of tioltcw cylfntlerei ihraugh w^h I lEfcam 0/ air 
piBsra tu i\tt wick (cm the pHTidple of the aigand biifitef m fisr the jiur- 

poae of prednciug a jimfect and virid mmbiudea of ibe tidloWr He direcu thoi 
Uie wick befnrracd ftf^totlmi yam twiaEed rmibcr mare closeJj'than namj- thu yam 
ie to be wound tptrallf round a ouiiilbc rod or thick ^nrct tiku oaiae mannar ai 
wire k imnettmea cdEM rmmd the largo ubingf nf mcuiciiJ insImmcntiL Thcae 
rodi, coreted ai devnbed, are to be iniCIt^ Into the mimilda 
for tiding omdlea^ and when ihe candles ha¥E been caat^ and 
ilse laJlow becamo honl, ihe wires are to he wTthdniwfi, Icating 
the wicka behind hi the omdl^ with a perToiratkinf ot air poangCT 
Dc^uol to the afie of tho mdai tlirmigkjlit their whole length. 

We hare thoEEKbt it proper to introdocs ihk account nf M. Gaj 
LufmC'i fpec^ncaliDa of hia patent, because It o^jrdl clear and 
JudicicHU butmetlonv tn eonductjFtH vlmiUr operatLxEU. The pm™* 
eema poMsew ■ccFceLy any migijttBJilj la the mode of Oftkcednn ; 
and HA reganlr iha hiYflntiofi of toe candlD itsrlf^ the French 
ehamiat ia |UAt tvefllj yeon behind two of OUf own COiUittymEn, 
nantety, Meun. Ftemnneaua uIhL HlltchEngi, wha took out a 
potont Ibr the alontical eoucrironce in the joar LSCtS. It M per^ 
kapi worthy oF nutosa herCf that Uiia inrention afEbnll a ytrj 
tcmarkable pitwf that many mdiriduiJi may, wltliout coinmuni- y 
caUda at konwledge of each athera"^ iden^ invent prvciaely tire 
lame thing. The writer of this articte, Bbout ten yeora ago, ipan^ 3 \ 
laneadjiy thought of the ■noiit coa^lvoncc^ and made a eondle of 
the kmd, which li tcpmculcd in the onncired cuL Tlie dotted 
Unrf ai a ouirk out the central a[>aTtnrB the air; and the 
wickr which u bedded in the ailddle of too tbicknett of the hollow 
cyhiuler of tailbiWf ii si Himmon argtmd wick. Thu candle^ 

HlKuUgh nol lahncaLed fa b wor kman 11 Ifw mowicT, gate good 
radicadBoa of jocceu under pmpfW managamenL Upon oiaatLoa^ 
tag the prrjcct to Bomc IHeudi, we Iraracd to our «ulpri*e that 
levcril other peraiitia hod eatertained the ^ome propcaltimia, each 
pcDfxa ioiBgUUng himKif to bc tlla folo in vjenRFt'. In tike 
inaiuittr we were ii3f(>nne3 by the heforc-mentioaed gentleciLui, 
lit. Deammeairc. thlU ha luul patented the hif cnlina Bt the ttlnc 
itaW^ that ■ htrve aunoliictary waa comtneiiced for the frurpose 
of making the artirkv with probability of ouceem; and that 

the reason why lli< puiiiiEEiCti.iro of them woi not canird furHaiil, bid do ref^r- 
rnce to the pcoEtiEatdllty of the ocheme. Seeing that the luljcct hai heciii 
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Lokeii wp by Bcicnttfie aM. well b.j prat:licol moTt* wt- ni¥ pinfirmL-d in om opiiiiuii 
impurtant resullB Jait^y Vt-i How Tpam pmccutins Uw Hapi, if imd^Upn 
liy Hittie inteiUitfftttl |■eTsafl Wd are ncri wh^y IndabtiMl t4> irn> inimnl K^Figiiuiia 
fur t iirpply (>l' tfce injiUrriBJ fur irtindbs, Mvcnil THgelulile nlifESffmuUl iub^ncm 
bnvfnE tctfll rscTOlly IntPfldiiced am Tiiltlablt fwbiptntfia. On tlie 3d of Nni'c^- 
IwFi n patent waa gnuiLcii lo Jabn SojEmMp juTL nf SpltaEOcldA, tbr 

ttii; ritfllt of itpsratmE tlie conrtituBnt priudpk^t uf tho coccia'Jitll oil of i?™- 
inerc^ whiell, from It* CEHiEiBianco Al orduuiry tcmp«nilnre, i* also cjlkd 
bultcf of Bdrora ills dJtf e of ihij poAellt* cfKoa-nuE oO Wad of very 

linllted utilityp &wmg to the ppeaumeil tiec«ajtj of OTtificiat be-At In render tlm 
maam Huid to ha hamed in lamps, oml to tbat impurput w^t of 

■ulidity wbirk II TcquiFBil 1H the manaljictore of cflntULa- Sir- iluAmw^a prn- 
ftM fcKf iLMknT 4 iiin^ the JllUil from die Milid matter in MrOIl-nut oil u aa rtiLloWi :— 
Llm oil hi put Uito Strong Encd liagi, 2 frot liing^ G mclifit widE, md 11 inda thiet; 
lUms are covered with stcrtJt flnck-idoElu ai^e for thu pitrpme, iind are Imii 
flat upon die hoiizcmtBl Irfd of a hydroaSMic pr™, Itovlng n Dmin voaimt ftpaci; 
between tho ba^ l^rcaaure b ihetl given to thcnlp imd cunliniii!d nnta the oil 
waasi to fiow, or it only giiriiQ out drcipa ilowly, Tbl* oD b^ing TecciTcd 
Into a cifttEtin 1-9 alinwedl to fitmid a Bide dme to depcisii its mipiirii^ nRrr 
which it ia drawn oiTEScsir, and pmcrvrd for hurninff in lamps, frc. ^bd 
poTtiun beins now taifil OQt of the bl^ in dm pn.-ie, TJ nest to be pliTLhed ji™ 
the Othfr vtjfiBtoblr iMfincipl-s wkli which it ia lunally combiriL-ih fluoll mb fibre, 
onicTIwEe, &0. For dii* purpose it is mit fnto a cavmd ItoLlEr of LiRUvil 
roppCTp wliiLh h immera^ in a walci-bfiLli to prevent tho liabifiW an esceifl 
of there Is tllM addtd Eo it two parti, (OT two [wr cent.) by v^ht, vl 

?ulphimk acKcl of spec. gitlV- l-S, diluted widi mi pnrSa of water. Boding ihf-n 
cGBUFubitc* and iirectpLtaiea the foi^EffU nmttotv whsEh may bfi iBwntEd by 
BkiSimne, BtriUlliJg, nr iiltoring, wLde warm in the fluid itato, and by allowing 
Ibtun to Wtde in the cold Btalz. llie aubatauiEe thin obtained is of bm con- 
SLsfcctltW and rnrERI a vidLiabl* material m the mnkvag of candliH tbnl are now 
eslUncivaly ttiCfL In tln^ Qnwrtlir^ Jawntd of Stimea, ML uilEresrin^ ws^til 
r^en of tJiC pinny lalbw tree of Illdin^ which wc ml^dnce in this Worit, M 
the writir ohi£rr 4 "jj lllftS it may bff importid into thil conntry b 1 lirta tlKul 
one-ruUfth the price of wkl; and tliat allhough it dnea not ^sbc» ^ the 
advantiige* of thill nibBtancEp it h ctm^dcraMr auperim to anlmd tallow.” Thu 
Buhstano^ be tnVir " i* ^ cuncreto inflamimible+ partaking of die natoiv of 
and wldEhT mnn it* n|)peararkcai may nul tnapily be ietmed a l^Iow. It u 
in UBE only III the town uf Mimealorc fprorincfi of CatoumJ, wl » them tnv 

K miMyiHnaJly as an eibLnial appUntiim foe bmini^ and rheiunano poms.; 

wwwe, when meltnd wkli tht- Treain of the *ailto tree* Li Uicd Om a aohslH 
tIJtV fnr tar in puying lUe buttoma of boats- Tlie methnd of prepai^ Uill 
nuleriai Ea riuiplT to Ltl the finii in wafiT, when die tallnw b iitOfi to 

™ til the lurlttce hi a imilling rtatE, and on ooulmg funni * soltd i^e. Jliiii 
obtfunedt the piney tdlow (plu^ ii the naUve cuftmc of the tree which pnjduceii 
it] IB Broer^lly wltU^ bom^mci yellow, gtraii' to die tnuoh, mth lome deg™ 
of wwin™, almost la&teleBa^ nod hw a rttlneF agmahlo oJolir, KimEwluit 
re^'inbliug cumnnni ceralc- U mehi at m lemitcrtiiire of 371", cobm- 
ruiimdv mnfilnB itdld in the cllmato of Itulio, in whicll rcSlHCl it diflezi from 
or BPcoa-nut ml i wrapped op in fold* of blottl^ p*pcr, md siifannltrd to 
stmii" preranr, wmeetr Bvmaamt oil, or fbiin, its il u Eenned by BrocctfiioL 
]■ i?£nrUsed EO imbue" die inmost fold. Its tcnacitv and solidi^ m aueh, 
|J|i*t whad taal in a fMUided larcrt oF nine pduridl' wright, the forcE^ of 
two strung men WM nut Jiufficiont to cni it nAinder with a (llie frem wire, 
and eTVn with a *aw diure was Cfniiidcrablc diflkultj in efll'CCfiig a divistom 
Wtisn mjsnufjictured into candies. It Contes widi flwulity frrUd the inoiildB, Ehua 
diflerhig from wai, which doea Jiot rcttJily ndmit of being east; it m 

bd^ht a light iks talUiWi Add baa tbfl advantage of dwit materiid m heiug frcE 
£Kim unplcd'ianl idielli iind in not fniitting a diaagreeable odmlT wbfld rllid- 
jrilLabed-*^ It wujtcsh tn all pmportidni^ with WWSr ^naaceth add tallnW ; and 
furuid c&mpounilj with the two fornin-j inUniiedkto in their melting poiiitm, 
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Jiecmdfnp to Uir [froporiiun ic ihclr Iiini bcttcf a^btd Ifl U^a 

purTMiflc oF ™kipg eandJet Lhnn tJie fkWtit ind n^arv fndbl* tlib^tiiQCc itself;” 
with Ibe view of uh^lainTiig the coinpurative oorabmtihiliiy <if pitiay ijJlowp 
tftndSea cif tbo mnlf'iriflili HllileTmentLontJ wefe cut; Ollf m«lld WM nMtlJ'Jr 
jilV iht wkkl Wi^ composed of on equil tiumlMn* of Lhmadi. tiAviog 
bceti aCCUJfately Ttfighed, ibcy were biaudd for dllfr hour in an apAltn^F^I in 
irbkh the KT WU nikagilatcd, nnJ al ft Un^Fp^rotttre of 5^1, 


Wckfhl In ycwl^i u 


p^l*t w Ni-n ibe uri 4»f 
Mm 


Mm 


. ft4<l 7m 121 


WiUE ft 4<4 

HiJf wiLX, IjJilf piney Loilow ^ TTW 


, 77W LJtJ 

001 1 .so 

6?3 153 

70 :i 10& 

Obi III 

040 

J 02 no 



Tji tlso yeiiir IfiSa, a Bdlid aob^toncoj resemhling voi lo most of iti prt^fxrtii^ 
WEB bllUined by Mj htenicler^ Bi French chttttbt Ofttelj decr&SH)fi 
polm oil, an Eiigibh patent fbr which wfti ukcti oiit m ccinjuncticin with 
Mr. JoniM Collier^ "Inc apcdhcfttlun iintrt that the prweaa ConsLati in pUciag 
the palm m'lp nr hotter nf Julmp ill a tnflallic rmel or huiler^ maiie of ^ned 
hnUf ond provided with a el«e cover imd aafe^ valve, upon the princlptu of 
liipiB'a DigeftteT ; water, in Ule nm^wrtkin nf abont ^Hixlh part to the sub- 
tlmcs being addciL Tlte vewtli being well closed* it h subniiiU-4 ta tho tmtiiin 
of fire, in as to ndsc the item b? a peawa of two tpf thrar atmawpbrref, 
wliirh operabon k Id be contiiuied fiir two honra- After the mnUirbl hi» been 
Ihnt prepared* it ii Ift be f^c into wToppoi^ of tiheb or woten horse buiri nt 
both may bo iiied, Apd mbmittc-d to pnwerfol pmime: by thb meaiu tfao 
clain* OF Hutd tnh is Hpaxnledp and ibe stenrin Ttmahnt in tfie wrappers hi ft 
Kt]}^ liatc. Doth theie products ftre nf ft yellowiili bouwo cDlonr, and reipllfe 
SL proccsi of blascbing to deprive ibem nf it. W □ have ue^ OftndlEft made ihnn 
the f tftfirio of palm Oil, which were very Utila mferinr to in filnuunftllng 
power i they were cast in mnolda, irom which they rtndlly arpeuiiled fay eon- 
tnciUitti when euld* In lihb respect potte^iing nn ndvoiitiige over wav. The 
ndour emitted by tbo luhitnnca h |iW palm iwip, anil tt praendly ennildcTed 
rather agreenb^ thiUl nthiErwise. [t may, peTbapa, bo UrCctSIxy to eXpbun to the 
geneTHl reader that the palm otl of curnmcTce, end that m winah lha lest 
Inenijoued pgienf rflateii is the prnduca of A tn±e growing tdutndftxitly io Africa 
ond SidUth America, whoee, oj well ai in Other parEl nf the world* it n obtemed 
Aom the outer ibell or polpy liod of the paloi niLlr while- the keroet of the nut 
coutalnod wUhln the inner codumted ihclL ift thmwn ftwny Vt useless in tfas 
prtpftrfttion of nd or ether olEngioona otticict of cOili tflfTCe^ TllW kerw^Itf 

nowever, have been TecentJy fbond to ihutund ill olcfigiacitlS mAtIrr of lupenor 
quality, enuucotly cftlculeied for tha productiim of euidlep, betidirf j^eneritlly for 
thow purpDfcci I'nr which Udd and Coiierete oill ftfe use A Fof thq iniroduction 
ftbd ap^lcalioll nf llill vftluftble f/v/ue) mmltEr* the public U ludcbtui tu 
Mr. John Demeur* who box tOCcnUt taken out a patent fur tl^ intercftljjlg 
dwcovEiy. Tlie proptsB deaafbcd thd potrutee III hift ipevifitftlioli is m 
roHoww i ** T brat subject kernels to a uiHbt heating in au Dver 4 « i^er 
CUUVrnleat apptiratuftf enttyiiiPg the pctiCtn nuly w fnr u lo TfHpdiir the k.rlrn£li 
eiunfULratirrlv crisp and brittle when cnLd, which fedlibim the Bibseipjci]| 
Dperallnll ofgtiodEng I hem to a past^ Ltl pi mill. riiift pastil [ dilute with ona^ 
firmllL of ila weight cif tHillflg Wfttnr< and then put Lt intn bagi (of |ho muid 
kind e mploy wl in nil mills)* wherain 1 luk^rct it to mechanical prcuiiTe hy tbs 
oedmary mcchMIim ctupIny^Hi fur Brnil a r pLirpoKS, preTetTiug, ImweVcr, to 
jOftCe the lAiJ bags coplaLubc thn pasta h«twe«n Healed metallie plates. By 
the joint action of hEftt emi preeiiara so applied, Lhe olragiQQiiu inatigy 
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dspinmlj f'Jludtf'd llimagh tba intEfsttces of tlie asid ia ftditcDed in fnimbla 

rvE-Bivert ts untJetOT a puilfl catintL T1i!i |nirifiicalimi I ustlalU effect by reundtilag 
ihfl [na.t nuFnttuaed puJnct, flud filtering it wliilat in 6. iuifi ftakE j oiid If it be 
dMbed to pUfify or reJinB ii itill iartbet, or to necnoT^i! tlic ilighl tiL^ nt oolw 
it may Tft I tn^lt ft In a metallic ¥eeHBl e^oaJtcd With ttn, and mi^ 

there vith^ ot a^tadwt or !ldr^^lg^ aomc very dOute fulphuric odd. By thla 
prncE-aa the Lrapiiritiee nro pradpitaiei^ or auliidaj by rci^ to the bottocmi of tiic 
TCBselt the olei^inoiu dULtter foota abora tlu? Water, wbeuce it u reuioredr 
and fiibBei|Uently cuUSolidAted, by ciiipDn&dEIg she {ujiiraos parddei liml witrre 
cammixed with it \n the pmioLia upenition. TEic pfodiloL nsullldg from the 
lut deneribed praecH ii a white and ^llJilJ| eonmte matter^ am ji c^amia of 
the two diitiDct Ulhtlaiieefli termed Amin wid atearTq, the focmar of whieb ti 
fluid, and ibe iotte? Mlid, at our ivnliiuiry atmiMpbcrid tcuapi^mlLtre. To ^Eiptir:^ 
the^e, they are luljefrtcd eguin in to nnocbanleal prmorej withent the aJd 
of artiiicial beat, if the weat^ier ba warm; but if the air be onder liiE 
appSicadon of a *Hght depee of heat wilt mmi the openiticm+ and cauae a fine 
fl uiH oil to he eiprefwd, hifiTiii^ the f teoiin in the bam of a shmlux encuiitenee 
to was or ipennacelix fn^tn which candJEflT ecjircmy mferior to Eh^He fabrf-" 
caled of the IflJi meutluiied mbatancea, and very niperiur to thoie of tallow, 
are made. Having noticed the eerFFol impartant mateTmU that have bepit 
intiodLieBd into the modern manuiactuto of caildlcft, we ibaB prwieed to deacitbe 
airait Very Kcent and rnganiotii improFementi in thnir couslmElJijn ard com- 
poiition, whlj^ llavH beta the nibject of pateuta 

Dr. Bolkelcy, of Richmond, ia Surnyp took ont a patent, dated Jannnry 26, 

1B30, for A plan of mBking tbllow candlefl with an cStefior caaint nf wax, and 
hIio Ibr e^Gocing A saving m the matcilaJ tued far wicka, is wotl u tn ubriaie 
the nECMity or muffing. Jle uata a metAHic mould, of the deee^tian ^craUy 
tjiiplayed in the inanLi/aetJure of wiould candles, and ffila it with mrited wax. 
Now, ai the portion of tbe was whiEh le in coiiUct with the intenor smfHee of 
the Iiiimld will hceomEr by the tionductin^ [»wen nf the mEtnl, fir^ coaled or 
eet, U it h termed, the Was EeeaaimDg Smd in the centre at the mould la poured 
off; leaving wiiliin the mould a hcimw cylinder of wax, which h afWvwla 
Idled willi taduw, or uiy other TnAteriBi which mctlif at a l-mrer tomperature 
than wajL. "VS^ith revpccit to tbe wick, the paieuicr Introducce a mndl tl^ad up 
the centro of the CAndlf, fhr tbe purpoafi of coujiltuling a ^dc for h short 
cotinu wick, which is pliuted with a pEm of straw witfiin it^ (a receive the 
tluretul. Thim ihort wick restji on the lur^e of the tallowi which it raiAoe by 
iU c^pdlmy Attraction fat tha supply of the eombustuin:; and as it dcfliCiiftdU 
Upon the thread ta the tallow ii melted, the top of it ii never removed iO ibur 
tifoM the tnltiiW W to cArbontee end rcipiirc iUofSngf which is the cum witli 
wicks of the -arduLory cuzutruclion. The ordinAry mode of tniuiufiicttltilig Wax 
cnndlee, desoibed in ths eariy port lliii nliltlej hia, we undtritand, besn 
resorted to, on iiccmmt of the pnrtumed difficnltjr of removing them fjf^im the 
moulds, to which they £.nnly ailiiere, if cast therein. To obviate this difficulty. 
Dr. Bidkelej places a block of box-wood, haling a oavity in it in receivt] the 
lower ends of the candle^ in coutect wiffi the antiti It edge of the mould i then 
itrikiug fhe block A few imart b^owa with a uullet, bt detaidia the iwdla JitHu 
the mnnldjE. 

A paient was alio gnmtEd on the dlh Febmary, 1S30, to Mr. Chorlct T, 
Miller, of PiccadOly, Wesimmstcr, for^rtaln impruvemEnb in making condka. 
Theac consist In the we of a Binall ring, which Id placed over tha wick, 

and dewendi u ihe nuidle tmiuft. ohjeci in view id to prevent the candle 

wasting m gnltEring, whleb It efihcti by the |lasa rin^ conducting a grcaler 
quintUy of beat to thE centre of tlie candle ffian tboi which reAchca the exterior; 
so thiit CAiidIvs ptnvLdcd with thk ring hum hollowcr in the enntre than othEXi, 
and EitEfioT tallDW^ or compoaitinn of which the CAndlea are moda, atsnda 
higher, ami dEMWind* to the wicic as soon as il hi titeRed- The mEffiod qf mnnu- 
fiictiiring th^ cBn-dlca with the r ^n^ j u deKTibed hy ihe w^EntEe, cmiiiiis 
In piittliig the tihg over the alter it bos been placed in tne cEntrf nr tbe 
mould, wbicbi hemg invertGid, as it ti while being ffilid with ihc olEsginoUJ 
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tha rirt'if JomseeiJ'^ imtH il TPachca tlut pA3ti of |J|p eonLi^al EiLtttr^ity i>f 
thi^ nitiuli^ whifik 15 ^yqufll in diiLmctor t& ihs fixteiicr of lTio vrhtn it reaiii 
AllJ bdijflmj* fi3W!d in the cuiiIId. h\um an ssperinafiiit whkli w& hare wiuieiMd 
with spermaceti candlea, made bj Mv* MiUer acKTrding tffl the plan dctcribcd^ 
tEiev 5ppc4ir m imairiir the piirpMe mlcndEtL 

Mr. John Murray^ a letter ta die ihiUoT of BrmnUt M Joarfidd, atOlPJ ilwt 
tallow candlna may ha iniit(firiol]y Irtiprored by prcviDualy lim «itiwii 

wlcka m lime wttter^ in which there hits been a eondderahin <jiiaijtity 

of ihc nitrate of potass. The ohJaralc of potaaS k prEJarnble to the lJtr^lte^ 
but die mat flipDnse of tise farmer adt preaudca lb emplcymeal OH the larcn 
acalc. The wieAj iVlould bo well dried bafiare the tallow iB put ta them, fly 
eIj h process Mr. M\jrmj staleit that the candlcB aflihi-d a purer fljime and a more 
hnlliaut the eoTnhiLitiun of the wiek k» w compteto oa iQ render die 

anufflu" of them nearly mperfluoUs i and that thej- do hot nill or fitter. 

Wllf Jiimihtr ohjecta in ripw, ^fr. William Fnliuer, of Wilaafi^tniet, FinalOHUy'- 
floaore, Lmidoni obtained » patmt, diiltd JOdi A.u^t, IfrJO. Ke applies to 
about a t*mli pofliou of the itrands compoanug the wicl^ a quantity of hiMulUTh 
m ft finely- difidi^ stnto, nr dfc tht nttfftt*, or any oiher similar prepiiption of 
hiacmith. The portion of wicll thua prepared ia lf> bo lurraanJed with morn 
strandi. dtl it ibccornBi half tho tliicknraa requirad far dm wick. It i# llteu to 
bo cut i-nla pilrtWTi, cotTwponding iu Iciiigth wrcb twico that the candle for 
which it il intended. Tlie wkk k neirt twisted spirally round a thick wire in 
cootrart' dlrecdoM, a notch beiisg made in tlie lower end of tho wire ia racolre 
tho ntliidle ffif the wfek; and tlie npper end is Irtllt Into a rectan^W loop^ lo 
ralfliti the two ends of thn wire Co^tlicr^ and to fflcilitme iti rcinoril when the 
mukingof the candle ia Hnnpleted^ which la bj he eflected by either mpuldin^ 
or dipping in ihe uaiinl mnniipr. The oomhuatioo of the wki of condlea 
niiiiiiL:mtrd in rhia way, wUh n portion of hiamutb in coinblnialimi wifli the 
wick rnmXt of the double Bpiiiil foroi, ooma iho two uppfr sEtJvmlHiti of die 
apirali in the act of burnings to tufl over to th^ ffppofthe thka of thir randier 
where they ue accscsaihia to an addilmnid quantity of tnygun, and the com- 
huaduU U hi cnnMqtience m intonao U lo leflre no carboottceouft matter to 
impede the hght, or to reqUiTD removal by anuffera We ilmU doie onr 
ardcla ou till* eubjoct by the traniladon of n French J?rm/ #/aihni^»a, f^an ted 
to M. J^ominej of FftiW* for [he nuiU ufactnra of perfumed hnUfttivi wai ciiuLMcs, 
wliicli we diLok ta eakidiitfld to ofibid inmeiueful practicul binta lo the Ilrituh 
tallow chandler. +•“ Candles made of taDow onlyn” obaenres hf. i^rrain c^ " are 
nnctuotiSp opAquPr fonoTOUSi Gspccilly in snuimcr^ liable to run ikt 

patter^ and r^dlly ncfunring a rancid smell. Th«e inconTcnipiicoi me aToided 
bv ptlldriff fs4 which haa Iwcil mellrd mid run into cokaa^ to ftmienl m a itovu 
wbero the hetd u moderalft ^ this fhl diatila, md iJirowa olT ILD oily liquor, which 
ia ramewed with n meca of linen or a ipongo. Tn ^ec the gre™ from the 
Jleaby and fihroua parts by which it la accompaniEdf it ii ftrfit chop^ and 
after bekg washed in atveral wiUtfra, il ii boiled with a giTHi quantity of RomMi 
alum. *Ae aJum hhih lepajuies mid deBlroyi the hEietogonew porta, and we 
obtain a pure clear fiit, wTiich wHI la«t a very long Ituic. The fat ^t:^rd an d 
meltedp k run Mo hucketa Ml of water distilled from armnatio sicnpler, semh 
Od lavender, thyrnfl^ TOaemmy, Slq* The fat and water iro beOten mgethw Wllli 
Ik «pa*^i*, to eflbct an union. After fort v'-eigbi bonta llio fftt m ftopurated fi'oni 
the water, by mcanii of a water baib ; the wsur alone is di^ngog^ mid the 
aramatic and odcrlfcroui parti irfriatiin Incorporided with tbe foL To ctiinpleto 
the purificadoTii ihe fhi ii liquated and sdniimed,, till no foieigii Huhitance nor 
water ramfima: ilua wkd he kttowil by the tlmpid stale <rf die ffltp which theq 
eijfldi only a pur® white Kmm* Still grEiiler purity IS ohUtincd by a Eflcoud 
nuant% of ol«m mcmwrfttad with ihs fallow. Before tasting or nmmnf the 
c^Tidlet, a cnmpCiition is mode of half wax. and balf ipETmacctii which ktvus Io 
prepare tho wioka. This composition^ bsTder and mor^ coh«i?e dkan tho tallow^ 
makes the can did 1™ luhjeCl tn gUtlcTp to become firmer, lAut lonetr, and 
require legs muJEng. At the moment of removing the jwne IstinEficd tallow ftom 
ihe file to CBrt the candlei, a certain qimiili^ of gum AraMc, diiMlvcd m water, 
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jaiA uultfid with B tmtXl qyftniiEy nF wbJ£ EHid ulutllp Jl wcarp<>rat«d wilh iL The 
whifk lire boBten Usgelhpr? mill wheii the tallow bw BettlEd welb a™l le B 

certain cctnOfTature, it ia pftured into the mi^ulda. By tbi* prepamtioEi, m pro- 
pcrtimi Hi uie loke* pJacOf ibc foreign aohitiiace^ procfiEd to, ftTHi fix. Bt 

the iiiHaee of the eiuidlea, fcHiiiiiJ| a kind of covering pI™flJit to xhs touch, 
like wftx condlet^ Tliia covering bIbo pncvcD^ the randltn from guttEnIl*^ and 
enqhha u penon to banilJe imd steu rub them wiifaout irifaBing the Ihigtrst and 
wlthotit copiiiiiinicoiiiig nny otiuir imell tiuui that of the Branu^ci enlen'ng into 
the ecimpomtitin. The^± operation fur preventing the gutli^ing of ihe 
when horningp nnd giving aaore soUdity to them, ii to propore sams gJuTct'a iiie 
To^y weak, and hoLbd wiib anothef quantity of gum and alum , nndto pm^ a bmr 
tMincil dipped £n tbii Rie, all over the candJcB^ and the nexl day after they mm M 
uiedi Landtrt prepared In thla way arc clear, tranaparentt oonorouB, and uwt 
iQinrer tlum ifihm; they feel like and have the cob™ at pure wa^’ 

cannon: In millCBrv a^rs, b long cylEndricml tube for iblOWlPig pn^ec- 
tOcB by the exptoBmn of gunpowder, of bucIi dimeHHiima u to ^qmro to be 
aupported upon b auttneep wiib liberty to n-cuil itftcr firing j m which ctrtnnn- 
almtce it diScTi iVudi firc-Broiii of the miJlcf ICUt^ fia putola, carabines, 
which jnav he lireit from the hand nr abouSderT and Gtrai an mtcrmetliflle dais. 
Hi mmketoan^ dll ck dcCrp whkh aie fired frinn a rest The dale of riio 

mtEntiot^Lf. and thE name of the invcntor> are unknown : it u certain that 
Edward emplnved cDnuon at tlio batiJe of CresBy, a* Hr 1 ddfi j hnl reci^^ are 
extant shnw^ ihal tiiey wEfc knewn in Fruooe aa early ua the ytar ™d 

Itaao VnasluB aatfltB ihat they were nacd in ChmB 1700 yemw agCL r of ^oms 
dmo after the rnrention of canoOlu m Eumpt, they were funueij of W of 
wmnght irnc+ fitted tugether k-UgttiWBja, or of aheEb of iron, EnllHl Up and 
fajtencd together; and in both cabee hooped with iron ringi. ^ 'ilicy were ex- 
tiEinrlv heiiBy and euinbEreomE, nud principfllly Uped for tflrowing largE Btan^ 
to *Wrt diBtalieei, like the machineB of ihe nndcrota which thsy suEcccdciL 
These were graduBlly strpolantj^ by brau eannon of much Bmaibir calibre, and 
which Uirew iren and leaden bfilli LulEtd of Htooca. Tlscse gnna Were firit cast 
of ftinislurE Dfriti Bud copper^ ond ficom that cirecniftonce oiUcd gnu metal; 
but aubBeqmmtly, JH the use of cannon hEcamc mere geamral, ctut iron guna 
were Mflcd till Mfiount of their heiog much chtawr ; and at prey^nt, 
the navni BCrvice, flnd for battcriei, are gcncrmly raat; of iion, whlut neld 
piecEB and honte artillery^ ant moBtly formed cf bra**- When tl le procesa of 
mg Euna was hifirt resorted to, the gum were east with hollow elwmbEraj which 
were oftcrwMda pertEcted bv boring; but the prEHml practice la to coil tlwm 
fdid, and form the cavity entirely by boring. Ln IB2S a pntEnl wm granted to 
hfr, JoffijUA Horton, for * method of forming emmont and irther largo cylinder^ 
of wreosht imo or iti^ or mixtuiu of both- The proceis ia nj foilowii t —^ A 
nnmber of Ian a o Ere W be botm J together by biudlng hoopi JW ibom m 
Hytr 1 and 3, ond placed m B furnace. When they have acquin^ B Wcldltlg 
heal, they ore to he withdrawn and jiiiced on b mnundrcl, and httuimerEd 
toire'ther by hExry hammeraj and if qeecflaary, hcOUd again unb1 ih^ ^ per- 
fodtly umtisl; ih'e hare iltould he wedge *h(iped+ or wider on tbs mitude tboil 
on the aide wliich la tn form thE iuLcripr *f the cylinder; hul any of the form* 
ihnwn ia Jiy. I will do. If tlic CTlmder is intended fur a omnoiii. barm 
Ihould hi; thtekesi at the breacli end; and if dn?mi.Hi neceteaty, iJlfr hUerior may 
be fonncfl of Jteel, by placing n layer of steal ban wiikn ihc iron hma. The 
hreach-pltce may Eilhcr be fimned in one ptece with the or H ^ay be for^ 
BepuwtelY and Ecrewed into the gim, aa ibown in /ij. 4. Tha truuniom 
may also be farmed with the gun j but ihc pfttcnteo recommends Ihit tlmy 
ohoiild be fijnned in a BcpaTate ring, and amiched tn iLc gnn by on ex¬ 
ternal Ecrew cut on the gon, and fitting into an intEmol icrew in tbo nng, lu 
ibown in /%?, 4, or by key*, a-i in 2. Theio lepurato trunnioRB tbo 
patEotBO recommendi be pooHi^idg mat advantoi;^ from the faciLly with 
wblcH thft gun may be rendered vmoa by remuTing tbs tmnuiobs^ wbrii 
DECemn' to abandon it to the encniy. After the weldbg h completed^ the 
piECE ii bfl be fruiahcd by turning rmii boring. At ibc first mentjon df tlsi4 
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(ikEliiod uf cnastruiELn^ Avnus flimiEftf to th^t fullowcd nl tLe fiiit inbro- 

ddEtion; but llw MrliEr cAiknon farmeil of i™ hw weit mcndj^ bciopod 
U«<<tbFfp ttnd not wldEd, oa miy be meh m fevEiMl Tbkii lina preaeirecl nt ibe 
Tdwct of London t neFenhdfHa* it u cerlain that Eotinoii ttf sMBep calibra. 


foTCEdof iron, wm tcij eatlj tnown, lu proiif of tlda we may dtE tbe Mowing 
ctLrioiLfl fatt ^“Itl tiw yw lB27, O aihermm^ wlllbi tialiing ui it boat eigM milai 
lu the cjutward of Coloiap brought up lu hu net from tin; boRm of tho mta. m 
imaiJ piece of ordnance of a very* aiugubl couatruclicini r^emMing EwJy ihe 
rsprcjenbitmua of cajinon ui three onineut liifflortcal paiutuigt lu the ninaTig 
p*Hoiir at Cnwdfy'i in Subbed, one of the witta of the lale Lonl \ Ltoount MtrntagUr 
jlui lint paintihg represeiitB the march of Elsig Henij VIlI. from CaLnbtowam 
Boulcwno i liio£«eondt tbe otitiUHpfncotof the EnglUh forew at Man^ueson ; mi 
the ttod^ the tnting ^ Bmilomae* m 1514. The reMmhliiuce wUi be mstanlly 
perceived by rofermig tn the itetch on the following page i repiwu^^ 

the oimnuQ Oi iecn f~ " 
dEiaiii ilio oiumon- 1 

porting two piece! 0^ oninnuoe, wUHT-h afe UCiLiriy MTEToq uy a Jtmu m noou m 
form flOMjfwhat like half a ooite^ the brnjidEst end being neat to die ah&Aig and 
the iuiaJler end being" uousttveted "iiith aharp {Mints i tho hood probflbly being 
iutended u a shield xd protect the oniliaty men from the fire imi Birawt of the 
EdEiny^ And thi! poinLi ai lojjie dtsfroce ngninit a chnlgei Ftgr 2 la n hoirtoUtul 
vinw nf ibB HOW found gun ; 3 a longitudinid eecdon of the iamc \ 

4 a bird'i-cye Tioir of It t ^ reposentrng tbo mil bib idsa ^ fo rmitig 
part of ihe oflnnoui^ ned lerThig to adjust it with cjue hi takii^ a iin . Uhe 
gun when, first bronght up from tbo ballom of the lea was cuTEred with a 
aoit orptrihod mat^ about two inxdiEs thick, which being r^ovEd^ the diameter 
of ibc cun at the middle wna found to be 3 Lncbcf, ita hm for the pojMge of 
ihc bulbt 11 frudij and lbs lengthy Lncludiug tile taH-piecet ^ fret 11 inebeat ^di 
its Weight 04 11.4. Upon flaamhialuiii ifc was found to be stU cbaiged« having 
in it powder and a huufrn bullcl [ from which cimimatonCie we niay cooelude 
that cHft iiun Ufdlt worn Hot knninr at the time when the 'Kunun biijl been 
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rlmretd. TLb bullci liB«l » eminine of toWj Wld *ei;j*lted 9 <Mn*ea i ita 
ll^lSch. A A md C in F^gt. 3, 3,%iid 4, nre d^rt»l 
breech, which WM deleclujd nni Uhen oiil of the eJlerpi^ nf the OTU when 
to be l«i3Bd with powder: ^ being qbu^ ^ the 
n^v icctired by driving down an ualien ping <W« it, the bnllcl WW put into 
(be ^ t thelreecVttnd tho ehiftinEl^e^ replied m 

Wly wenred by an i«fl wedsej 5 

hotixontony #="»» *e gwn. lit abtftmg brewb ii (hewn eepomtely m 9, 






b II i| 1111 ^ 


¥ 




It in Jtt/I 6 E, Fh- 7( ia tb" ‘bo nftw part of tho bnrrrl 

and tbB wt dflc^ ^ half within tlic dotted cireumfeenm, thu being 

tob^ontiifld rejiUce the ahifting btiach with^ilily. gg. ^ S 
T^Xiw SJaT^cn bnllrt in fbnt of the lyfUng Wach. It W ■ rennn-k^je 
Sf., JKi ahlftine low* appartidliint to Uiia canllim W amdlir A pnoople 
■liiftinE hreedi on lamo fowlnig^pSEcici of nwiclEni times. 

‘^We SS ca^tl^^lbU nlbject With a deacriplWII of ^e uppanlui employ^ 

' ^ rt^Tnan. f opuerly iJie wEtu«iii|«rndiJ^ ffl ilidsDf frun^ v€tilc^7 

Hi[i 3 e to mtAff, tht' caimuii diiSM^«niliEt^ 
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CAOUTCIlOUr* 


gnuludly le ihc too^ hare^ tiie Intedar; bul In tib« prEsent cn^tlad ariioniif , Lbs 
^nn ia Bipj^ed jinriiimLiSly in ft latlit, end tliE cviltcr sd^ftnciDg 

in a Hgist Ena An appAralna of ilui deMxijitiqn m rvprBscnlftd in ibi? OEcam- 
pAnyin^ The omnon a is ACturatcIt in tb^ cbiick ^ ud tfai 

coILm Cj Trhieh may 1h sel At m\Y pftrt of Lbc bed if of tie \mth^ to nit tht 



flf the pm; e ii iEe borine toal, KipportEd by Woxmgi In tht A^nme/, 
nnif connected m Uie nveb Tbc mck ti tnAdc Lo adviince in a. diue 
tice Ay by DinJu of a. pimnn k flcttuLEed by a weighted Ictcx L The tAnncm ii 
Cfttl^ to rcTnlr^ by Aofttid pouin^ over the rigger end Uie opimtioni nf 
horin^ tliE mtcTiciT* anil totnin^ die emrinr, am oajrHed on at Lbo same 
dme. 

CA^OE. A tort of boat or tcise] naed by tbe naEiviEa of Tarinm uncivilized 
cotmlJiHL Tbcy at? generally comof djt imnk of a tnee bdioirEd ont^ 
and are oatLtdly unwUed by noddles instetul of swriv moat ura^nlAr umi^a 
are ib*M of Uic LadronE faUuda^ which are Adapted to jaH w| 5 j either cad 
foremmi, W U olWAys to Eipoae tJio tame aide to th<? wind. From their greol 
Velocity when they ora cainmonly calk'd the tlie 

SpAnimrla dedaring that they hove been kuow^u io go 35 inijt^ per botir. 

CANTHARXDES. Imecti vidgariy coUod ifpaniib fliai r they Ajm chiFfly 
used on flccmmt of ihoirTcsicAting or hlintenDg propcnlofc The iTiieet ia about 
tWO'lhirda uf on inch lb longth ond ouc-faurth in tl obtong, And of ft 

gold Ehiningcolourji witb pofl wing nheathA, nmrkcd wlih three loFtgitn^aiAtripMp 
and cjpf etiog hrovn inrmbranoUE wiogi. The gEcuinn canthiiridEa nre mEnTtimei 
mLicd with other Lbaecta of a AquAle funOj with block feet, which pofresa no 
TE^CAll^ proportT- 

CAStI iUEVEH-S. In AfichileclLirt^ frieroa of timber projecting hori^DLollyf 
uecd to aiinport ihic evoe of a hnoje, n balcnnyr A'Cr 

CANVASS. A doth of bempj unblenclL^ and of TttHutifi degrect of fine- 
nen. ; Mcd pttncfpAlly to form tha anlta of aJjipe, hut aIiq by pHlblmi, anil for a 
VAT iciy of Other pnrposei. 

CAOUTCKOUCi a soft, denari clajliep realnotn lubAtanco, uanaily ciUed 
India TubbeTj hut Aometimef vdiy improperly clnack gmn* It ia obhairied frnm 
tht tmHy hiicc of teveril plants Lhc ddef of wbick are the Jatropha eliutic-Ap 
and Urceola doaticn. The Juicep which ia oibtamed by mcfiuiinp ia received in 
anccciiffrFe cnadi^ on piecef of day, and dried by the r^n, nr a ^ made from 
dried Icavea i u fiut as one IfljtT U dried, Bnadier is added, until Jt nhmina the 
ruqtdnid tidclmettp when the cUy inouM hi brokeiit and the toitgli Icathfr-like 
fubatance takim cbUi, The wanderfiil elniiicity of ihifl fubttance, and hi rcmst- 
ancft In watetp hm of late year* brought it in to cJttcnffiTE ua£ fnr molLmg walri^ 
imof garmcirti, hcAldH many other purpowa. III boLvcU ta art ether, Tnlalile 
pnd pctnolctum The elher,^ huwfiVrr# muat be WAlhfd with Water tcpcal- 
^v, when it dlndvei Lt CCrmplctdy. Felhticr recommimda die caonlchoEK to 
be hoihal in water fiir m honrp tlion to be cut inlo tbin ibreds, then hoiied apaiH 
mid eftcrvrardi put into rectified lulphuiflc ethfir m A v««?l doHlv stopped! 
BemrArd coniidcn the nimnu ether aa pmfeialde. When Qua la 

irpon any objecit the clbEr ^ickly evapmkdp and leavea ibe tmfatt 
perfeedy Covered with the daftici nreiti. A ftol utlon of awutehouc in fivu tbncA 
ita Weight of ml of lUrpctldn lllld thla aoSntioa dissciTcd in eight limei Ua 
weight of drying linseed oil, is laid tn farm the Tomub of ait hAUoont. 
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SIS 

CacutchtHif imny be fcinupij mtn vjuiaLa articl&i without iintkipauii^ Lho proem 
of if IE be cat mto n uaifurtu slip of a praper ihieknm, and vmnd 

spirally rauQLt a j^lflsa OT meEal ruiit m that tbc lllflll be m close BontHctp 

and i±i thia stffte he boUed for Somir tllnif, tbe edg^a wiU adberc so bs In form 4 
lobe. Pieces may be Jinnly united by inertly heatbiE ibcir cd^ and prwaing 
them togcliiEr. Witliin Ihoae fow yean Measn. ftenciKk md Mackmiash 
have DbiaiJicd WVeriJ patenta for Vltrfotis modes sf applying ibis ralLublc alllj- 
staaceT which are dndy mmg into notice. Hie patMt ounitehoiic pipci are 
fonued of allemiite layers of sotid or dissolred (anntthouE and camvoai* or other 
suitable medfuill, flnd'by pressuns imited into Tsay tauffll pipes of any tc^iinred 
hofe or sireugtli+ withoiil any ijtifccb or seam, tiio w^c4t of which it ii leid ia 
capable of bearing a preaiuno nf tiIjO 11 m. per fc^iMre mob. 

CAPILLAKY TUBES, m Ftijaics, ore v«j imall pipd^ wb6« canils or 
bares anr eifieedingiy parrow, their U:¥nil] dbuno'ter not cX£eeding one-twentiEth 
or oDB-lliktielh of an Jnchj and m wme casGs bdlig miule bo snuU as to be 
Marcety perceptible. One of tba mcMt alngtJor phenofnEna nf these tub» is* 
that if they bxe left open nt both cods^ end oiie End immewiid in WEitefi the 
waicr will riM In the tube to a consldcrihle height above the sniface of that 
into which they are hnmaned* lllfi height bem;: invonely 45 the diametan of 
ihe ttibaa, DiiFCTEnt Buids, however* attain dlffrimit heights^ and qniclaflfer 
doej not riMi hut, on the CMiEraTy^ itanda h%ber ouuida tha tube than within. 
Varfona hTpethesGa li4Ve bEEO. inrenled lo account fur this BMCtlL of fluidj 3 at 
the present djiy it ia attnTrtiLcd to a fpeciK of iilraetfon* luppossd to exist 
btl Wtm thi fluid and the tnbesi* and wbiEb la hwice dEnommated Oipilljiy 
aLtiactien. 

CAPSTAN. A raachEnc employed in large veiselflt prmclprilly for « beaTiHg 
lip or Wfiigbln^ " lha anchor. It con^ta of a. dram or barrrl, KVolnog upon 
an npriglil spindle, and baTing hul4» cut in the Upper part or dnim bcml, trt 
rci'dve til's ends of a sciiea- of nnriaenEal laveta,. namira capstan barSr The cablCr 
PCp in very lai^ V«teK ^ ^m^her rope, called the mesacn^rj attached to the 
eablr, ia Wound two or three timee round tho barrel, alid U WUf capstan is turned 
runod by 4 portion of the crew dlstrihuted nt the capatan bars, another portion 
of them take in the alack of the cable or mesacuger, u it ia unwotmd od^ tbe 
barrEl nf the capitan. The capafon is supenDT to the windksa in point of 
expedition, owing ta tile circnmitiuice of tbc lalt(^ r«|mring the Itvcrt to be 
■birted into freah bulci four tilU-Ea in each rfivolntion l and tnofV men can also 
be employed at the capatnn bari tbati at the handHipltrs of 4 windlasai hut the 
meu cxcrt their alrength more Eflectunlly 4t the wiudltwa iIjjui at tba eapalanp 
linee in t!ie latter case they art rmpjoyed to draw bwinmbdlyj when tJicy eaert 
a fares of flhmit 35 lb*. oiJy, bcit ai Ae windhwa they may apply their whole 
wdgbt at the CStretnity nf the leVer, and the iiTonian weight ^ a man \i 4boUt 
150p of mort ihxn four timet hii power of traetloTV- In Hawkci Patent Capxtan, 
which we m about to dsambe^ i* aUMhlned tbs adTantaffons acliati oT ibe Wind- 
liuB, with the cQntinuDu* miivemeiit of the capitlia; nod the power or vElocrty 
may be varied according to- dreumstnners, Tlie engrmviog OQ lbs nsri page tcptt- 
aents the patent capstan eomplrte for one deck- 0 W the drum brad of COUt iron, 
With hclfi for th-D idKttiofi of the capstan ban iu tha ordlnaiy 
COUHC tbftt mode of turaing the capain fbnnld be proforred; h ia toapaul hewi^ 
TOund the periphen' of which arc nuiged ton pauls, five of which aro in opeco' 
tinn at a time, aa that shown it d; thn nihsr five arc kept turacd up in readi- 
neiB for use when the molion of ibfi capstan U rcvpreeil Each pawl baa two 
clips, which take intu Ivo teeth at the Same time at every half inch of the 
reroJuthm. Tha inner circle of teeth » for one iEt of jiauli, (md the outer 
dreic for die oilier lelt the nolcltefi being in contrary dircetiianj ■ both c trcln 
m ioclcrtcd withba the paul-rim / The banEl is compo^ nf 4 pumW of 
pojecting rib* named having a prejeedan C In the middle^ wbicU dilldci 

the barrel into two parti; ihe upper portion Is of a fmatlet diameter tbu the 
lower, lo that by abifling the cable &om flio lower to the upper part of the 
hafTcl, an inCTEPafl of power ia obtained. In the figure lb* copitau If frpTe- 
senlrd divided into fn i«tfon*i hut ibr number of thru aectloai may be 
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CAPSTAN, 



TOrtn^ljr thn}Ui^ ^ wiide bngLh qf the ca^tim^ diridinfr nbo tlw whdDflL 

dwuiifHl and remnred. i U tbc 

^»rf i,: ^™i"<irSirt^rcfr£ 

BCcnred by pm.. «,d to bn quickly /ph.«««. 


f f S' 7 nf Jflim ur rwl, ite men un une 

of whieb I»y bold of the bnn uid pnJI upwind*, md thuiH m tte other lidii pull 
dowDwonlt cftlici With their lumdi, w by iteppin^ db the bat. weafttx^uidtber 
^ny niKilTrr, .Ad thii» wemb down. ThE 4,fi whfci, ^ „ 

twopiuio^ one oTwbinh M Ibmm b giar wib the nnoDtHd cbde 
? rj* 1 . “■* "" ‘htBflifle ihBfl BB tho Intter k plnced a 

pini^ wbcl, lake, into the cmJe of cdg. fixed on the tipper *titGi» uT bn 

'"Sf ’'H'"' * ^ 1“^" ^ E^«l: and ii^otdbl a* 

niit difibe^n ^*":^*^, fl iuplujTid. [he power itdniib of .n«™l Twintiani to 
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CARABINE, or CAui^iA. A firB-aim, inme^thing like a sm^\ musket; it 
it muAlly Ewrtifr by cbTidry #d4!iui^ by a bttt ovwf tbe IcR ihcitililcr. 

CAR AW AY. A plant mudi scnliiTAifid, pfl.rtkn]litrly in E«e^ for in fl«d, 
whieli 11 grraUy eilecm^ for iti a^^>a1]Eb flAVDor, pim^ni irarmcK, and zninli' 
dual ]fmpert]«p By fUMdiUtum it otfordi ui odurlintjui DO, wtudi iii 

mudt in white iDAp, und tberD^ith eonHlitulBE die erfidEA termed WindsEKr 

JIN^. 

CARBQN. The DAmc given in the modern ctieinicAl E^nmenclature io a 
limp] e eamlvujtlblep wkick can^titllta a pwrticNl uf iH aninuJ and Tegetnble 

■tikatitdcCT, end wkich ia fqimd in die greAteat atale of purity m tlw dinmoniJr 
whiiib If lakly uf ii. Catfbun unitr^ wilKi nil [.bo ibnpie cnmhiudbleAt 

and with juwtc, fottnifi^ 0 of impnrtani cgnipoundL Troiu It* nlUnity fur 
it M oinnlnyed far diaasy^cnAtio^ inDtallin nxidea, uud realnting: tbeir 
biuea ID A metAlJJc itaE^. With "mm It k*rmi it^ei and |4uraba^Oi And widi 
coppET il likewise furms a CArhuret In the itetE in wbjeh it ii cammonly ob- 
iMned Jt a tenueii eJiartsLiil, wbieh bee. 

CARBONATES. Cotnpounili uf aitboiiLD ndd with wlUkble husej wun- 
posed OEthrr of ouO ptLlUV fJ OCld and one nf ba*e, nr one nf atM to two of 
bue. Tbe l!urtlLi:r of cnmpu^inde are teimed carbonatea, and the latter bi- 
carbonatiH?:. 

CARBONIC ACID. An oeidof wfygtn and carbon. Jt nbonodj 
LD great quonddti In mdure, Jind appeara to be produced in a ^rietj of elr^ 
cutULitancca^ It oompoiEa farty-fuur iiundredtlu cf the weight of [tiiicetane^ 
Euaible, end trtbvr tholural apeclEaEnu of caicaxaniia eartbp &nDi wbiEli it may be 
B?(trtceUMl by du aimplE! appliEatioti cf htat, or by tin- niperJor nlfiELity 4jf eome 
otbar acid, mp«t add^ having a eEzonger aedon on bodiES- tbao thur It ia cont^ 
powd of 71^ part* of oxy^nu, aod 23 of furbon^ ill fpoe^ grav. ia l-i323€; 
dial of almOtpherlc aJr Ewing IHXKHJ. Sen A^aaran Waxxaa. 

CARBONIC OXiDkL A gacroui ootnpound of oxygen and CATbon, con- 
fiidng by Weight of 75 of die Inrranr, and! 100 of the latter, Tta ip«v gtoTh it 
0.9560^ CiTlwnin atldfi may be pioonred by auljcctliig to a atmng beat in a 
rvlort or gun^barttl, A mtaiura of on c^ariby ciurbotuitE nml mg'bllin dlingi i dm 
most convemEuiffllxlure U «qiiil puts of hy ehalkt uid iron or uik Ullnga; Il 
IS giron cput alao in krgo anandei&a irnm brirk kilnB, mtd may bo k^ii bundng 
with A dark bine fluno^ It k> wben teBpired, fatal to animat life. 

CAEBUNCLE. An elegant gem wnoao coloitr h dorp ze4h wlib aii ad' 
murtur^ nf acacieL It ia luually fuiicid putfi ind faullitisa, and li of th-e afiin« 
degree □! hardtnnH aa ^ppEhirt It » natunJIy nf an angulaT hgure^ and ia 
round adhering by it* hana to a heavy and fniroginolia ■Eons cu the emDry 
kind. It baarj tbe Ere uojilEerDdi la biLiiid only m the Bout Indiof; and thei^ 
but rarely. 

CAHBUHETS. CmnJihLatiDdt of carbon widi Uty of tbe dmple anbatuifm. 

CARDS, in tbe mancifactiireB of cotton and wooTp an mBlmmrllt nicd for 
p^^par^ng ihoie vnliftancEi fbr bdng T^Fim inEO ttirtiad, by strEngthenir^ dia 
nbre^ anil rendl-Ting tbain parallel to each other. Tfauj atw A ipctdea of fanuh, 
of wlna eEUfk tiLmugh nlrlpa uf leather, and not iCanding ereci, but 
iunMncd tn tk* iurfaca of tke leutkor, and are lucd by tilling Eke teaEk of on^ 
card with die cotton or wool, end. drawing another card along in ■ ditcctmn 
agoinat the indliuLdon of ike Ei^Ek, by which nc«am the ilibnM m dmwii nut 
in a pttHfllli-l direction, and iransferrcd fixim die <me naid to |he other. Carding 
Wld origirudiy perfonorcl by kond with Rhceta of cards naDed upon thin boards, 
vklcb wore d^wn ngjaJnat Ca4:h other. Stock cnxtla WerO aubwqLlenlly inlru- 
diiccd; lit tbeac one card Wrai nailed to an inclined poal or bcndr and a hand 
tAid drawn over It; but at prwnt Ebo oarda are gcneiithy amuiged upcai cylin¬ 
der!, wbEoSi rcYCilvr t^ilber igsiiul othEr card cytinden, or agwnat fixad euda. 
Car^ stre fiJtfln«d upon tlie eyknden eJihrr in paralld iCripa in the Itne of the 
Utia, or tlufy form a cooEintious ipiral band covering Ebc cntlra iudace of the 
cylinder. Firani Uu immenie numbor cf cardi required ill SOEtun icIlTi, tlia 
maimbiCliJTe l* ode of gnat C^lU-lit and importuica, and ix'TEnil Veit ct^Qua 
maebinn have befn In Touted fur facilitaLlttg the p'roccauar tliuu^ have 
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not Vet came into common In gea^nl tlw leathEr in i^’cn^E^ by macbmiovy 

At tbfi TTI njnnfnr rriTTn'j, trfao KIrA tt tfUt tO t\l€ CCitA^rHIf iDgvCll^^f vith Lbll Wlt^r 

tt'hkb tbey Cut anil bcDil ‘mlo funiij and bipert in tbe boka c( ib# 

kath^r- worltEUAil £rAt tAkei a nkjEin or bundl? ar iriiSi, conxijtfDg of 30 

dT4{} wirei, Eind pliudo^ tboin againEt a -CUb itLi? whuk at na& crpCiaunil tP 

llie uddB Lffngihr by luEeiin uf a ftrong pmr ol EhearL The^ wirn diiii nut &» tbfitL 
p1ac« 4 in fLbotber gn^^j and a pLc« of Ateel* of tbo lAmo width m tbe two 
DJG la bo jLiDDdeTi 3a then praflapd ajdTote the mlddlo of them, ■U'ld. the Enda 
or UiB virev firal on onfr iiiiE, and titan the others are turned up againat tbe 
■idcfi of the bridge# ibnning wire intu a ataple like this ; thiiy ajre tlteu 
given the JtDM bend, wbbrk bringe ibeni into tbU shaped hy an mgtmoua 
machine kent m motion hy a weight, bite a poaating jack, ailv wMck thay are 
biaerted m tbe leathEra hy wamezi or children. 

CAEMlNlL A VFfy ludgbi oirfinitfQ piguiL-nt^ obtained by precipilaling llio 
coloinnpg niaiter of cocDiueaL llio pirparatiPT-i I# Ui folloln —Tilae 4 vunceE 
of ci>ohuieB]| S^nrly ptdvctiredr whicTt pour inEu 4 quarta of nin or dittLEIed 
wflicr, hoDed preiKmaly in ■ pewttr ketUci and hml (he wbote for UK minutis, 
adding, during baAing^ 2 drachms of pulvctrivd c/Trtala of lalia/+ Eight 
icraplea of Roman alum, in powder^ miut be added, and (he frhnla ha kept 
on tlse £re one minnte longer. Ae afwb bj the grra itowder hua fiubtided, and 
the deEDction bcvoEtie. dear, deeant It Intc large ^Indlipal glaiiev eorered onrer, 
and keep it Ubdilturhed tin a fine powder ia ohflrrved to h&re aeblGd at the 
hottoiii. Then pour off the llqiior from llbia powdet:^ which ia In be gradually 
diiEd. From the liquor etill cnl«ired, the reit of the colunruig Eiaotter may be 
iepATalcd by the hilulian of Elfit when it yidda a ciLmime little biferiur to tbe 
former. 

CARPENTRY in the art qf cutting nut, framing,, and joining large pleoei of 
Wood to he used In biii|ilmg’> The only dcHcrcnec bctureon Cajpentry and 
Joinery la, that whiJal the romu^ lueludci tbe 1»^r and noogtmr deBcrijiciDn of 
work, which U e»ential to tlit conitracdna and atahility of an edihea, the 
latter Lenn EonapTEhEnda the exterior Goiahii^ and mnamEOtsl Wood-Wdtk. To 
enter intn a detailed account oT ihc nuiucrcFiu tnoU nsed in Carpentry, and the 
prOKEiCB df fcorniidg, by iheLT ai^dicailnUp the dmoet DllEiutahlr razifity of 
nuAtera that are compcchrilded in conatmctlve carpantiy^ vculd of cinine 
TC^uh^ a Volnmc to itaelfi and aa the nlbjcct ii futtign to the Icadhig objrreti of 
thu workf we ihall undEr thla Esead ronnne ocrrsclTEa to mine ^neral ohKr^ 
trationj of n praclicsl caturEj alike UaelVll to ihB engineer M W A tu the car- 
Mnter+ With regard lo the ten&dty or atrength of wnpd, it boa been fnncid hj 
iduBchEnbrock and Other emmant expcrimcutuliat^ that the Wood wbicn 
HintHuadi immadiatciy the pith or heart of the (ICC ii die wcakcaC, and that tMi 
weaksEif la greater aa the tree Ji oMcr. It ii of inrporlajice that thhi hw 
kqown, m m EOmmon uotlna mdiU of a contrur notvnr^, ^coudlyt the Ebrej 
next to the bark, eemmouly called the while or bko^ are alau wEaker than the 
reit f and the wood pmdiiafly mcrewea in itreugth os it recedes from the cautio 
la thE bEea+ Thirdljr th^ wood il avenger in ibe middle of the trmJt than 
At the ipliiaging of the hranchei^ or at (he rnot; and iha WdoJ fiir m mg a hratioh 
ii‘ weaker tbiin that of the inmk- Fotirtldy, the wood UD tbe norlhctti ddra of 
ih tTECft that grow in la tha weidtBat, whOd that on the foutb-ca4Coni 

iidc fi tbe ftrongciL; tliJa diffErCDGc il most rcntukihle In bedgu-fnw and 
fuch Oa grow iLqgly, The hwi of a free uercr lias in ifr cenfrc, bat olwayi 
towards ita northam aide, and Ihn JUinUiil c«Ua of wood ire thfuncT op that 
iide. In conlunmty with this, It li i genenJ opbloo of corpentan tW timber 
is stronger in proportioTi to tba ibickness of lit onmiid plaice- The tratlico, or 
air vcimli^ befug the osnu: in diaTTnUmr j|qd nuniber of tows in trrea of the iltnB 
Spe^p?, DCCOaLon the TiHible leponatiua hctwEin Ris miEiiiJil phllDE^ fur which 
TciaoUj when tbcas anr ihlcker, tlicy Eoatnin a greater ^rtimi of the simple 
ligneoui fihr^ Fifthly^ all wwdi arc tuotd (coachmu vAiHit pem hat a&r 
the trcci me frRed# thd Icnidly ia cmwidaimbly dinumihcd by t^fr ^Ing. By 
the GT^riiumta of MusebentEToi^k^ it appuina that the absolnbc ibengtlis qf ■ 
aquatn ipeb cf the following diifrrcnt k^iii of wood uv as Stated 
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Jirjeb . . . * . 1^,500 

Bcecli and Omk ^ ^ 17pJDO 

Or4iiigi3 ^ , 1^1^500 

Hinder . ^ « ]^9l>Q 

Eim ^ . 13^12^ 

MuJbcTt^imd WlUoW ]2p50fl 
Aih ..... iSpWW 
Fluin . , , , . llpSOO 
E^dfr . . . * , 10,0(H) 


Ptiuit^ttLiiiLtit. . . 9,750 

Lemon 0,250 

Tamarind . . . , 6p750 

Tijr.Bp330 

Walnut ^ + a,100 

Pitc]i pine .... 7p€50 

RuincQ * . . * * 6^750 

Cjpnta . . , , fl,0m 
Pupkj * * . * j BpBOO 

Cedar . . t , , 4,800 


Tbe Woc>da meudDiied wetn all formed intti slirt of tmilbnif dimemionip Sjid 
am m^h cut liwajr from M*h, lU to furm a poTpll^gjiiip^ oT oruJ-dftU of nn incli, 
that hf une-t^ent^vArdi of ii iquen inch ID HctJon; and ibe \»etghbi which Wero 
FMiilrtd hi tcBT thete uunctr, farmed the data of the nWe caJculminftiu 
ML^henbrQgk gi™ a eecy mmuta detail iif hii experiments on the oali and 
waldutp in which he fitahs werglUa jnctjuJied Id tear Mifidcr slip tnltcji (hom 
the four mdra of ihfiM treed, and gn each afdc in a r^gidir prugresiioi] l?um the 
centre to the cirmiEirereiL-ce. ^Tm ntmiberi in. the fbiv?cahi.g, caTTeEponding 
^Lh these ^[> woodi, mftjr be CamiAomd, ther-eforc, aa the aTemgc of nmre 
than Eftj triJ* of each. lie meDtitmi^ ehiD, that bU the other numhem wem 
calcnlaled with the tame care. For Ukue reOBam Mme cuatidEmce may he 
Diared in the rcroltH, thnigh they catiy' the dcfrco of tEUAcity eanaEderahly 
higher tiiM ihw enumemt^ by looifr tihee writarf^ Pkwt and Pa^nt ilDte^ 
that A weight of flO lh& will Just tear amnder A square line of iwind Qnh# but 
that it will hear 50 Ihs. with lafejy, TWi mTc* fl<S40 for the greaMt ttreogth 
®f A aqLtBria inch, or rather Icm tium one^ialf uf Aluiclienbrotk'^H uEtijnatq ■ 
but tbe krtoT me thini, the m«t EDtJtled tu conddcnce, u ih^ exprimenu 
were miuli: upon gr^tec tnawea of the material. It ihwlld, hom^rt, bo 
chaeiredp that twotbirda of dig actual we^t which may he aUitOaiLed by a 
strength ifler a cmuldcrmhlo time, and tliat one- 
naif Uie aWlute tenadiy indicated by cxpcritELEDtj abould !pc the uJ'a irigf that an 
engineer should calculate upuD in hia couatructionm- Wooda of the SUmc 
denommotion ofleu differ greatly in ibrii tEnocity: thoee with a tmy itreight 
nhni lUficr bn injl^ from a load tlifll ia innifficEEnt to bteok thmu immodiatSv- 
Mr. Emer™ mentions the foUawin|r u the loads which may he BAfely ausnend^ 
to on IDcb square of the lerrEnLl hddiei hcrcafrer enumEiiULed» but the ierm 
eac boldly apply lu the four first-named bodim. 


Imn ....... 

Bmii: ...... f 

Hempn rop , * , . 
laoiy . ^ . . . . , 
Oftkj box, and yew , , 

Elm^ aah^ and be«h . , 

Walnut and plum ^ ^ i. 


Ih. 


iMt 

rBt4O0 

fied fir, holly, elt!c^^ pbine, 


■75,jd00 

anil crab ..... 

5^000 

lU,ifKhD 

Clicny and bue:! , , 

4,750 

15,700 

Alder, atp^ blrulip and 


7,850 

w^niow . . . * . 

4,29Q 

e,070 1 

Load . . . ^ . . . 

'I5Q 

5p3fio 1 

Fre^ttooe * , . . . 

014 


Hie t^c iii^ctLicHia autluir hu hud down at a pucticai nde, that a crlmdef 
of one inch dlamBter will carrjv 'hen loaded to one-fourth of jti abiollita 
strength, as folioWl :—tron, 135 ewt; ™d rop, 22cwt.i oak, 3 4 ewh; and fir, 
9 cwL Parent hat abown that the force nquired to cruah a body ia nearly 
cqcud to that which wQ] tew it aJHmdBr, Tbit may be on opproxLcn^an to 
truth at reejmta woods, but it will ticrt apply to any nther ^cil. Glaiis^ for 
inafatmip wil] cun^' a htindred timas matte an it thou oak m tMa WUTp but wjH 
not bear tiapcnded jibcive Ib^ or Ete dmca aa nmcL Oak will Hopind a great 
mm llkui fir, lait fir wilt cany twice aa much ai a piJiar. Ifliiifl WDoda 
wbjch are rm toft, and cooiequently yidd to premiirei puiMa XEiy ttrong 
filn^ and will ruriit m lifflgfhidinid itratn. The hi^en of texture is chiEfly 
owing to the ettusked nilun of tbeir fibrea, and to the CUUsicnce of ctmsldenihlfi 
CMDCS betwMi Each fibw, so that they are more eikiOy bent in a ktcral 
dlrtctinn and cimbed- In all etjes wTwpre tbo fibres Ua oldiqut to the itndn 
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Ibe «tniiedi u Eomidmbly diminiilicd, whicE may be ucdbei] to tbe dmn»- 
iI^ee; tba Ihii parts in nich case alidc ou cacb otfiEt, and tllir EimnertUnt force 
or tlw camimting mattET is for Umi raasDii cji»lerDrEn<omB. The straiii whwfi moil 
EouimMlIy MCa on malmala of any natiire, is tint which fonda to break them in H 
itrUHTCMe diiHbom Fm the Wfo derived frmi «iperimM,i in atnini nf iH, 
nature, wo must refer the reader tn tJie srticte SmBsoTK or MirEaiiis ■ but 
tte complete mvesEigatHin of tins teiiatanco of muctials. to the 

directira and of Ibe forcea HmJit-d, woilM nMpiire a volume, Tfie reader 

who Wi^ for filll mfonmuton on i1h subjecl; ciumal do betfor than enniult 
Mr. briuw a yalmihle £aay m, tAe StnmytA and SiteMM rf TMvr. Some 
Ob [bia impotfont aol^ecl w{U, however, be found in 
, n T AuWerv by Nicbolion. and in the Works of Banka, Emenun 

linKbcrHai]. ^ 

CABPliT ia B sort of ililff wnmeht with the needle, or an a ioom, and 
mrma the anhuw}' fuiminre of B house, bein^ Commonly laid njiuu foe Hour 
The Fenian and Terkey corpets have hitherto been in the KTeatnt esteem but 
saniD of Ihe n^ufocturen of Erenee and Great BriliBn are miAiUg. nwtd 
ad^ces 111 imtlatrnw ihem, to which they BTe, in aome tespectii. .ttpenor A 
iplendld ^mplB of foa fine spirit of tivaliy amcngi* our own ceontrunen is 
DOW e^htbiyng 01 the Mnsenm of National Monilfiictnrea nod of foe .Mechanical 
I^icMter Square, London, The carpet Ihcaanrea 8 yards by & and is 
^led Scul^PciBiaa by tbs numufoidiiren, Messn. Deans, of Steers rfon, in 
ArahiK. Ill (lie USuid mode of wcavilig eupcla, foe design or pattern is tniced 
in Its proper cotmn on cartoaai, tied before the workmim, who looks at them 
esw moment, becoiise iryeiT Etileh it marked npon them as it is to be in his 
work. By this rDeans be Oiwaya knows what cnioun and shades be it to me 
and how many stitches of the some colour. In thie bo is assisted bv efiuatcw 
into which the whole design ia diytded; ewb apare U divided into ten vcrtioBl 
lin^ corresponding wiffa foa pareels of ten tlireads of the waip; and 
ea^ sqiiw is rolri with ten bnriaontel lines emeing foe vMtiMl linet at rijfot 
^ea. The w^u^ ^vine placed hu spindlef of lliiead near him, be^ 
to work DO tbe Bret horuontal line of one of foe square*. The lines marked 
m the M not traced on the wup, became au tron wire, which is lonrer 

fou widfo of a p^l of ten forEmis, supplies (he place of a enns Ifoe. 

. ot one cnd.« foe workman'e right bend; 

towards foe ofoof end It ti into a sort of knife with a beck and edge. Bad 

piw* wider at foe pomt. The weavfr fixes hi* wire horumloUv on foe ware, 
by twi^ng 9WM turns of a wliahle thread of foe woof arourid it, which fie 
pmes foT^d and btak^ bebiad a fore foread af foe warp, and then hAki^j 
foe t^its threap dtoU^ fo^ in their him by their leoelies. Afterwarda. 
he bring* iho woof-foread reund foe wire in oider to begin s pin to forest it 
into foe wore. He continuH in this motmar to cover foe iron rod nr wire and 
to HU np B ime to foe tenth fonad uf foe warp. He is m liberty eifo« to atop 
here, or to P OD With foe hudc ciiibs line in foe next division, acconling bs he 
|i^es foe foread of the woof reunii foe iron wire, and into foe woipi foe threode 
of which he cause* to croaa one BUnfoer Bl every instant; when he wma to 
foe cad of foe hue ha inkea care tn strike in foe woof he hae nietL Thf* row 
of atitche* u ugain cliMcd and levtUciL and in the ume manner foe wearer 

j ^itb hi, luu^ jie ^ 

bnilhcd ^e, cola off foe loose hairs, and ihua foirmi n row of lulb per^dv 
CVEP. which, togefocr wnh those before and after it, fore 1 foe lhag. fhm fo^ 
wurk^ fiinows, mteh for anteh and colour for colour, foe plan hia mutcre. 
which he ia Btternpting to Imit^ ; and he pBibla maenificidtlv Wtfomi/Uviiie 
he Leail motJEiQ ekT paiqliD^ liPT ^ 

CilBMACE. A VehUe for foe Wsport of peniimi and goods by land. 
j'T' foe vruienre of carrpq^ are yeiy greaJ. yet they may be emrged 
two heaiK Vm. sledge*, or camagra wifomit wheels, and wheeUcurii^es^ 
m esT^it carnage* ware dmfotlras of the Eret dlMa, or wifoonl wbcelt find 
' j*? n™ very genETaUy tuperseded by carriage. moUHicd npun 
Vtiecis, and mdeed hnva iKomc ucuily olucilctE in (111* Country, yet they ore 
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irtili tltenjwei/ naed in the naciie ncrtli^ parts of EoTOpe, whcni thf grrHind 
in rEi>t Jt cansid^Tohlc porlLt^n ttf tbf? yeur cef cnnl with Enow, the liven 
orer s<i as lo wliniW cSTTUge* ta traTel upon tlicin^ til these cssea iledges atb 
felinil UTipmOT tn wheel camegm^ as the fricdiaii nppn the Mirfoce oF ibe snow 
or in is tthbII , BJid rruui gre-BtEr ej^entof bearing Hot iink 

Eo Elnn m wheel cerriageB, in which the wbele we^ht prenn upon twn^ irr at 
meiir pnUitKr Thd matins ti ajs!) Ibcutd b.i- Ikt miich. more coty, as Iiocii 
their leRglb nf bwmg they do not rlw aud fidl with sFery lUght nie<|EtaJtty in 
t]ur roads. In iIib manner df wlieel ceoriegeaf Ikit tbit gencrAi purprtMn^ jinri an 
mads <nD!i3pa3ed of rough materiidSf whim offer great resiAtan rn to bodiet sEiding 
o^er iham, It It f^iundi ni^ly advantageciu to place the Eairiji^ei Upon wheeli^ 
as by this meani the Elding modon U ennvEried Inlc % rollitig rnotkm, and the 
robbing eiiriacel, when the fnctinn takrt placE^ are cedu-ced in the ptoportion of 
the dtUBeKr &f the wheel tu that of itl AxJe, and ihr fnetion U adfl fUrtbor 
redunii by ibe rubbing iUlfacet being polished^ end admJttiug of InbiKotien,, 
which lends materialty tn diminish fiction. The friction being dlminldefl in 
^fportinn to the diference between tho dlatucteits of the wheeb and Uie BaJea^ 
It u Btddently ndvsxiiagBoiu to employ wbeeU of large diameter, which are also 
heneheiaJ in zuiothor respCCE, fti they expeiimcB realatanfM!; &£mi tbs in- 
cgUaliiiFt of the altrCtce over which they roll, ns the Jerenigc Ui wtikh the 
power of the hoesa la applied, ia aa the dJameter of the wbwj ^ and ta any 
nhitadp on a road wHl sooner COme in -contact with a liligo W hesl thim with 
a i mril i dub, in oduiequence nf the cun'ntura nf the fbnner being ftaUcr than 
that ef the lattert go the power by which the wheel » drawn over tike obstacle 
ii exerted threi^h a .^TeiUiJT ituiob with the large with the smaD one. 

^Ve iball endcarnur nullicr to olplain this by a little diagram. Let the 
circle a rwpreEeoL a stnoJI wheel,, 
wberid axle fi At £> end e s sExine 
l^ing in the road, over which the 
wheel k to pui; end the dotted 
circle lo represent a latgO whecl^ 
whiUB cent:^ ia al // DOW the 
□bstacle * is alroidy in contact with 
the hixge vbcol, hat the amaj! wheel 
hilf ntl yat arrived at it: the hinrse 
wnoid tSierefora more thmigb a 
grei^tirr space in bringing the centre 
of tho liugo wheel perpendicularly 
Of CT the ubslacle, than In hiioging 
the eentre of Ae email wheel over the 
ol^ect idler it had come in contact 
wiA die periphery ; ihns the hofse 
exrH-i mcR¥ power, or what is the latna,. oerix the ume power ihroitgh a 
greater space wiA the laroo wheel than wiA the Kmsll due. And again r M 
Ae angle kfh, at which the obstacle ir intemrpts the lair]ge wheeJ^ ii Ac same 
as the angle c A at which tin? dHtaele C intermpta Ae small wbpeh *he Idfna 
force which will draw Ae small wheel of or Ar ofantado f, wOl, by Ac mcreosit d 
leverage^ draw the lar^ge wheel over Ac obMade iu The advantages aboi‘^E attri^ 
bated to iargn wheels Wr iiinill onet are not merely Aeoretipkl, hut have beta 
CDohnncd in aTflriety of iuitancea In prucdce. We Aercfbrr insert Ac diagram 
QD Ac following uaMbitmg a method nf applying hind wbeiJa of Larger 

Ellam^ter kbnrh n wlinaf y to waggfTiw, withoiLt cnityuig Ae fioor higher then usuaL 
4 ^ leprcBettti the hind whcEls t it ^ the bended aalclm, of A cnink form, pOMing 
mtder ihe liod of Ac cairliiger whkh ffea between the two cxtrecnitiBs of Ae 
ojJiitreo, and jwirmits At ^aot of the carriage to lie close to Ac upper adE of the 
axlctree, tlie ^or IhiEOg hsubIIt as laneh above the latter OJ Ae Lbickoeiw CT 
depA of Ac bed- The modea by which EorriageS aTo or hare been pit^llcd are 
vuLOUi—as Ae force of anmiAls, of wind, uf [ncifr, exerted upon mocliitiEry co;ii- 
tdlned williitt Ae corriagCr and that of sieain- Carriapa pTn^ielled by vied 
■cling npon uuls ore not eommen for bnd travelling, altboiigh luch Itavc Ih!E]i 
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cofutnicl^d; bal in mntm p«^ HciU&ad^ biuli laohinted upon Ippg ikidi 
■art f^DEiilly cmpl£>ycd iia tilling ovbt tbc Itx, KmetuniM Wn kniKwn 



^ ?? ^ Hgk™ Bliln per hour. ]n 1326 a paCeist wu iskiljliDcd 

Uy Cdl. \ insj and G. Fffl3ock^ for a emi^^ to he by like foax* of lie 

wind acting upon tme or man: Idlcl oKached to itie camsge:r wbich tliey do- 
nnnineted the ^ Chafroient" ft k nprcHFaiod in ?iii engraving on the 
fnllowiug page. Thekiuv n, ii joantcii in tbe midiiJe, tlial It may be folded 
np, and cittiEd nr itowcd away with graiter fkiJity. A^hhm fom cord- fet 
regolatifig the pp^nn of llte tiie, and to aniit the uteezage ; they hie brou^t 
toother by paaaingtlirgDgh the rye c; whence ihty proc^ to the earriage^ 
when? jin mpilatod to ibc propr Icpgthi ht tfm pemni theniln. By 
ihortco^ ths cim& oo the rlghc-^and vde of the litifE, 4e cw may hm tumeil 
to the lignt^ and by abartoEiing the icft-boiad corck Lt be tomeJ to tLo lefL 
Eu± the cbBiroifflnt, by the enm handie r and item e/ which octe cici the aik 
of ihe Ion wheeii by mcazu nf an andiHi hand or entdpaajnng about a pollev 
/ filed on the of the atein end the pultry y fixed OSI to the bed of 

the axJetiee of the fqn wbeela. Thir machuia ie Hopped, or iti motion ns- 
t^td hf tbe ^ Tiiich H otluliEd b9 111* perch W * In ktm it 

OtJ the ground lill it le required to retftid the midlotl or to !!<>« mt tarriiiFe 
when Iba flute end k preyed Into the earth by ihe kttr A acting oq iho 
eitniiM^ pUrtiteM levctil timet exhibited « nniier tiniiUr 

to u»e ebav^ IB P«k, uid, w* heKexe, Wifcmned ■ Joffiner from Saaih- 
wopton 14 Limdilb Wich H, bat in: da nnl iKefct the put^^larm. The ecluqt* 
le nat Blt»etHer enMOJiL Dr, FnaUin etuptoyed kit» to ouue iwjmmAK 
■od WM of opiiiian that wlllt euch aid ■ ntBo might »riin t&em tbe OiaOQel 
tum Dirra 14 Calai AUeinpts bave sIh been madfl beforv tllB ptwent to 
mure both boBle end w hy the eame mniu; but «u hdiee. the weirot k 
me ?**“??*. ** *'™ ll“ ptWtJMl ef the kite BMDrdms to Ike 

oiTMtiiiii in Bhicb the canine d to mcT*. 
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la bD elma cl* asTTiAg^ djb» iJiis cwmCiy to modi e 3 E»l bO □ther luliubJ pi 
ia the mlA^ capdieSt vbffibp lbr bcEuilV^ CblbpoctD&B^ stfcTigUsp and 

eaay ent ffif iupericr bo thie bU^io TetideB af aiijr i:ithEr Cblintey. Irl 

a zialkin bq cmJUirTIbjj commcfcill, wbciB dJjpaLclii bbcl ||funGblAl^J otb of ib^ 
fimt ntcetilty ia CDadaedi^ pUi ErmiuftirtwnA, evory tbuig' whlcilii EehJi to 
adTPncfl the wnmM of CMmnraiicitjon bccomca nb tihjrti of coasadel^bon ; 
and numtlbUt impror-BiaEflU of lale yc«M ElLErEffliE bircn intfodLU^ in the 
■tructure end amngEmnit af OUT illgo eoachci. Tlw engreTuat ib Lhs 
tM^e TTbfWbti a model of la improved itngi coirkf hf M r. S^linncr, for which 
bB wu pn?«nEad with the BUtn at thirty by the Sodcty of Arfa Tim 

lawmog of the GltltTe of % remo™^ tho hCttVJ luggig® and CUtdda 

pBWD^T 4 frana the rttff of the nmia^; ihs cenTeojEnt 10:011] modlltaan of the 
Utter: tha ndnpdan of high fore-whEsU to Carte ihe dnuight; md hitcaL m^or 
caaTuynbcei: will ho found m hiTb been duly ittEodod to^ end bu he comlHriid 
in tluF model of which tilt fdJcrtrlllg k 1 dE>tmplJM 3 . The inlying giTEi a 
poTBbecdvQ TOW ed the VeMdo. The &obt whedl are 5 fott_ 9 Ibchci in 
diamctBr. The sjid ontiidE paueb^eff are aesi&d on tha ume UTch the 
floor being aa near to the iilctr« ai the pUy of tliia iptiagi admit- a b 
the door £nmgtl whJ^ the hind pajeengcxi oEt tip, tl« leati beine lifted be 
flhbim at h> c k a Hal for ths atlazd, altaehcd (O the doer a; dd iron ban 
■ttiched tn the Ins ud bottom of the door^ and pnyocthig mough tb he &rmly 
held hy tttm h«^I« CC J ihe Ilop j A and % HTTE for the franl paftOnEcri Mid 
toochmiu to oacond hftha pauGngm etep ttpOD ibe boardi// Ob either ^dhp 
and EFver the aide niU into the compartment t; ihi utept f atao te^a for 
BHendiDf the hind part af the coioh; pp boartb on bkH iide OTCT the hind 
wheek ; iherr are laniiliii onfs jj over the front whEal% which hiTe iron radii 
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t6 hold inifllL Jugf nge. Ta dbw pi Idc^Ih^ the front vrhe«U, ilio Hmut ia-nsr- 
rowcd ibi the msmn^r dotinE&Ced j q BiUJjt tiind boot- rr the ftont hoot ; # bnica 
in the Hoar of die coach; i # hotca opening- in the gqnrd"« t^it; p 
E. ro!l of leather to Etrrar the frooit paaeengers; ii has a iltp of inm along ita 


w 



fton^ which catches on i& the hooLi mWf it » Wntind up and held tight bj ti 
raimet wheel and pall x; ^ ihv locking pur, whuh pia)rk iLmagh iJii ^kietrsE !; 
the lucking plate ii under the floor iind akwE the apringl, Thel^ am fi™ springs 
m fnmt, and E?e af the Inck j two aciiKsa each aiJetw^ four icma the ci^mch 
aiiJ^crii^ U> Ihcn^ an d two more^ ofpie offlr each axlaCnOp and rathillg 00 them^ 
, foUnwing cOipa-ring rRire^ents a atagt totch of A very noml anpearailcnH 
by Mr. p, Hir^ of Uie Stland^. and diatiiiguiohotl by in. unproved 
^ and nlao fay a Elnig whl^ chji he pnt into actiDn 

at pLEBEire^ withont an i penon dnconding fisr thm purpoic. The indde pa^. 
■engen occupy the icati aX ima, which am at m higherI btizI ’thata tliosa Jhr the 



at 9-1. Ttcrre an tlu» diMn, dm DtHeulns tnio Ihi iiwFdc, 
■' **“ •”*» ** intt*We lit dti. Tlie ne«i>ck for 

tb. li™* ih. Ld1^„i „f/u tl» CDDehmnii 1 «eiU, *1,™ Il4^ Ut^viOrd 
w«n uu! mein* of {Mitintg thu dra^ hi udoii at pUuutv, bj nwiuta of tile 
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bftT, In iM» wiy^ ihe brjicci are not noccJy 0 / a kogth, the Imcse yalk only 
an crac lisle wfa^n A almiplit Ima^ and mvaritbly «0 whs^n matinir a 

cwmt m thp mad; ihs Wi in cOtuc^anceH lobjact tn dmihle thm iLraiTl, 
and tbe hni™ knve bQ the vDrk thrgwn n^ one alaimlderp Inateod of it being 
ecjufllucd Ofl bolh- To nmody tku diaadTanliLga Mr. Hirt fsit9 two bent Elastic 
pieeH to the Bplmt)Bi>bar, ai lirnwn in 3^ which turn upon ccdIteI pivoH; 
and the bnoei Ueing Kttaohed lb the ETEtremitiefi oTtlieie aluftio barip the polt is 
muk firom a i^le pointt lia thnL of the kiwlcF* iu a rsnu^honed CDHcb. The 
idvantHge dertvd Ufotti tlitl oEtetEttlsRi k, greaba- freedofn to the if lian of tho 
hfinUf and a better dircuti^ of their pnwar; lh& elude bm UkawiMj present 
i great dcsl of unpliuont jdtUig, ktiiualEy cDmiDunicaEsd to the eiiniaga hj tllir 
motbn uf tbr Iwcvci. 

The oimexed engraFin^ npraiteiitA a iour-wlseded carm^ 1n¥ent?d by Mr. 


lover y, the attremiky of which u cotinecud by a mpe or dbaln to the dcid imn, 
nad thi latter U aupported by a ■pring arni L which 11 Eicd la the axtetree or 
the hind wheelB. The tuua! mctnod of yoking the ItorvM to a coacb^ la In 
iEtnch the two endi of the uaeoi to iMFistJixed pointt cm the long hant ipllnE^r- 
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A A. On ihl9 bar h thm iDcking wbeel a a, vLicli tTimfi ua tlks 

anfl i* iiiprpgT^ an tba hut ftnd £rSne^wark m ib&WB tn Fl^. Tp the 
locking u LLh hanEanLal btir mi right nngleff to the axlc~ 

bed. when tiw C-urii^ £■ AiBns jinight forward. The enit of tbU CTW-bAr 
m tamed and Gued mtn uie pTmmnBr hluak c r, whlcli u« allAched by mconB 
of tbe ponne^tiiig picm//end ^ to lio fure pnrt of the wTiA|rc m reprv- 
■cntCfl in Fi^r Ir Thil peimili- the dF the faFs whee^ wiLb tbs locXiog 
wheels tp take an inclb:^ ppsirion, wKEIe the body of dlE eamti^ rnnama 
; and It will bs Bsen fitmi the urriw reprwmted in 1, (Thich h a. 
Gmiit ffeWp) ihji ifao Axlo of fhc! fam wbEeli vith the JDckmg wheel pnd \tM 
■UubmentB, ifl ipidintd COniMcmldy by the whscl q paeniig orer an ^evotuip 
in the roadr whds ihs hody pf the carnage reinamA homanlnlp and ki vroiebt 
M equally nippprird W the wheel*, instead of being all ihrowa on we 
uiwer wheels bb womld be the Wcjb it not permittsd to tnm tm the pirota of 
thfl has d. Hie other putl of tho catriegD ATa not diSbrent frenn thooe in 
epmmm mae^ and thervfors rtsed opt be partionlarljr deecrihed. 0 0 msa the 
hind wheeli ^ J f port of the feala; I the tUfihliig-um and leatbef^ and m the 
feot-board. 

TheengrwT uig ofi ihe fatlowTQ|mB^ j rpi easiiEi wmediDd ofGnslj fiaing the polei 
td carriageft IKvd, when re^^tdreJ^ of readily Teieaabig thctrl, ^COUTsmenDS 
beinr Irei^Biitly experienced from tha polei allclPDg faal in wet Veaihrr wbeU 
Gtted ofl the commim plan, and briog iIbi snfcject ia preuiatiLre devtmdipn in 
iboae poUa. p ii the |.^te of the carriege ; G the eplintee bur; £ e ihe fetchrlt ^ 
d part of the wooden uletzee. An irua fhume re a fixed between the febchelj'' 
in ihv fiwnt of thia hron frame there U a pm^r apertme to niceivE thr tapered 
part of the catriagE pede^ and another at lbs of lew dlmenBPfni^ Ip metre 
the extrem# end, wlkich \a ibod with an inm bolt far thot {iUjpc;i^> thia holt or 
pm u Gxed on to the exlmtil^ of the pc4e by two long itrmpa, whSeb claap ihc 


FnlLeTp of Baihp wa conatnieted ex tn prexent ihiB opeetthig by iboeo irregota.^ 
ntiBft in the mad which are Mifficient tn orertirni carri^aa of the rtmal cnnitnie- 
tioD, and, ai the ebjue tiniE^ toloiHa conikdcrably the unplouantJaltni| F mottofi 
■riaing frotn tho aataB oXiiae. The roaitratrllnn may be deecnb^ai — 

Iminedialely nrer the lUlki of tlu fore wbseU k plocEd a bar co (which the 
xenlnr ceJla the bed af the axJeJj thk bar is ■tit hed lo the axle by the ipringe 



































CAKRl AG ILS. 


:ti^7 

iDb thfi ‘bottom, oiid luvi bolti tlnDu^h bdtli. Wbsn tPM pole i» 

loierlcd into Ha plur, k k secured Lbm bjr tUfUSll^ tJie aCTw^/p wbkb fbrcw 



t«o irtpfi ireiJga Into F^amK madB m tbo Grom wh-ebco thc]^ cnniint be 

withdrawn, ur the pole but by tummf^ iba polo iht rerme way- 

A patent wai nbuinod m ] 1115 bv hfr. Corbet, of GlmgoWt for an Impiove- 
ment npon tJit stEjn of cimi^ei; whi^ h to coacb™ Eenanliy^ but 

It pocuuiilj' adaptod bi rachg tbo proptiolott of whJcb do not omploj a&^nun 



to open koA ^ut the door and itepip h tbi aei of opHniDf tho door cauaei ilie 
■t«pi in open out. Hid tW of thuttlng k ihuti iba tupt iip a^un, For 
thk Eenwn thfi inrantina ina;^ be fcHEod of great roat^fnioDCO Id medical and 
oUter proroaaEOtial gontlrmon. tn the n'bqre Engraring, Fig* ] u intEctded to 































CARTRrpCE, 


represent the iMLck ticw of n ccficlip tm otie ililc of whiEsh the ilEpi door 
are bolik open, Bod on the Olh^ lide are botJj abiat Fm. 2 gKra a. EidEs TieTt of 
lliE ttirpi, -only oli a Ibj^et bchIB]^ Hnd irilE^ wr bnintf, enoHe tnit ruder tu imdlE^ 
btaod tlieir ocHutmctlon. At « Is ihc caojch body j £ s port of xhe oa^ioKt door 
open ; c ie 0 bccit hon flxEd to the bottom of too door, oomaectEd to a curved 
rod it th^ extreiuily uf which ia a joint b nttaclvog It to tlio lever wlucb 
Dinvea upon a fulcnuu in the middle; bty ii snotlier joint, hy vhich isd nn 
mtcmiieulJilO rod k is attnebpd to ope of the liuTtift of the crank |i / the other 
hum eif thifl crank it CDmicctcd In- el joml In the Loii^ Giirpcd IcVor i which 
^cfl motufti to the ihort Imn k ^ end tltrso lati bcinj^ m one piece with the 
they oiovu tDETihicr. Ihe long curved bif e, (of which tljere are two, 
one on each tide of the jftept,] end iti ihcrt hrisch a arc fixturee, bdn^ boltEd 
to the hody of the coiTiBge p The reader having ncticed the train end con^ 
dexIdci of the Levere joiitt mimtioDcd, wilE reedlly ]|iejtcivc ilm* the act of 
shutting the door of the mjmge vUl cntiEO thr brer^tn Bstnme onolher nn^, 
by whi^ the crmik and cnnEEtpentl? the W i i, wiU he duoTp into the 
boeidon ehowii by ilie ^^tted. lines s and tnat h necouj^y foUewi the etepi will 
tie forced mto the lituation ibown by the datled Ikm at ii. 

CARNELIAK Ii a nib^epccieE of ckteodeny. Its eolouri ors while 
yeHow, brown, and red. It hee a ctmcboidal fittclurr, end a ipec, mv. of 2.IL 
Jl is iCtni-tmiuparEnt, and bw * gliibmcLg Instren It ii found £i lbs ebau- 
UcLl of dHTcntj in India, in nndidcs of a hlackish olivEp panmTig mto gray. 
After exposure for some weeks to the eim, they erw su^ccted to heal in 
earthen pots, whence proceed the lively^ celoun tor which tliey a» Tolued in 
jewcllLt^ 

CARltONAJ>£L A ehEni piece of ordnimce, latetided prinerpohy for close 
cennbat at ica. 

CARTHANfU^^ SArreowu, or BsiTAiLO SafirROH. Walcrv metntrua 
lake up the yellow, wad leaee the red cdooTp which inaj efleiw&rds lie extracted 
hy akohol, nr by a wEok salcition of eJkalj; Buch particuhiTly are the saffron 
cdoured dowen of canhomua^ Theae, niter tha yeliow mnlter han been ex- 
trertad by wakv^ are aou] to a dneture to ky^ from which, nn ■tonding ul 
TEflt for some time, a deep r^d ^Clda lubsdcai eodiowiir; and hom tho 

counbriet whence it li cotnrrionJy brongbt to u% Spanish red end China lake. 
The pigment rniptcguatea elcnhql with a bciutiliiL red tinccnre, bul commum- 
eolci no colour to woten Rouge 1 b pi^pored from carthamua For ihti pnrpoM 
red colour ii cxlrnried by a eolutiim of ihe mh^arbanetc of iDdo, and pre- 
dpkalcd by lemon juic!ii, prcdnuilj dspuiatcd by ■landing. Tbk ptEdpltate 
ie dried on cartheq platei, tnixed weth Freneh cliallt, mdueed to a powder by 
mew of the learBB of Hbaiie groes, trilmwted with it till they am both wery 
fine, end then elfled* The iSneneBt of ibt powdeTp end proportian of the pre- 
cipt^G, conidtutir the diflerence between the iinGi and &e cheaper rouges It 
ii likewise epreod very thiri upon eaocertt iind sold in that ataie for dyipgh 
Csirthfunui £a used for dying oOk of a poppy, ohenj, roscp or b^bt 
□rwoge red, 

CARTOON, Of CAmTOTr+ A design dnnrn on etzong paper, to be aAerwarda 
chalked thraugh, and tranifeiTedl on the freah plmter of a w^, in be painEed 
in hresco. It is also Uied for a dEidgn coloiued for working mDsoic tapeetry^ 
carpets, Ac. The word is fmm tho Italian, largo ppperj denoting mimy 

sheets of paper pasted on eantUBs^ oq which large thaien* tr* made^ whether 
coloured or witn cbilki nolyr The most cclEbratcd pcnurmanecs of tidi kind 
axe thoBG bv EtaphocL 

CARTdllClfE is a |;:en(mil term in the military bt^ applicable in a trOiicty 
uf prqncctilvi coutahied m diS^ntly farmed caseiL 

C ARTUlDtVE- A case oonlajiahig a ebatge of powder for firc-ar tnw . 
pbtoili and muskets thn core ii made of otmug papet moruifavturcd foT the pEir- 
poH, and called tbcf^rure cartridge-paper, and the cnitfidget ore uaUed Imll 
or hljEiik cartiidgG^ iccoritingly aa they CuUloin or not a boll nr htlilet, with the 
powder in the cose. For cadnUU, the casa for like pnwdcr is mode of serge cf 
HaimBl I hut the AmFricans, during the lest war, OTe said tn hav« VEuptoyed, for 


CAHVISG, 











tbat jftttrpdK " limilBr to tlml ubeJ Ibr lining tfsrcliEitB i tii# idrSiiiitAgs 

bf which ii, that diE gpuni da tml l^rdoke i^ni,gfn|^. hh^ that Hb i^lttd poridmiH 
of ihc cnli^gA' i'Ai!ii refflAin in the chamber^ Irijm vlucll m<Mt drefidful ocddcDtJ 
ninttimet happen. Fw rnnnnn , thf cairtiiiljgt* an hIvujv hibJb Up wlthciit tJie 
■botf bslween wlikb Uid ^114 cartridgn^ B 
wad mudu bf dd mpa h pbi»d In cWgilig 
tba caution* The annEiccd enjefraWng 
presEDtA azL ingctkliDUi and well-can trircil 
nmchinc, invenud by W. €al£n^ cti 
Wadwicb, for btlm^ nrtridgti, butwhichr 
LF causfUlEtcd on a Ul^ger bcoIe, may btr 
applied ta rnciuiire pr^, iccd^ and idl F^+ 1 
other DiiicIcBi tliat JlTt eittmal^d Btrike 
EncaBur^- Ff^. 1 rtpnEcntB a peHEpccti^'^a 
view bf thiE uiB^xTiinEntt and 2 an 

elernllDn in BCciiaU. The ifiiianfrea d d 

oja fixed veitiadly m a cinpdar plelu / 

Uppointe lb ^cb pdisrp wttb. an axu be¬ 
tween di£CE^ upob which ihcy work be¬ 
tween iwd utLcrplalea. On tbc tap plnle 

& honpoT w is caciiniiiiJEM.tiisg 

altenuEely wiLb the mcdxttrri, and filling 
them j ntid ua iho Mpasite ildi?* in tbe 
bott04n plu^ 4 , Lfl a bale wi£b n epDUt i, 
tlirouch whkb tbc ducbarge rc-tea piece. 

The jdatee ore freined logetbex by three 
pillan A 6 hcTine duude edJiliEi^ niila 
ec oU each taregicjile the dixljjice oT the 
platei. Tbe meaenm are mbV^d by a 
handle or lever i, the mnfinn of which h 
limited by two pini wbicb, while it 
preunta ona nnuEt the hnppCT to receive^ 
pEocea Lbc atlict im media Lely over the 
ditchATge bole foe de^Tciy, lo that the 
two opemtkraa of filling imd ducharging, 

■re going nn at ihe lame dmE. Tha bet- 
tem of each mcaeuTE u cofitracEeth to JtH 
tajdr in a amalJ dcgmcp the dlacbaige, to - 3. 
ai to feenre one meamre being fiUw be¬ 
fore the mh^ la empd^ed- A boEa la cut 
in the top plahi over the diaduirgipg 
mcaiure, by which il may be aacErtainrd 
thjit it il ^wnya perfecUy filled, Jtt well 
aa that^ the whale af ill cnntenla ate de- 
HreTedi r la the hook by which the 
machlTio ti jupporied. SicHne of tlieae 
jnacMdca hnVi b«n mpd a long time for 
fiUlng enrtridgn^ and a htiy deliTcn with 
eaae 12^5011 njeaHiiTea dofly, frmn cflie ma- 
{chlne^ m the mut pctfcct and aceuiale 
raanner^ and mpplllt hii hopper hinuelE 

CAKVINO, in a general senie, ia tTie art of cniUng at ^udilenlng a hard 
body by meeca of wamc ihffiTp inalrdmcn.t; but in a man: particular eeuie It 11 
uinally tmdentoud lo he tbe Alt of cutting figurci and deu^ in wood, 
A caTTcr ibauld poafem Hine knowledge of dmwing arid nuMielling^ in nrder 
that be may be aUe In copv fenra uHture. A rough indtatlcii of the abject or 
dcatgn ■houTd fint be moidrUed in clay hy the fipgiirat and lAervaidj CDluplcLed 
with tbc m^ellmg lonla. A moidfl la then to be madCj and a cast taken from 
the model in plaater of Parii^ u day h diMciill to preserve unlest baked In a 
kdji. Tbe mnold ii made in tha folJawing mann er:—Flaaier nf Farli^ which 
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tttslly miM* Tflit W^er, itiaaLl be madi of the thirkutM of m^h im^ sbmiM 
be ff^ai all mr ^ modcL When the plater Is wtK the model ifaDuld be 
remnrHlt the cliv corefolly frfched cut, juad A mwsJd wiU be cbtoiDed, called a 
waffte mould, wldch mUrt 'be left io cold WaEcr for a quarter irf ob IwUT. Wheti 
Qfi^ tm a CMt, it flbcHuld be rubbed over vjth a naliture of Iw’a Urd mwl ihe 
droppbsa of aweet oiL The plM 6 w of Faria b to be mixed aa before, fWld 
poured mlo the mould* which ■nerwerdA ahotdd be Iniocfced off with a cIuihfI end 
by pieces at e time j the deelfn wdl thiu apiicat of the tame form 
AJ dial modi^ed b day, which the cervef may proceed to Cffpy in any fort of 
wood, bm lime-tTBE is tte beat Euited to hcgtnncrs- The tools traed ib CMving 
bre of varimu foitni aud njid may fie procuitd «f ifood qiiaL^ in the 

■bimf, ready made. The iiwtromenta used by iculp^ for roearormf foe dif- 
fm-nt parte of focif wmt^ particularly the heighta nnd dirpthij may be yfry 
adTOJitiigemiely employed by the emrer, Carrm^ is an eiLfemely fiidnatib| 
emnlu^ineiit, and the yming artiat of taate fonn bccomea utabifihed and 
deligh^d with thn effect he pmiicee by a few cub of hia chlieL, 

CASf^ABEL, The knot of metal behind the hreech of a ciiruicin ; it ■ervti 
aa a handle to elevivtE or direct the piecB, and Lihewite to ^ibg end 

fasten b - , . , 1 i 1 

CASCADE, A Bleep fall nf watertirom a higher to a lover placo: cafcadci 

RTC both natural obd ajtificittl; those which fall with freat ubUe are uniilly 
caEcd eaUrract^ which bm j alao FoosiriLta. 

CASE, lb |^rinEi□g^ a Ldirge ohlonp pUcifid eabipe,. dirid^ into srt'cral 
little HTnarc compartmenU, b each of wh^ ato lent a qaantity of type « 
I ^pp . nf the iame kind, whenen the compuaitoa: tziet foem m ha nqnlriEs them 
to compooe hh matler. 

CASE hardening la a term a^bed to the proccu of conTerting foe 
eiternid porfncis of jutiolei or dklsbcb of iron bto itoEl, with the view of com^ 
Lmbg foe liardnEH of the latter with foe longlmcas and compamliTB chBapnen 

of foe fotfifier. See Irux- i ■ i. ■ r , 

CASEMATES^ Vaidud apartmente m mpwMuy made in the bastiona m 
fortifeatkiiia, 

CASElifENT. A fmaH wibdow made la open cr lum upon hnigrs. 

CASERNS. A term frequent^ nsnd fynon^Tnoiialy with barraeka, but which 
HKire atrirtly applies to the hud W lodgluga of sotdiem in the rampard of for¬ 
tified pbeea. 

CASE SHOT, or CawiBTzn Snot. Tin canUtEra MIed wifo iinall haliip 
which are diecharted ftom aannoii, and nukii sad liavock wiih human life. 

CASHEW~NI?T. See Axaeju&mc. 

CASK. A TEucl of tapaeftyi for hoMing both liquid and dry goodiu See 
Halil U. and CdOrxmnO. 

CASTING AVD MocLUJifo, Under ihii bead ve aLafl gbe foe art of taking 
inipreaibiif foam Mmlplurem medaK and other delic^u worki of art j ilio ihe 
takbg of cast* from the face, and other nntuml objeeta. Far the prooesft of 
cudng Bitides of metal in the lar^ way, lec FovKDir. To pocure a caet 
foom any figunf, bail* medalr &C. it IS neceaiary to obtoin a mouH by preBiing 
upon the thing to be copied sime ndiftimce ca^le of being fnread bto ill the 
canties ot holicTa of tne iculpturek When this mould ii dry and hard, lomE 
sulBfimGe, whkb win fill oil ihc ea-fitia of the mouldy ie pmired bt« it: for 
farm of foe iHTEinal whhfo tbs mould wax takei]^ ii now accurately rupre- 
aented. MouMEnff b any partlcnJir irnmner dependi u|xm the fonB of iha 
nibjrcL th^e ai* no pngcctlog p^, but aoeb u rectObed aimlei 

with thF princ^l lurfnM pf ^ body, nutlnng mwe la necEwaty than to cover 
ii ontf wifo fon auhstance ot whieh foe rnnald la ta bo formed, and td toka it off 
cleam imd wifocnit brtldiiis* It may be laid hDruontaHy, md to ba 

oiled wlfopint injnry. The inbitancra UBed for moulding are Surioui, aecocding 
ID Ihi natuio and foe aitualibb of foe iculptOrtf; H Wax, iD^^Eal, plailer of 
Peril, flic. Tbiij lait U prepared m a pwder, mbed with water, uid 
|>Our^ over foe mould a convenitnt ihickn^rf^ after Piling it to prevent foe 
pLailer feom atirkitig. A compDiitWn of bee*" wax, Ttaiiip aqd piteb, a 
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rtTT aMimUc mould, if nmny caat* me ta be ttken. If the gimtioD, of iht 
t^pture bo perpcrniwulai, cky, OP Mifne uwiUr mbslanee, be UMd- llie 
belt kind til clay i» tbit with which Iduipitini niEke Umip model* \ It ll worked 
to A duo oonsajliuce, Aitii bavin^ been spraad out to a biie ruJfleieol hi caw ill 
the iUpfiCB, it is rtridlUHi 0V« with whiting, m pirETont it from adbifflng to tha 
orieinaL tle«' w« * the crnEnb of new bread, alw ^ *^1 

foT mauldiut »me IBwdl aubjeoto, aa Improtfiofli of Kih ood hyomt. Whan 
thc» ire UBder^ttiuB* in the baa relwf llBjr mint be “P 

can bo ugqbbHl, othttwiai the mould Eoulil not be got oE Whan the lire 
taken iftETWIlfdi, the piaoei must bo worked oot with » propor tool wben Uio 
model or OTinimil anbjcrt a of a Krtind form, W npqH& *o mU(b that it canufrt 
be mOublDd L tbia liiAIHiEr, tlie mooM muil be divided into betohI i 



CdDlitftSnCC tllAl It Dl&y l<c vaua.-.w- ---I-"- a —- - . 

renjent iiiitnimenLr eomprtMHie it till it llfliipl itfcU to all nf the 
When model ia thm eoverad to B eonretuent thickiinti, tbe whole U left flt 
ml tm it bWMJtrt lufficieotly fim to bear dividing, wilhnui felbfig to piaeca 
bv HIT Biiltht viobmcE i it must than ht wpaiatad MtO pi«« 10 be taken fram 
the whkb 1* done bj cnltiiig it wilh a ibm bladed talfe. a-Ellg now 

divided, it must be chuiIomIt taken off and kept nil d^ ! but before tin; Mpam- 
dan of the patta ia moda, thej are uolched IICPO«h the jomb at ptoper diitanra, 
that ibey moT with eartalBly be put togethct sgw. art of ptoper^ 

dividing the mouMi to make them a-pamle frnm the model, taqvurw deitmty 
and ika Where the BUbieet la of a raund OT aphrpoulal ferm, it i* beat to 
WEparate the mould inin ihm poitB, which wDl then easily emoe off from the 
mSdtl: and Ihe iiunc wUl hold good of • cylmdet, or any rt^Ur curved 
Aenre. The mould being thua formed and dw. and the pntta put tpgethw, it 
be Amt oBed Uinl oUced in *ucb a mihon that the hollow mav 1^ 
utHfoida. It ia then fiUei with ^st« miied With water, Slid repojred where 
TiMHHarv Thi* finiihc* the operation. In Urgar muae*, wbrn ibera woitid 
Otbarw^ bc a great thieknL^ of the pl»^r, a eore may b^t Wilbm the 
mould, U WM Obaerved lo regHd to the casting of rtac^ lo p^e t hon-j- 

in the east : this *BV M Ekpenre nf plister, and Tenure the cast ligbler. In the 

same mifluer, f^m. bust*, ate,, may be east ef « any “^1" 

tb* monld. of ^Bstar or clay; the moulds must 

there be any moietuK, the suaden heat of the metal mil convert ll 

Iind pfciliiR itJ eipoaurion nn lliA* woiilil blow thfi ni*lte4 metal 

B box sufficieiitlT Uifc to hold ihe tmimal, IR whieh It m^l be tnsprailcd by a 
strinni tht lesa, wings; flee, of the naimali, or the teudiils, lea tee, 4c, of the 
belated Md m^uited in ibcfr right ^tiou by a na^ of 
nSHm A due Ruamity of ^ter of f ane, mEicd with tale, miul be ttm- 
Mved to B proper eontistoe* wilh water, and ibe sides ef tha^X <U^ Also 
of rtiet be put to the ptineipd p^ of the body. Md 
niec^f wfr* t« tbe eilM«litiia of the other parti, thll they mny form, wh^ 
Irawn ORt after the nJBttar of the mould U set and film, proper channel* for 
pnurine in the metal, and venti for the which, otherwjsei by ibeTHefjw- 
fflt® would und^ (tom the heat of the matal WO^d blow It out, « 
^ the nwuliL In B abort time thn plutn will *et and bMmo hanl; ih* 
^d ^ may now be drawn out, Bud tbo frame in which the «HS«ld w« 
eait taken away i to* tnould muit then be put, ftrrt into a moderate ho^ 
mi. afterward*, when it i» a* dry M it cun bo rendered by^t depa^^ovri 
inin a ErtBler, whiuh may be gradi^y mcreas^ untii the whobf te ned hot. 
Tha onimni « vegetable incloBed in the moidd wi tlien bB_ burnt to a eoiil, 
and may be totaDv ealeinad to B*hai by blowing for wma time mto the chareo^ 
and nasBAgee nude for pouring m tbe ttirtnl and giving vent to ilia air. 
m»nEunlt theiBBietime that it diHtreyi the remaindcroJiba ammid or ve^tiUe 
will foK* Wt the ashci. The mould ii then allowed to cool Btnlly; tha 
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deiitnurUETa of the mhitanee tJant had b^sn iududtd in U luu naw pod^cvd a cQa> 
rmoodin^ lidlEaw; h^i h may, ncvcrthG^li!^ be pmpcr to i^b tint mould, 
mud Uow Wijji bdliras into Mck of tko air ™u, to free it whcijly from my 
Tet^ining HMheA : #li£D there may b« an opporttiniw of (LUie^ (he hollow with 
quIckfiOFer, it wiii ba rbuod an effifetual mEtkod of clooning tkt navity, aj aU 
tbo duit Olid aBks miiU liin to tke aurfkco d ! the quickailvor, emd be DvUfed 
out Tith it, Tko mould being Ikm prapurd, tmiat be heated ?ery kot when 
Uied, if the cast U to bn made of oop^r or kriag, kit a Iebb degrei!: of heat will 
^rre fbr lead sod ti]i+ Thn inoLm being perared into tke mould, it mual 
be gently tiniek, and than anflercd to rei 4 lilt it bu cold J il h thim Canfidly 
taken from the cajd^ but without futce z lUoh. junta of tlie matteTiis Aupear to a^ 
hm rum itrungly^ arc 10 be sciibnedhy aafilLmg iu water until tbsj ^ Joosenedi 
^at nfkoe of tko more delicate parta of the ca#t may ba krukon off or bent, 
when talc cannot be obtained, ptMterakKUo may he med; it ii apt, howecerr 
to be eddned hy the heat used In bumEng the luiiiaa] nr TcgeSablD from which 
the wiffl il taken, and to bHome of InookrrDnt and ruidbln a tesEurer iiculm- 
hridgo clay, Waabed perfwtly line, find miied with an equal part of ftoe sand, 
may bn empioy^cL Pcundcd pnmiqo^tcne and plaiter of Paria, in equal 
qii BTititiH p jniam with wsahed clay la tko tame ptvpnEliDn, moke exce^Ji,i 
moidds. 


ih a Ciiii m Piaititr fivm a jPcnfon'i Ft/icf- The penqn from whom Uie 
caat ii to be tak^n ehtmld Jar down on kls back, with bia hair tied bock^ m tbnt 
Hone may cover hit Into each nostril a Conical piece of itid paper, open 

at each end, ii placed tn bHow of breathing. The face la then to be %hdy oSed 
OTO wim aalad oH, to pre^iinl the pbiaUr fioni aticklng to the fkhl j Frrth hunJE 
plaster h milcd with water to a funper couifU-noa, and poliTcd In ipoonahd oil 
(taking care that thn eyea be flbulj, tOl & ii endrdy ccFcred in 
the th^Mi of a qumtoF nf an inch, Thta mibsEance will grow aeniihly hot, 
bill this incoorenience ii of ahort dixTadan sa^ in a few miTiiitM ^ ihn pl 3 iter 
wdl Kt hard, and nmy be taken off in a complete maa^ wbich will Form a 
mould, ill whidi a bead of clay may be moqMcd, wherein ibts em may be 
^ne^trd H 4pct% and mob otlicr addidoRi or carwetiana mode ca ma? bc 
found n^auaiy. Then thia aecond face being onolnled with nO, ■ Heund 
mould of plaster la made upon Jt, eonabting of two parla, jointed Jenffthwisa 
along ridge of the nuaa, and In tltta a caxt In pluLor U Lakeo, whkil ia an 
exact likeness of ihg OriginiiL. 

2b iidif CMif/rfM MtdaU, u mould tnust first be made of plostur of Paris, 
or of uiEltod snlphur. After Jiaving oiled the surface of the m^ with a UuIb 
cotton, W a Carnd's hah pancD dipped in oil of oUvn^ a. h^p of paper must be 
put rutmd thi? miMlpi, itonding np above the surface, of the thiekn^ you wkb 
the mould In «„ Taka now lomc plaster of Phrii, mix k with water to the 
EUDxwtebu ni mam, and with a btuift nb it ova tie syrikee of the Tn«^.T^ to 
pr^ent (WBI Hiipearfnf;; tiien immedlftlelriiAenFudi mele jt to a 

■qOiciiJit ^litEneai bj irturia^ in moie pleeter lit it jtund hAlf on haui 
wuen It W® b*vi grown m> hani tin VM mBj tele it off; then pariii it idlHli 
M tiu ftod rotLivd^ eikcB, nEem: in cold « dimji weather it jiflSdbt> 
dned befc^te a fire. \T^n the uiDnld ie large, if you sorer ib fike« wi5i fine 
pi^u^i a MariE ^ will do for the inck; but no mnrL-i niasiar ohouhl he 
^ up iU o« i^E tlM can be Ii«d, ai Jt will loQii get heird, and connot be 
■mtcoeti Wttioul Iwulg ^ned over Bgoin, Sulphur luuel nut be pound uport 
T» iDBd^e, na thu will t^iah ibetn, Tu nnpira ynuf uitiiildroT oaHiug 
nuphnr, ™t pbuter of Pena in Ui mkE bdf a pmt of boilEd luneed ml and uue 
of ml of tmpeimne, and them tcwEilier in a bottle, dip tiie anrfeae 
lira's? tota the mouTd ont egoin, Mid whon it liaiab- 

*Ml»d ^e aJ^ dip 11 igami repuB! tbii till dw oil *111 no longer be abuirt-bed. 

J hen wipe off iho pit with cot«n wml, and set the niClJd In a dry place fiw a 
nJuM ^ ^ ^ To cait plutoT of Pane in tJjii 

tniHiiJ ^ “ ftbuTO dlreoted for obtuniog tb« 

■Ulptiur, Ibe matenal unptt be melted m an mm LadJe. 
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ndl Uiy lolyfiira over tna aarfjicE of flie mwialp iitdltt it 

nd, Tdlsa UiE [iinj|laiB with lK« jniist af ii tnifE, and it wi|] fly 
, kavine » ilyup Tmermlcm of tbs medML TIjc iiin^ki* may po 
ny of Ue water ctHoors wldlfl ia saluliDn 


r pflm 

\Vlieii hard, 


cm ih» caaoavD udo, ttvd tiy ^-uld leaf up 
will me i± the appearaure nf a gu3d 
iMl ths app«arUl£^ of COp 




or ym may bttatho 
14 whifhj abLnillg ihrcvugh^ 


Fig. 1 


Ti) liflt€ datit teiiA /dn^Fftai. Dlsolra btli^slaM with wator 0T« the Ora. With 

a linlr T 

dlj 

oif with ■ i|Pritlgr 
oDlmircd with my 

if U IKffl 

edal. A HtliE tiormlue mirpd with tba 
9 [Mrf |iAriiou]aTly \f gold UaF be placed tn^tde- 
ASTORSw Small wheelj fixtif to hsavv hoiuwliuld fyrnituroT ^ tablea, 
BOfilV to admit of roDTlBg thEiU with tkliSty, Tha auneard carving 
repreunta HuimproTflmcnt upon thceammoD ™- 
■tnictkDp by the introducCsail of EmuJ] aliiij^ctLfill 
raZEera^ by which mBPJia tho iCtain and prewirE 
apofi tiuj Gcalnd pin it imoved, and the EmjJJ 
t^rel reoJtly Brnumea the proper dhtiCtiDlL It 
U the LEL-renticm af Mr. HaiTColErt, of Blniliu^ 
ham. Ptff. i Ift a idde xitw of the cantn^ ths 
upper Ot KMiket pwt only being m Hciiiib s b a 
19 a guide phdf flxed rotund the ccnlraJ pin fo 
aa to irrDlTe with It; llik plite ha# arc^Br 
holra mule thruigh 14 in each nf whieb k a 
Hide fphetical bul, which miOa a# it k caT' 
ried round wtih the plate, fiy. 3 ^ivu ihe pbm 
of the guide pl[ik 4 T| which hai ihrec or nture 
apETtorfs fiiir the antL^iictian toUeriti nud thiue 
rnllEra may be cithej fpbeTiEsal or Eylin^CoU 
Tor whiEh rtnAjii two of liLErtE are iLkiwii in thk 
digram u aphciicalj- and oue m -c^hudiielll. 

CATARACT, in hydrograpliv. ia oecsakined 
hy a piwpice in the ehanutl 0 / 0 nxert couBed 
by roeki or other itbOitaalEi- Btoppmg the emrau 
cd the itteani, from wheneQ tho water j^tila wfiii 
great nolie and ntpadit)'. Such nttr ihc oai^nicEi 
t>r the the DiiimhCp the Rlunet Ae- In 
that of Nfagimit the pcrpfldieniar fall of the 
water k 13T rest, and in that of PiitEil Khmadr. 

Eu Xorth WataA^ the foli of water k nEitrly 1140 
feet tom die muuntnin to tho lower pooh 
CATECHU^ or J tpjiK EiKtm An extract prepared in India from the juiee 
of the wiiwun OErtreda. Itl it# preflcnl. tiate it k n drir pnlverahtei ^hataacEp 
EHitwardlv of a reddlBb cokiiir, nnd iutem&lly of a ilnmng dark btown^ ttl^d 
with a i^dhh hua. It eanUJlU a greater mzrtinfi of tanniEi than any ndier 
vegetable matlor, and what k very r-ttnerkablo^ no galliE oeiA 

CATE.NARUi QC CATEXaBT. In the higher geoinetiry, ihiJ curyn line 
romiEd 1^ B lino or cord hmiging freely bvtwe^n two pointa of Hiispetiuon^ 
whether moMt poink be bciriaoual or Tir>L The praperticH of this CUTTfi liaxe 
been practically applied iil the conittnitinii nf ■nr^iuitEMi bridgVfr for a deiOTlp- 
tEcn tif wlsich aea BatOof#. 

catoptrics, is that n^nt frf Bcienco which trfati of the mwi and ptopcctici 
of light rrflf ctfid frtim mirrora or apfirulL TZis whole doctrine of cateptrfa 
depeftdi on thifl aUnple pritjecple, namely, ibai tho anglE of incidence lx equal 
In lha angle of reflectinn- 

CATorTMjQ CiiTuiiA^ Ad arrariEfClient of mkrnrv £n a kind nf box, by 
which objecti arc pepeKnteA » mult^ed* mogni^ed, of dtffUTmeA A raricty 
trf plcaihlg phenomena are exhibited by maidiinn of thk juTnL 

CatejcTIIC, nr RErLKCtlSo DiALt ii B ti'ud of dial which showji thi^ hnuta 
hy lUEotii of a ptcco of lootin^kffl pktr, aditulcd tu teflEct ihs salfff tmya 
up wards tu the ceiling of a roiam, on which the hflur linea are delineoteti 
CATor-rriJC TaLEoroi-e- luBlrad of Icnec^ thii telescope k FLimkhed chiefly 
with mirrors, and exliibiti remntE oh]«rts hy rffloctiou instead of refTortioTL 
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CEMENTS. 


CAT'S EVE. A nxfQpral ijf u iKmittful Jipp^Aniit^j hrxm^l^l from Cfyloit 
ItM colmint fire grpcn, bwwu, imd ird, of vunbLtH ahAdn; axiil finm m 

peftiHAT nlar nf Ught prtKcedtn^ fmtn intef]hUM:il white fibre*, it hu dtrifed lla 
HEOiie. It ii vniuod for BftimE ftt d prcdoui qtoae. 

CAULKINft ii 4 lU ^iphblilldiTi^ to ibe liririoff -of a qujuitity 

of patuin, EatnrfltwJ vllJi tv, mto the betireen tJv^ ]i^jk« 0? vliJpi, 

wMcb Ii nHWtcd by a ItiiiTlL thiiE!l uid ii mijlrt- Altirr the oakum boi beeu 
ilnTei] hjirtl into tbe fiawiis^ it u uotEred witJi hut meUtfd pitch or ream* to 
ppe^cTyt it aginiil th* tfFerfi of cho wutcr. Tlie term caulking bqwfVCT, nOF 
extojiuvcly applied to other OperHiiocLi- of a. eimltiv Iiotim!; thus Bn^oeen in 
cloftnfE no the junettirea hetw^U the flau^ of plpCJ tJt plitei of LfOd, caulk 
them witb iron comenE 

CAUSTIC. A term in chemiflliy,, nppUed to alkalira when deprived of 
cvhonlc vld by ineaiifi of ^mok lime, 

Caobtic (Ebjiv)* a prepainliDo of niWer dintolvnl in mEraoi nclil, fuid 
ifterwarda fu»rd jmd ftnmpd inin airiAU cytiiulticBJ picoci in & motdU. 

CAlVK.^ A term grren ^ mlrieri to the opanoe fulplintc of haiyC«. 

CEMENTATCO^N.- A cnemicaJ proceu, which comiEtA Iq: iurTOtlltdlfip □ 
body ill lliE wild itale wilh the mwder of some tuber tMKlies, ohd MpEidn^ the 
whole fcir a time te a drgrea of heat not iuffielent to fiiBi? the conleiltl. Thu* 
iron it concerted into ateel hy powdered cheTCOil j green botlJe gluf inlo 
petreeUmr by und, lic. 

CEAIENTSj m ^ncfal, an? HiLstimcei ^niployed to unite bodtiM tn cli^ 
AcZbeiioiL. for wfaifii purp^ they vn apnlied ill H louii-fluid or p«ty state, 
H Si bt bttiu|ht luto indmate contact wiin the oppoatle itirfacci, and bmmiun 
auUd V the moialtuv eibaleip lite wliole tbruiH ae it wm^ one maai - Cement# 
otr TOrfciiJilj comiw^r according tn the nntmo of tho KUTfacci] lo winch they 
art ipplied, and iftcir capoiaro to heat or moMturr. IVe ihaEI hero huudjl ili'e 
prore^ of preparing and miHle nf nJnplt^g (hoiio which ve in the moit 
Cfteem. 

Cv™i# /or ^MEB. The following niJ^thoda am adopted W tnikchuiiHti to 
join the ifin cyliidcji, atid other parti of hydrAnllo nod atosni 

engmei. tWdcd UniccdoiLi htliaipe, red nod wlute lead, tuoted together lo a 
pro^r COfWhrtclieCp Bupliitd on eiach lido of a piece- of fianncl^ preiiouijy ahaped 
to fit the jomt, and d»ti inteiposed between the pieoM bafoTB dleV vc brDO|rht 
home, U the wortmtfn term It, lo tl™ plvie, ht the Kxem -or oLLv fulcniUiFi 
employe A make a doaa and dinwhle joint- . llic quontldci of the ingrcdietita 
may be iranrd wlLkout mronrenUnee, taking care no# !n make *ha mate too thliL 
tt ii difficult in many cai** inalmitly to nwia a good fitting of large pieeet of 
iron work; thb Tendcm li necewy iomefcimM lo join and aepar&le the piece* 
Tmteatedly befona a proper adjartment ia obtained. \^1ur!i tlnab reouired the 
white Uid ought to predommftte m [he mliium, v it dri» tnuch aloirv than 
tile red. A wvknum knowing thii fvt, can be at Little lew iu eVnciiiiiff fail 
own duemtion in rcgnlatinf; the qiumdtiea. It i* Mfwt tn trr on the qf 
the wliite ImA oa. the dumhllity of the cermet ia not tfaerclp affected^ d longv 
time only b irqumMl for it bq diy and hoidm. IVhen the fittings will Zai 
easily admit t*f id thick a aubstance V flaunpl being intarikaiedp Imen, pMte. 
IwvA or even paper, may he sohEtitQteil Stira« that mto brukeu, hoWarv 
lar^. oiflj bo joload logetJiv Ti-Ty well with thii ccmcnE^ aivd cutems put 
toge-thfr wilb it W^ nerer kak. tn thii case, the ilnmfi need not he rnlirelc 
bedded in an Inch, or even Icm, of the edgm that am tn h« lielt the w^dEr 
nted only bc w tTMted j it» tert of the Joint may be filled up with gtKsd limJ 
Jrraq CfWWl-^ Taka two oiniGei of muriate of ammonia, onC of Ouur of 
odphnr, and datecn of CBit4mn filinga dt bormga hfii them wdl in a tiio> 
tar, and keep the powder diy^ When tht cement U wnnted fot me, take one 
p»ri or this mlatuiwH twmtv pana of ctaar iron boringa nr filingt, grlud them 
^ll^ In a morter^ mLa them with water In a proper CotuiattrEice, and aiFnlir 
Jointa Thk cement la in extanarm ni« by bon feunj^ 
andii fciind lo ba rery nmlient, ai in time it unitea with tho iron aa one nmaa 
Inm Six. parti nf clay, oni uf iron filiivgi, xnd Tinsel 
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oiil suiBclc at t4 rmrin » U^ick puLe^ maka a good aktu i lor iloppinig crncki iu 
iruu IwiterL 

^infnJ far Coppvr Fowidfrad qmck \\ma mixad wiLb bdllKk'i blvod 

Is d^n iiH^ b;f i^Qjkpeniiilthap tu 1 ay ui^Cr t3u^ nnit nigc* of Utr hheeUl of 
copper in largB lioiLi^ na a lecuritj |4> the jimcturea^ nnd iiIjo prmnt cocka 
rmun leaking. 

CifamiMfir Ic agin^timM bappeju, tiiat 

in iHillirtg preciDua atoncat W BEcidimt hmak piece* i Hi thia caas dicy join 

iJifim, Bi3 that it cannet caailjr lat «€!>» With gnrn nuiflda^ the atone heclig ntt- 
nntuly made Jjut enough Ui Dielt iL Bj thn same Innliuci Cameos of wiiitc 
Mtarn^I^ nr eaLiniri»l am oI%ccl jultifMl to A fltane m a gmunJp to pro- 

duco the nppoirttlica of an imyK. Mufldc U iLkewifle uicd tn nmimt fidw haeks 
or doublet* to itona^ to alter dieir bue^ TlLe jcirclltr* m Turkey, who m 
pmenilly Annctilanir, omsmeut waBch-caaai JW3n Other tdnketa wflh getuii, hy 
glueing thetd otu "Hte ^Ume b Ki in fcOver or golih and the bock nf tbe salting 
ruide flat to eoTTespmid with the iiurl: I* whida rt b to bd op^died. It ii tlicn 
^ad an witb the fuLLuwilig oemciit^ uEnglua, Hiaked in wnlef till it aweflj up 
and becomes mo^ M iliffioleed in French Iniuhdy nr in ruiHt w> aa to furni n 
strung glue. Tiro amaH hita of gum guibauum; or gum ammoninim, arc diasolreil 
in two H^nctf oft}^ by tHtumlioni and dve nr lii bite of maadcr oi big u pcii», 
being dbaolcipd iu aa much alcohol sw will reudar them fiiiLil, [ire to be nosed with 
tboj by mcani of a gantlo bcfit* Thu cauicnl 3* to bo kept m a pbrnl closely 
stopped ; and when tued, it La to be lLi|ijetieil by bnmcrsmg the phial m Irnl 
WiEcr.. ‘Hill eemciic wiD Tcsbt moisture. Xampcifttij cefUePt* are waiUed in 
cMttLo.g> rrmdlng, or pollfliilllg' optical plilsSCtfL, and TiiTiDus imoll nriieJn 

of jeWl^]c^y,, whicU It ii Tieicessikiy to nl on hliNrk?, -eit bl4ni1Ua» fm the puc^ipQja. 
Four oUQCfii of Tesln+ a quattet of on DUnce oT WflJ^ and four ounces of wfutingi 
made pracimul?' m3 hot, fi.»^UI a Euod cciliariit of tbil kindp Hi JUiy of the ahoi'c 
aniclcs may be fastened to it hr heating them, and rojnLiv€>d at pIoaBuro in the 
mtti e iiUUmGT^ tlmugfa ^cy adhere mry fintll V to Lt when cold. Fitchf. tcain,. 
and a small qmmliLy yf tallow, iMckoned wjtn brick dciBb ^ unicb UMd at flir- 
uilngluim fur purposasi Four parts of ruain, one of b^et-WM, ami one 
of hrick-dLiifl^ Ukewiie mike a ™d cemcuL This ftimwOT well fur 

Jmflg knirea and forks m tbetr lisfea; but the manufairbireFs of cb^ap article* 
of llilli kind too cooimonly use retin and brick-duFU alone. On sonic accafliraifl, 
in which a Trary tmigli octnent ia mjuisitCf tint Will hut crack though cKposed 
to repeated blows, as in faftempg a block TPemlliir lurtidc* that are to W cut 
with a hammer end |punch^ wurkmeii utually mti ionic tow with the cemenl^ 
tljir Bbm of which hold its parti ti^ether. ScfCn or Mhl pai^ of runn^ and 
one of wius, melted togctiicfT ond rmacd witJi a Email quantity of cif 

Paris, ia u Tcry good eeuicnfc to tmlEc pieces uf DcfbyihiTB spar, nr other stone. 
'JTic atone iliould be made hot ( Hiragb to mdt the nemctih mi tile pieoa ihimld 
be ptreiEcd together tl* doiely aa powihle, h u lo leura as nttla oa mrre be of 
the cemetu between thciiL Thli ia n gEncral rub m cementing, at the thimjcr 
the atntimi of CcUaent inlorpofreiL the limiErr k will bcllL 

Cemmi fvf E^iriaaf One pound of bcea-waa added to fire 

poundi of miiii mm pimncl of ewi oobre, and two tublc-ajioonriils of plotter of 
Faria, nil miied togeliicf^ make au excellent compditiuni but a eheitper cffl4% 
fot Cementing roltalc phlliai into WOodcn truughs, 11 made with six pounds of 
main, ono pound of itd Pcbro, half fl pound of pliWter of Park, and a qimrtET 
of A piru af Imaevd nil. Tbs mrhre tttul pLoator of Fkrii should ha Well drtHi, 
and added to the otiter ingredirnti ui a melted Itatc, 

C^fmermd Ckwai^ pnriieularly adapted for joiRing glas> purcekint luid 
mctaUtC lur^l^it u thui iircpftreA To ail UUntC of mastic adil AS mqrh highly 
rectified ipirita of wine » will dl^lvil it. Soak m ounce of ifinglqaa in wator 
until quite aoflt diwetre it In pujc jfim or hrindy, ufitO it firrma n atmug 
due, m which add about a quarter of an omicrr of gum ammotalar^ well 
nibbed and raiieil Pot the two ndjctnrca tngetker In au eartlicn nml, over a 
gandc heiit; when well united, llie mixture may be pul intn n pliLd, and 
kapt veil Itopped. When Wonted for w, ihc imdie muxt W set in wmim 
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irtLci:, Xhv cliina or firtldM mitit lit olui wemscd^ nod this efiOEnE 

4ppli^ It tiQ be pfmp^ thpi ih^ brn^^n EuriiicDi,, when uLTcfbUy fitlttif llulU 
be] kept in ctufr cuontnct for tireil'nr Knon aL kait^ tmtO ibt ftmmt M fuUj ict; 
after wbkb^ tl^if fr^icture wUt be fonud Kenrc on uif p«t of the TeBsal, and 
perceptible. 

OHUTT^_^,ir CAenica/ G^sxiii. Mix equiJ ayBntitiea cf wk^at fUmXy finely 
(wwdertd gha^ pulvcttsed chelJEj, with hdf the qiMnlJiy nf Bne ktick- 

nmt, ttiiicj n bitie KTi»fi€a liui; into lome whites of eggs. Tkia mliture mnal 
ibch be spread upon a Imeu clotb, and applied to the emok of tho glaa^eff ^ it 
nhadd be dried befan (bay are ink to tba fin*. 

Crmni fur Pojifr or /frtj^cisd •57.o4«i. Idnioad oil luiide^ dryingr 
iatnnotely mixed with white-land aiul ebaik: tbia ikoold be lued in a nonrly 
iluid Efl bj doin^ eo it will iif.innJte iteulf lUnonglt tbe jomb and Interaticea^ 
and ojvtr llie besiij of the nails perfeclty, 

JTirifr Pevum CrmmiMf. bcrdcti ondirf Wfitar, And fnntalidAte 

nJiiiOst liDtnedintely on mixed* 'fbe nndEnl Rumma, in raakki^ ibek 

water enmEntXi emnlci^'cd a peciiiiai eaiib oblainad at the town of f^tenlL 
Thu they called PuirtM Pufiaisnu^: it m the aome tliat is ooW called PuEzolajia 
Them k a sohataneo cnlldl isTrui^ irrrm «r fnUHr mosUy cm piny id by itie Dutch 
tn tbm great aqUAtic itfuctiirefl^ [ t ia xery durehle in v aterp but mferior to the 
other kmda in tbc air. In an iiiiiLl;)^u of Fejker'i Homiut ecdienlr by Monairur 
Bexibierp hn tiiidi that Ui cuailitiJcnli dhfer *o httJe fhnn the coupdinenU of 
cbklk end comiuon day« ihitt he proposei the mennfoatiLrTng of aiEmilar crment 
by the mere mnCure of ibem in certaio propctliotiEr One part of clav* and 
two and a half pojtfl nf chalky icti alnsMt ibaEtinllyr and may ihm-lorv he 
regarded u Roman i:otbrUL If day and Glide of imn be mixed with dlf^ 
fLCrDtdiug Id Mr. Gadp of Stculholjiij they wiU form n cement that will harden 
under water. It hlf been ducovered thjit manganase ii a ralnaMe ingredleTit 
in water cementa: four parti of grey day are mixed with euC af the blaok 
oxida of tnaupncsCp and niueiv of llmc^toncp reduced lo dna powder i 
tben the wbols ii calcmcd to axpel the carbonic:acid. Wlien tllii niiitiire bu been 
well caldnad and cooled, u ia tu be wnrkcil illln^ itir eoft^itence of a colt joiuMtep 
witb lixty nartp of Wadlicd sand. If a lump of tbk .ermest be thmwq jnOq 
water, it wul harden direcllyi 

C.^s*eBJ. Mtk tfr^tbet mlfl oue pounds pibch four ruficre; aniJ 
while boLllnj^botT odd brick dtirl, untiJ^ 1^ diapphi^ a Ltilg upon a Etcne, ^xtu 
percciw it hard enough j thau pour k into waEEr+ aqd hllinedialdy miike it np 
m roQff, and it will be fit for me. A fintr etment m made of pitch two onncc?^ 
tain, one ounce, and red ochre Gn aly powdered. A omoll quantity of taHuw ii 
used aometimea, BEceordtn^ to the heat of ihc weather, more being neoMsGry in 
winter than lUtnnier- Either of ibrsHS cementa are of gtcet lo tUTneiw, £iy 
BjFplying it to the Ebdr of a chuck, and making it warm before the fire, yon 
may faitoEi any thin piece ef WDod^ which will odhrle while it li turned ' 
when it ii WUiled offagwIUi it need only be stmek nn tl« Iqi with A tool^ and 
It wiU imme^iikly faU o€l 

Rift Ceuurni. Thk ttirftll end ele^nt Gcmcn'^ whicb it beautifully white, 
iUid dr^ aim pat trAnipEtrouh ^ maiio by mixiog rice flour intimateLy wlEh cold 
water, and th«l gmUy boIElig it 1‘apen pointed eo^iKcT whb fhw cement 
win Booncr ieparaio ill tltek PWU mbtlouce thnn at me Joining. It ii^ ther^ 
focr^ on eLxcefirtil cemaiit in the preparatlan or etiiia«i paper articlHp ai 
iTxyap laiLra' dreuing and viwk boxtAp and other urticlei whicb require laym 
of 5^ftpf^ to be ccttimted tngelher. To evm^ rMpccL it ia iFrefrriibTp to cuimnfiQ 
paite znade with vbaat fkitir. [tanfWciA Well for puling [tilu Lunkt, the copin of 
writing uksu OS' by ci:i]iymg moebinaa on unibccd tikar pepor. kViLh tkii rndH 
pcHiitiua, mode with a ainall qUHnllEy of walcrp ibil it ttioy hAve a cnofatmcii 
vtuiiior Lo jdaitic cky, mndcli, bnati, ataluei^ baUQ^irlkcvcWf and the lEkv, oinh 
be formed- '^S'^ben ttfy the aruclci mode ef ft ere niBcrptlblo of a high polith - 
llwy art aim x€iy durable. The Japaneie mnkif quodrillo fiih of thk HubHauco' 
which to nearly npicitible ihoEe made of motbcr-ar-|tcarir tliol the qJ 

our Emt [ndlMmcn ore oken Imprwcd upon- 
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Pafot*C CtmtnL Tq prepare thii cenientf lake the UEtl&lkd cutd of ikmirRed 
milkp after preedn^ tlie if^lfl!Y om of ait3 brrok ft into lumpf ; diidibule llacat 
tumpi Upon lined iheeti kid Upnu tikB floor of an uir^ mam tu fliy ; jmd fre- 
i|U 0 UtJ]f, frans time to tiow, ei Lbe eurd tequiro greeijer eotuixtcucY, siir end 
break il mto ehimII-gx maues, eltber with Oie htn^ or with the aatil^CO of 
e fliie hiAvdt and m bar or rubber of wood, uatO at length it beauneq liry 
onoiigh ta irrind m m lUel ooflreo-tiult to a powder ubwic of fine m the bnt 
gaupawder, when it murt be grady dried over e ■bore^ and kopt diy far qje, 
100 lla. of curd frmn the obrcic-pm wili only affoTil about 30 ibl. of tbe dry 
curd. To porta of thii dried etird, 10 porti of camdo quick Ibne^ made of 
blur tnorblc, finely rubbed to powder and aearcedt unii 1 pari of dunphur, muat 

ha added, and wcH nux^ by rubb'tiig tba wbok together with a palkH-feiiife 
upon a rtOUi alab ; nnd tbs wbole muat b« them iuolosed iu boCt^ liuldiug 
abopi an Dcmce each, und corked inunediatcly aftervonlB^ In order to pre^ 
Tent the occcsi of air tu the conipMiliiML f n thti state the cement wSU remuia 
good a lon| time ^ and when wanted for use, U llttlu of it niuat be pnur^ out 
upon any niil eairtbau plaLc, and^ by the aid of t psillot or eoflo-knife, be 
matiintly mlud with A DrO^r quantity of water, to rond^r if of a fit COEkiktcncy 
for the purpw to wbicb it |a to be applied. The bottle omat be agfthl Oia-efully 
clutcdr after takiilg out tfaii quaulity of cement required^ otherwise, tbe flnie 
would loK itt cautticily, upon wbioL iia HtdrenL nation^ or Lbo ObkolU port of 
the cement, entirely depenib- 

Tbe manuliiociijo of that iropartonl and valuable ecniAnC^ ^ desorlbed 
in lu inittal order in liut work. 

CENTRAL FORCES. The two antagoobt foreet by wliich bodies are 
odiucd to revoliro ttiund a oeitiriil puioL As all lorrea m:t in right liiiei^ the 
tendency of any body moring in a circle W to iy off in a right Hne foming 
a tiUEgoUt to Lbo cinde, and tMs tendePey h call^ the centri^^al fiicee j and 
tbe furee by wbkb it k from fa dpng off, and which nuiataifu it in 

its cnrrilinBaT poib, k termed tbe centripetal force; wid these two form ore 
naceiuiEily cquoL to roitb other. Dr. BrowitrE boa summed up tlie wltgio 
Eloctnne yf tbo oentml forces in llie fuILowLng jhruposilionf. 1. Tbe centrilngal 
foroH Lif two unequal bodies mnvlng with llie latae vdocity, and ol the isme 
dktauce Goto tbe cantre of uintioFL, are tu one pnotlier as tbe nspeetivo qnontiliee 
of miiiter in the tWu badje& 2. The centrifugBl forces of two equal bodkl 
wbieli perform thidt mwliliiotui tuaud the cutatrol body in the some time, bnt oi 
lUflereni {liatoncea fiOOl it, Jifii td utic anolltcr aa ^mr cuspKtiVfl distances Gum 
the centmJ body, 3. The oentHfiignl forces of two bodln which perform their 
PEvoiutiyns in the snms time^ and whoae qnantidea of matter ore inveraely oe 
the ir distances from tbo centre^ am equal to Eonb other. 4. The centrifimal 
force of twu equal bodici moving at the «anio diatajiee from tbe central btidy^ 
hut with diflerent Tciaoties, ore to ouk another as the iquaiict of tbe Tclocitiaa 
d. Tbe cenidftig^ furccs of two imeqital btHhei merinf oi eqnal distances Goni 
lEie centre with d^tfrent TelocitaEVp sm to one onotbEr m the com^imd ratio uf 
their quantitiei df ntaltrr and the Bqiiarea of their Tclocttioa. 'jlie centrifugal 
fcwCcl ttf two equal bodies morxng with equal vek^iei oi difibrent dLftonces 
from the cenbr, aro Inversely bj tbeir distances Crom the centre. 7. The 
centrifbgal fovci.'s of two unequal bediea triDving with equal TelocitiH at ditferrni 
dutancea ftem the centre, are to one another ns wrr quanttdei of matter 
multiplied oy tbnir rwpectiTe dijtaricee from the centre. B. Tbe cenLriftigjil 
furces of two uniCqual bodies movlag with unequal velodtlEi at dijfemnt dis- 
tancca bum tbe CcDlTe, ore hi ihi* compound mtin of their quantitiea uf maitor, 
the iquaj^ of their veLocilicSj oed ifaEir distances ftum the ccEltto. 

Tu hud the centrifiigal force of any body r^Olvldc I be veludty in feet per 
lecond hy 4.01, and iha iquare of the quoEient by tbe diamctoT of the dnne y 
the quotiECLt is the centrifb|^ farce when tbe weight of the body Is 1. Hence 
the quotEEnt, mulliplied by the weight of the oAdjp is the centrifu^ forc^ 
requir^ — Required tbe centryinzal force nf the rim uf a fly-wheel 20 feet 
in duiTnetcr, moving with o Telodly or feet per Eecoud: 

101=S-fB? and 20^3.21 fl times lb c weiqht i,\l the rim. 
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S- — Multipty Ihc aqujirff oT tiiE nwmlwT flf reFCilutiiJIlt pff mbute, by I he 
dieniBi^r df ihi! ciArle in fn:!, dnJ lihE prci[iuct by iJie EOOAtaqt mmib^ ^ Bi 

Ktid the i^qotwfll ia the Iwen wbca the wei^tit uf iKe body h 1 ^ 

and thii ^uociini^ nUillipiliEd by the weight of iJlC bodyi, li ill eeuLrifugaJ forte. 
£x. REquired the tent^ugel foite of a EtuTio webbing 2 Ibi., levolring in ^ 
Eirde of 4 feei duontter^ at the rota of 12E) rorotutiona per mic^ute: 

ST^U 

120* JC 4=57ft00 nod =Rfll 

DOiO 

hEnee DM\ eentrify^ hroL 

CEJiTRE OF GRAVITY, A point in any body shout which all tlic 
p4t^ ate m equnjbfio; to iTml If iKe body be eojpend^ dt mpporlcd by tllH 
point, it win renmin m any podtlon in which it may be placciL The cchitei uf 
grmTity of any plane nuy be fmiiLd meclmnicalEy ob follows: suapend thE planE 
by a p^Int in or near Ita perimeter^ end when U it nl reot, draw ecrou it a 
TETtkal Hoc, puaiag Ibioruh the poict; suspend it in like manncT by imother 
point, and draw a veTUeaT liiu m before; the inte»eetion ^nt these linei it 
the centre of gratl ty. 

CENTBF OF GtHATlON U that pdnt in n Imtly rereHng nbont an aida, 
into winch, if the whete qimntily of matter were caHEctEd, the same moving furca 
would grneralc the anme angular vetodty.—I'o Jtnd the centre mtib 

tiply the we%ht of the aevei^ wuti of ibe body by the iqtkarce of tlwir diitanccf 
fruin the centre of motion^ Jtnrt divide the luni ot LhB prudacH by the weight 
vf die whole nias% and the square toot of tho quudent wiU ho the dlitancG of 
thE imntre of gynitiou front the centiu of mcrfiatt^ 

CENTRE Or OSCILLATION if that ]H>mt in a body ftiipendeil fwm a 

point end made to vibrnCe, m which all its farce ll coUecbedr imd to winch pointy 
if on ohstaclo were applied^ xdi its motEou would caw. To End the centre of 
QKilhitron In a encapound pcMidulumMnldply all the ports or bodioa of which 
the pendulum is compuaed, each by the iquirt ilf lb diitonce Ikim the point of 
m^Eiwuiip tnd divide tha turn of the products by the product of the whole 
weight of the pendulum, muldplitil by the distonea of the centre of gravity 
from the pohit of suspension. 

CENTRE OF FERCOSSION, Thiu poiiit In a btsdy furolrEiig ahtFut a fliifd 
uds into which the whole ^iree or mcnion is colErcCcd. j it is, theTd&re^ Uisi point 
uf a revolving body which would strihe on □btLscle with the gnestoit effbei, and 
&uffn thti pmperty it has recEired the name of the ecnlri] of perenBuon- The 
CEntrci of pctCuSilan and of osciUsition Ere generally iTEaied separatelyp hut 
the two cenlru are in the same [iolnh and Ihcrcfcin? Iheir properties arr th^ 
■umc- As in bodi^ si raai the whole we^ht nsoy he considered a» collected tti 
thE ccntTEi nf gravity,, an in bndfei Ln motlun, the whale Jnree Tnay be cnEUUdered 
aa (^dcantrolcd in the ccntro of pEctuisinn; thEnJoTe, the wEight nf the prid 
multiplied hy the diitaf:pce of the muEid of ^avily from Lho point of nuprAiiou, 
win be equal in the farce nf the rod diiid^ by the dtitanoe nf tlic centre of 
piJmiAskia from thfl samo poinL For cxaiTiplB: suppose a rod, 12 ieet long, 
and welghlni; 2 lb*, per fmlr witli two bolls ivt 3 fba. eoeb, one Eked fl fret 
from the paint nf suspenslan, and |he other at the eu d of the rod; wbst b 
the dbtoncE botwacii tne puiitls of suspension aJid of pL^irciiisIcui f 

L2 2X G=al44 mumentum of rod. 

3X6 = IS ditto of ftrvi boIL 

3 X 13 s 33 dittu pr icEcmd haJL 

19@ monictil4im of behs and rod ^ 

and the weight of the cod mullipli^ by like sqpiro uf its Uugtb, end divided 
by 3 —Vq the foeo? nf the rod: oud the weight uf the haP midflplied by tlie 
wjurtrrof tlielr dutnneo frum live [Ukinl of sHSjkeuiian^to I furce of thr ball, 

I n-tteToj'e—- 
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- ^ - =1132 llii* fiircG! af tiifl rod 

' lO^ ditto of tljc finrt bdl] 

3x1 -133 diUu of tJie sBcond ball 


1 GEI3 =f(iirc;t^ aT batli luid tq^ 


jind lfiEI!2-r- l9B=8.5-J5 f«t fwm tht» pulot erf nupemiorL In n ilEtidRr of 
■mall bmoddi At ciympmd with itu langtiik ef the centre of percusafon 

M nrArl)' two-tbinla of ill irOg^lJi ftom the |Kiiiit oT tiupendon. Id hii uccolcd 
tiTirnglo, BQiipoudcd by iEa apo^ and vihrjltLiij^ in a plikfka porpendlckkliir li^ iEscir, 
tbo dhrtmee of iJie cEiitie of parciuBiod u thrw-fuurtJi4 of IM Altilodf; and tlie 
iiUne duuji holdi widi rcgtlTir to lly-wtidcls. or whcela in gEDcroI 

CENTRE, or CeHTurvo^ llie framing of thubef by npy^ an nwh or 
vadll tl minnorCod dnring ill ereodaq. Sec Baroom^ 

CENTRIFUGAL MACHINE A machLna inTDrilcd by Mr. Enkkirto for 
r^iidAg water hy tdoallf of a contrtfdgBl fut^c comhilicd witb tho prcisiire qf the 
aiTnoffpiiGie. flilt inachlne of a Teitioil tube rtalbig xkpan a pivot, and 

katin^ at Iftp Jiariaonml bdUdw amrUp dfar tba extr?inity of each of wbiebn 
liil L on qppoiito aidcE, is a opening ou twarda; whilst near tika bottom of 

flio vertical tube, and below the iurfacO of the Wnler lo be mLeed^ ii a Talro 
opening inwardi. On the upper pan of the arnta are two JiuIm^wIeJi ecrew- 
tAps, anti tbrcFu^b thuao hnlca water ia podred pEeviDua La eetiing the mncliEno 
in nindon i by wkkh meaob ibe air ii foreod out of the niaolune, Hod tlic water 
anpportcil In the tube by Lba font^iniive at the bottnm. The holes In the anriB 
being aecured by tliclr And A rapid rotatory motjori boiug coiumii' 

nicated tn tint ttlbo, lIiq water m tbe aima acquirea a centrifugal foire, opens 
tba valrei near the eitxuiniEy of iho aridji, and ItiH out whh a rclocity nearly 
equal to tbni of tlio 4iniia, dischm^ng itself bito n crreulBr trough- Allhoupfi 
extremely ingotliouii and ilniple, ink manbine Le not eqnskl in eHect to a well- 
niadc pnilip ; and U tllo ttuid is rnir^il up tlso Vertical hibc into the nmif by 
the pwimrE nf ihe AtninfphLWi it it luca^ble uf toliLn^ water to a height 
exc^^mw 33 feet 

CEfLVTfL A eninpoLind of ho^i lard nr nil with htiM* wav+ empJeypd in 


iUTgopy. 

CERlN. That pirC of eoinuinn wax whicli is dhAalvBd by alcnboL 

CERIUM. A nowij diicoeered mctul roLmil in the trklllcrnl CtnLe. It liai 
nnl Xtt been nbtaLned in a nanful nutalik form. 

CtRUBF.* trr W nrrfe Lr-iO^ h cominonly luadu by coiling up veiy thin caet 
nf lead Intp folk, io as to leaTX' n wmAll Epaee between each Ibid, 'llto 
roUa tblia farmed are liulltty jamm^i into the moiiiha of a mimbcr of oarthen- 
wam potip which are about haif Ailed with vLnrgtkr^ Theae po^ are pkci^l hi 
a situnlion wLetb a tety getUlc heal w3l cause m linW rVHporation nf the 
Vinc^jaft Itl ord^ that it may iqwLdiially operuhr lijK>u the leaiL A layi!T of 
teveral IkLmdrpds nf them are usually deponlod either in a bed of tannrrk i^etil 
bark^ nr things cuntainpd 111 fl ironden fiwme- IktanU are then laid nvor tilt 
topd< of thcae pnta, and on i!hii temporary floors which is su^orted by boanL 
placed edgewnysr k laid another Iayot of pots BimilnTly hunidioiL Keren euch 
tuyere nf puLS arc plaefid in ftUCWS^n nver each otber^ to form a itnok. Wlien 
the vinegttF EH Jbund to be completely evapomted in these itacki^ which 
penerally oecuplfa throe months, tlivy m Loien down ; the cormded lead ii 
Lkcn out of tho moutlu of the put^ Init jii Uie adbofinti to tlie lattnr u very 
fftrongi many of them are broken in Eetting out the lead* ™d the pnlsDuoui 
dnit which the workmen hupko by i^Tation, lamcntibly inipalrs their 
hcatthr and they am oflsn in eoaief|eiePce ofnicted witb diiease called the 
Dc^OTiahiren «*■ p^nt^r's eolk* Tn avoid thia lariiFna irvil, ind ccnnomiu the 
orncMa, a differs t and more mBchiJiicjd Arrmigenien t hv been made. The base 
of the fltack k made nf a layer cjf pots with raegar only \ ovar th«c b 

innnartedf by tdauki on edge, a of boarda, phreed widi numetuni holet 
to aSbw the pttMage tif the acid vapour; on theM perforated boaeda ore then 
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kid dll ralk of leiid, tiiEii snother wrrumfrf flonr, Jiod -nether ky-r of tnl!*, 
until ttw .lack u cemitleled. Dy ifil, lUTMgyiincnt ji u add tlul tile mMuIk^ 
harer ahLuni one-tbirf mem tfkite lead, turn hi- pot, ftom hr^tW- «,«! 
*eMd* the dnal lo (o the wniktaea by Jinl eprin tUnff the^^ trith 

tJMouiog (he platee, the white HlhitEitee iLit kik off'ia the pureil 
white lend, end W dupi^d of for the fbal work Under tlw tiama ai gakt iLe ■ 
nmrtioii Of ^ Utter ti graund up with water, formed Ute atiuli lumpi, and 
"T"' ttte white lead that il Hlbac^ueTilly 

^on off 1^ H fiiimnd up eitUtr with wnter, and mM in Urn luipa, dr 
It H ^unil wiiIi uti, and i, unmiiy more nr Ihi Adblteroted with whitnur to 
niit ^e pnoE* at which it k leijuiiicd In the njarket. Aa the: 

empJoyed m Frsmee and Germany for the mnnuiaEtunt of Eemae apriaar (n ha 
V Knnc^ iDUui Bfcauut of tJiPffl* In 

h ranee the first of the pnKCsi Eonatiti in dksolylcm 174 Ihs. of fine!v- 
givilhd lith^e in G<j Iha, of pyiuligiteons acid, of juch EtreoEtli that 2'ii inwhu 
of thi. Hid wdl BatLiratO 25 nraitis of snluHwhonate of Boda ; fifteen to ttentv 
tome, aa mini water k naually addad. TTjc wkile k left for a ilmrl thna, wft 
IliB clear pnr^n being decanted oil; aonie EtetL acid nid water k tHnired OH the 
M-fhinent, to take up any axida that tnithl hare escaped the aetion of ihe fint 
Ji^eL ^e (Ircmted MiLltUo ii nui mto [oigE BbaB^w Cumred ciitenia, into 
which caihmin Hid gna ji poBied thrcugh mmcfum pipe,. When tljc aetdihr 
nppean to be comnUted, ^e whote k pMtod Into a deep diterd, and left tliem 
for KIHB bni|«, when tile %iud part k to he poured ofl; In ofdcT to be cumbined 
with mom Iithat^B, Bome frrBh ecid being nko added- After tile deBired tUt 
br^^iren to Etio lead, It la we]] jimhied, put Into gUndput, of the proper 

liackcd in hiwt paper tu SiuIghtPii the elTect trf Its coluor, ^ 

^ ttimbt. In caBtin^ tbp mirts W or 

Conniia mte eeiy thm iheete, which k eSeeted hy pouring tho Lquid motel 
^n mclm ad Sheete of boo Hte ahtste oriEiid aii triTOmed to a. poperiitc. 
teli T^ri'^f^ 7 Mid Uiaor cuotainej in hoiee, which are natiSly aboqt 5 
^ 7*^ J^chca deep j and they are pitched mremanyon 

the bolkPiu uud Tiling tl]H>jcelTmn thwit 2 Tticbej at tile idd« Stjekj are- silZrrr* 

middle by l^m. but to a, not to touch each Other, nor the arid Ii^r deinwited 
U^rne^ Aem. The li™nr in some malie&etort™ k niada of rqiiai Ja^ of 
inni^T ^obteio^ from crah apple,) and wine lees, and obaut two gailonf of Ihk 
laapportoooed to each W Some manufactoiera U,e 20 pi^^i^^ 
3 plttb of wme l™, and I lb. of peari ash. The u.ual mude t to 
boiei in a Inrge toora healed up to S7> Falinralicit; a mater S^rmtd 

ril^^p h*'*“ * forlniBbt the corroaion i, finkhed, 

ahont a qua^r of at. inch thick, and ™rti.lly aoTe^ 
ujtJi uf ul Itmi Those Cirjst^li that tkr« ciuiEf (k’LacIwd to 

owefiifiy Wfl,hcd; during ^ operation a white Kura appeju,,%hich it tek^ 

W^ten^ and II BoJd for tfto chM«st piirnoMa; the remaiuikr k mittil in 
^ « lntrjteii brought from the Tyrol. 

adSteA ^ee fIt to tpenneoeli, which k uttenafrely 

enw « ‘ “^Idne 

f*!-™ “ heuig at. ohjcEt of aomc cvtueqiieticc on luwe 

employing many hmen, a rnriely of mach^ 
hay I^B mren^ for ^ tolrpoBC of potforiiing the opetetip?, wl^Sy 

aitotk^^^w. mMhiae of ihk deicripiion, 

I**" *ue=««l <*I1C withiu the other - ako 

“ *®^u mtmher of hnk, df h^i 

WWB. wbfedi la mott commonly Uied for thu purnoie ailed 

i^dSbrur^"* f -r fifl ke^Tod’ti;!ii 

lU.UOO 1UICB=J(, poSe,; 10 equnr# c}uiiliB= ifhJ.OtiO Imki^ldO |wl«= | 


flfre 


chkese: 
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CHAIN PUxMP. S« 

CHALDRON^ An Eo^Iiih menffiira for contmiujig 12 nt 3ii 

bll.^l1el^ Tlsc buibtiil meavujH bth hsKpcd up^ wjh^ qh ihlptuttfJp 21 

clialdriimi «re ilfovcil tn die icvre. 

CHALK. A spesia or ejirbaaaLi:: of llttiD. 

CHALVBEATK waLcr impregniUed with hua. Il h cuUcdr 

CHARCOAL. Tha fixBd r«(duo oF v^gpcnblev eipoaed to n JitroDg Ilf at 

whilst prEFtii.;tBiJ Irciiii UtO uF thB Bit. tti cvKEDtrieii 

wood ■hwmdst cSwrcaal h ^pnred ty fotmii^ it into a ij^onioa] covcmd 

with cUr ajLiJ tuiF to tho depth of se^erfll Snjrh», leiirkig an. aperture m tlie 
top ^ the Cflcn^ie of the imioliOp and B4r¥l^^Bl aoudl Hpermre? At l^ttom for tbs 
aifiilli^'ttTti uf alt at JEei£ lightii]^ of thf htll whteh are CHreJidlj' cloitd lU 
loou Bs the Ignition u luppoied coEupjete. ChvccAl in o1j«i maile on a great 
KaIo liy Ehflrrinff wood in inn cylindfliB, lu deflcnbud under the head of Af GTlc: 
AciOi. ChuirtDlli tmi been prepflTisd laticdy In Fcmi-n.' from tUrf or pcal^ and it 
eold tn be luperior In that prepared fnni wotHL lu r gi>ldftQiUh.''i fursiico ii 
fuse'll 11 Duu^ej! of gold m B minuteB; wJukl wood chfircoeJ reipiired tfl mmutei 
I4 prdduce the utme elfc^L Thr niaJleabEljiy of the wjna preien'^d 

K% the tbirUer uutaU'Ce, but HOI In the 1 b1£i!j. Fmni rhp ^ KBiiclttr uf Wood, in thia 
countryi pikooi cKarred il much tued iuatcad of chorccKil. anil il known by tbo 
uajue of coker 

CILARGK, in punasify,. tbe qumaiily ef powder end nbot whicb k necesaaiy 
to load a piece St ordninco^ in olrder that wbdm fired it nu^ proiim±e tliii- in¬ 
tended ef!«L Fnr prnring gam the Weight of the powder W llwiyi eqiud lo 
that of the bail lilit the charge of powder generelw esteemed infflcient for 
tetvfofl la rniE^-hilf or oqe-thirJ the wriglit uf the nidi, or eren lc«i* l>r. 
IfultiHi found,, fium many cxperimenti, that the length of tbe charge pniducing 
the greotpat eeiocity, ingnni of farioua lengihi of iKitt, froUi 15 to 40 cali¬ 
bres^ il U follnwa: — 


l^lr|;Cb[jj/ bcrrE. 


u 

20 

40 


/ 

/ OBlThm. 


tfiiflJk M ehaffv. 

4, 

^ !' the ienglhi of tin: bnre. 


1 {U wm CJ 

lit 


GHAYA BrOOT. Iho toot of OifUniam^ vbieb gmwa wild on 

the cooit of Coromandd, Hud U likewise there euldtated for the tise of ibc 
dyers snd Clhco printeri^ It Is oaed. for the same porpOKl as inedder wllb Ui| 
to which ii ia Boid to he lor inpcxiEirT giving the red k much odminad in ihn 
Mruirne cottOlilr 

CFJEF^C. An KTtiele of food obtained by milipg an add wilb milk^ which 
cauaea it to OOogulltO and fcimi a curd^ the enm ia Lbm sUlyeCled tn the aedllQ of 
a powerful press to aeparite it from the wbcy, aflrt wbicK it ia set npad racks 
to dry. The quantity of Qiird b lesa when a minerBl anld, ihlli when a Vlge^ 
table acid la liaed; but the suhttiuce wbidi atlsWcfl bdt Ibr this purpoAe, an d 
indBed which k almost the only om- employed In Englandp b remiot, whleh b 
mafia by miCaMting in watiir the l^Ut Uomoch of m calE^ laltcd and dilcd for 
this puipoac. Cheese is madr in sevend parta of Englaod^ hut tliii ntade in 
Cheibrr It gcneridly esteemed Hjperior to olL DthErBi, An cjoeelEent iccount of 
tbn mcxle of it will be biond Lb VoL X.I. of TT^bciFt .il/dj^otiaHri take-n 

from the agrimitiiial report qf the coiiHly. If the mdkr'' aey' reporter^ 
“ he set tdgcihEar very wwm\i thi eutd, ii befure observed, will bn ^nu; m thia 
caae, iJic uiun] mode ii to take A common ease knife, and make liickioiij arrcwi 
il to ihe fuH depth of the hloda of the knifi*, at the dblCJlce of ahont 1 inch, 
and agnin CTPasWayl in the Mme manoer, the inobiofl:l mtEraecCnm at right 
angles. The wliEy riling thmogh tkoae lucLrioss b of a line pale grc4ni colour. 
The and two aasistanti proceed then lo break tbe and ^ lhb It 

performed by iJisir fopeatedly pntdng their hsnda down itiio ihc hibi the cheeie- 

s % 


342 


CNEMrSFRi 


iiukkai with tbfl flkJinEqiiig dlfli m ailif hiuE^ bt^oking e^ery pari uf h tb^y 
catidi if, fBiiuas tile curd frtim the bvttatUp nlid itiLl breaking iL Thu 
p4irt of tho bufttiE^ is cna^iiLcied ULI the vholtf k hrukcn luiiforEiJy 
rnuoil; li taktt tip abnul 4D namntM, iin3 the curd k then let! 

Corcrod nvnr ’with a cloth to Hlbaide,*'' The eheefic k nibsef|uently hrt^ten 
by hittnl ttkiicrl with EiJt, und put into i rflip in which k u prwcd with 
loikdod biifiid^ end then ii turned nver tipon ti doth into Mother vjit, with a 
tin hoop or binder oeer tbe upper poTL of tbs cheeiOp and within the Eidne uf 
tJie vaip Eind then preiaed for about 8 hnutij bcin^ twke turaed in the vAt 
during tlut time. If k then iel to diy, brine turned twice a day for the first 
Werk, and then cleared and Eumed once dwy for thre^ weeks longer^ iiiker 
which It k 7fniETred to the Oomnion cbccK^manij whenr it is laid upon Etraw 
upon A bmixdEHi tonr until it Aii4|[ilrtfi the proper luinbcii. 

CEJEML^'tiY is the sdence which ifoehcG the enmpeahionj rropertie#p nnd 
uoes, of oQ inateritd WdieS. Jt id the buoiuna of Minoohigr tn mTcitigate lbs 
propeiiij» and naEi i^f inorgonio mbiioncea aa ihiiy naturmi^ ocetirp hut It ii 
tbfl office uf cbeTnijIty to redUEDp not only Ebenu bUE all muonic bodies, to d 4 rir 
priitiltira riernantap and haring diocoTer^ the component parts nud ihrir dtih 
portLonii to oiui Oi their tTpEodueUnlip whan Mich fCprodjilctiun would be b^eeficiid 
to tnoiL Under thk head we shad gire bnt a Jaart tkctch of thk extemii'e 
adeno:, A1 it wILL be necessary tn cxpbiin the natuTB and mode of opemtiou of 
thooe poten t B^JitOp Lt^bt^ Heat, and Elcctririly ^ ind os ooch inhfttBnee wh leb 
la the object cf dicmicu zwflTcli wdl bd dM«-lbHl uiidor die mitlol letter of it* 
name. For the hktorj of this science wa mini refer wit reiden to Brandy's 
nr some other dyatematic work on the iciencCf os its detalli would be 
kr tou mulLLfaiiocLi In be oacnfraliblE with the limits of tliii wnrJe. The sckuce 
nf ebetniitry vrlli he found to depend obieily on the O|»eratiou of the didl^rent 
di^eea pf atUudoii which the Toriemi clemenlniy bodiet hare for ench nlher. 
Evtfiy nmsa of matter on the earth, or difflited through the univeniep u found In 
tend towards mfy other moM. Thk leirifney k exproos^ by the term ^orii- 
tafhuip and it k found to iccriEBai] in IntDnaity os lbs maases otb nearer m ihe 
praporthui the Npuum of the dutauctiS between Lheoi. If, howeveri w« 
clamio* tbik MWer m i^riduol mami, we ihall find it act with mueb greater 
ptenvltyt and to Tory ila (oicn in dHTcrcnt bodins; It k than caDed <|jfnify, 
'nifl former op^oi of attractiwip or that oeiingnn maosef At HruiiblE dktanretp 
tijnui the pardmlar object of atu^ in mechanical pbilcaophy; while Olo Action 
of the pBxtuJDE no wh other At TtucEiuble diitantiei k tlie object of chemicid 
phUenaphyi When Ihk affinily acta between particles of the ume kind, it ia 
colled oubeEdoil t but when it orperatra betwzEu portklca of a different kindp it k 
called cbEmieol attraction, the ottmotton of compouiion, or somethnea limply 
offini^. One particle of copper k nttuched to Auullior parElctc of copper by 
cnAMioH; alu apaitidccf sufphAtc of copper to onuthcr particle of the aama 
aabstance ; but whan a particle of ci^pcr unltri with a particle of Bdpbnrk or 
nitric acid, it k on mitanoe of cb^mti:^ affinity. The attranJoa nf cohcaioiip 
» well ai the power of rrpukioni wHkh k ottpoied tn it, are both oppaiEc] to 
pbetuiciJ otcraelion. A Inmp of sugar or salt it macb mofc rmaddy nkmlvad 
if prerijmuly broken bto piacoi or p^reiiiedp than if left in ibe lolld fonn 
which Gobeslan impark to it. Cbcnucol attmedon baa bsEn dkdngiakbrd inlu 
three: de^e« or itoies of 4Hvergy : the result nf the lowest kind k suxfore; of 
the jocanA sohdlUHi« And of the tbkd and most cnErgetLe, coiiipHifioRi. Cbstnical 
■ufurt Ukea plu* wbon iba p^ticlei of two boffiea ore in a like atatr, and 
ibe powBT of coliEricn, with regard to tbcniH w> far nispended* sa to adnilt of 
that frecdnED of motion betwron tbonuElm Upon wblcb jSuidi^ depends; ihtiB, 
tWD liqnck nr twa agrifaim flmda may admit uf mixture, but twu aolide con be 
cbtmicialLy mixed only by diminidimg thrir cohesion by means of beat to lUch 
a degire oi tn bring one or buth to tbt: ttota of ]iq[uidiL, Between Hnmr tuide 
Ihera topsori to im altmcciua, and heuca they 4 q nol admit of mixtkuw; 
thu^ ir water and oif, or water and ftivfcmy ba ogitAied tegetber, tbty will 
acponla m mon ai they ore alluwcd En remam at roJt, ihe denim* body oceupyti^ 
the lower place i but Eiilphurid uld and wakrr or akubul and wiler^ bairi^ a 
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itiuii^ AllruclioEi fuf Ejieh -gthEfi. EiiL^ irhcli ntiiipdp do not itpaji]it£ by repoKi 
ihr dlfDiity t.r iht ingi^PQtA mhlEfiiLUy dirtcrt lie uttoMphcTO m 
whk\ WE Uw and Urttuba ii an ^Minple ^ tJit mritGiTB of ft^rifomi bi^tllw : 
It Is enmpoi^ of two and Ditwtnp wIilcEi art nung^td wltli 

9Ur|i[rtam| imirdrmlty. ^py maj ^ upaniteil emu each othEr, aod the pro¬ 
perties PI tbfr letter ejhi'tit^dp by bomlng^ a little tulphiir under a bell Flaag 
orcr wntiir. By thlt prwesE the px>'^^u itremotEdp cPEoli|n% with dir tul4ur, 
«id the nitrr^ nnsoinik The properijM of ihete gmsss will be diicuiied 
hereafter under theiT fespBctii'e nrllncL UnllltB liquidi, pdl otiiifortn Imdlri hare 
the property of mkinp Wther. Thil Arnsrmit 1b cimiidei^ lc Biita frata a 
modiaaition of pltrMtionlhftWEen Oieir cOflatitiHot partlielcH. fit ibfl caae of 
lit^Jdi not mlxiogp diE attractiDD of cobesiau bt^tWeeH EiiniW mrtielei U pro^ 
hMj penter than iht cheniieal attrocnciD between the djiiini]]iLr particlEi in 
gAMtrtla hodite tbs nltrnettDn of ealiiraiofi do&i teat appeir to edstp and cheinlcal 
imitoe pperatk tinopposcd. The expansirt power of bent h oppoa^ to 
eubuBifln^ and hcoee-ihii atfcraation moyliE wo far countrractcdp that ioYld boditi 
ahnlJ aasume the-fluui Unle, and may thotk be mkaed together j thua, teetted do 
may be mlEcd with melted lead or copper, and tbEir parlhlei renuiin combiiaed 
after they tui¥a resumed the stolid state. ChErnical may tsko ptwe 

batweeu two hotlic* in any prr^itiutl. Etpjpd mearkiTEff ef lulphimc add and. 
wato may he comitltegled, <si 4 ^ngJc drop of the former may he nUKrd with 
lu pint or a gnllmi of the bitet, nod the mistuTE wiU be unilonn and petfecEL 
ChEmifiai tiLumuE ia ufinn attended by eoodensAlloo or dinnnutJoti of toIutoe. 
If e^aal meeaiirei uf rtdpluiEie acid And wntcr are the mhcture will nol 

fill twu mpaatmea j thie COnlracUull Is usually aceompameJ with an incree*e of 
tempEraniire. If four parti uf nilpjiurta acid be fuddrnlj mixal With one of 
WntcTp both a± pidiTLary tEdlteratuTEs, ibe beat of ths mixture wiH be higher 
ihm tbit of bailing watar* Ttie pnipsrticii of bodiet am not cteenHldly ebanped 
by muinnire; in gcoeraJ* bowrrer, those of the more octtm piE^wf, A tew 
drrrpi ef auljuhuru ^td will communicatfl A taor taste to a quart of water, 
'fhe tef^raCiim of liquid mULtUrni mny be eff^ted citliET by tliB addition or 
sukracdon of beat, from tbo unequal Effect prodnred by this agant on 

different bodiee. By oarfihilly applying beat bo a mixtorE of almbcil and water, 
the spirit willrisE in rapour, and fearc th=e water P^ ; iLua proceia b caUEd 
If the more eTa^nbJfl ffuid is coodEOfed and rewred uilo a 
Bopsraie rmel, it ii tormed Thii pmeeai may iiaailj he performed 

in a ■Ittoll Wiy by using a retort 
and rewrer. lu the annexed, cot 
a H the retort, containing iLe mixed 
llqttidf which may be spirit and 
wAliif, or a Tictio wins or ale | £ II 
the receiver^ into which nsHit 
liT the mtEirt must pias through A 
cori: : € ts ihr EpiliL llmp^ which 
furnishfiB heai for the dmillACJon. 

Ai Kion os tho heat is appIiEd, die 
tpiril being more co^y raponrixrdj 
naev te the fop of the retort, wlsriej 
being candenied Into the Hquid 
BtaEe, it nlowiy tricklef down the 
noefc into the receiTcr^ The neck nf tfiE n^tort and tha locEiver may be kept 
coat by applying clqahi, cnnstantl j moistauEd with Cold watar, to tbecr exieinai 
surface. Tho aparit may also he Kparati'd from the water by mirnaa ceJd^ 
which freeiM the water, and Icarec the i|^i in its liquid state. Miiliiiwi of 
gasEDus fl^ds mre not Btpiuwblc by heat or cold, for they ail ixpand eqtiJiUy by 
equal additlona of beat J bul iloam, and otbEr Tapocirs^ may be aenarated fnmi 
eases by rEdueduq of tei^ntum, which dntroyi the elasticity of the farmer^ 
but not uf the- latfeir. The lee4md de^rre uf Euemicait alfrarHon ia 
which operalea between nibda and liqinds, or gaiea and Uquida; the liquid^ m 
these casein ore colled »1reolj. Between some liquids aud lolida attmctioai 
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doigi noL Mist, OT it b oVAi^wJnn™! by iht G)>h^Ti pcrwcr. Kmu and lefliiuff 
wteS are iMnlubk in waEerj hul reddJl/ cJimiTe fn alDuhoL Chiiinicnl fttinurlbui 
mtr bc 3 in dkHbtiiiit ih-fwi-m me Irtdv and othei^ 

Tticra li m ftfliiiilT between iJcfitiol nnd water^ whereby liny are capable af 
mixing; tber^ b iif» a tnutitoJ afflnisj^ betweeii alcuhol and itatn^ hj which tbi? 
farmer dlMolres the Luter; bul (hm is Qo ti^oity bctwcMl wnUn- and nr«n, 
Now, if water b* aildcd lA ft i-alntjon of njaill iti ftlffoKi^lt the leiEn wiH resume 
tbff aaliil feiinj thd attrandnn between the pnrtielea of iJcobcil und ibose tif 
wmier b gfefttw lium tkat between the pariJelea of resin (wd alcolial; the 
eaiiftCf|nfiiGo is* that tb.c elcolioE ^niEj^ the reain Emd coTtjbniEs with the warer* 
and the r^n MLi to the bottotn of the Uqiud. Thk U cniliMl rWfre nifnjcft'oa, 
bocaLLHB the ftltobuJ may be cmuudetrd AS eiercEainff a clsoiee betwren the 
rtibsliuicei witli whieh it Li capable of combiaEng. _ Thil resumptiaii of ihr 
nlid fortn by a. body piwiailldy di™l^eil in n Uipiid, ii tenned ptriprfat'nM. 
The newer of AolutwH U lipiitcdfl o* lltiuida Cflnuat camhme With m&T^ iban a 
cortulti dehnile nmmtity of my wslid or oi^rifnirm body- The point at which 
the aedoa between the two hediro cotuef U Cfllled the pohit of fr*/wr 2 tf/<rri(. Up 
tn tldl point the two b^ei muy combiTHs in my pfoportinnit A Hlvent that 
iiAi heea KahUfated With one sutHtance, ii capable ef combining iit ihn 

iBjne tirnt with ■tlm; thus Wftler tijal is satmtod wtlli KlIl|WETe wiH dissolte 
It cniksidorable qumtiti' Crf common salt. T.*bE InOuciJCC of h-cot npen the iHWE^r 
of lateJioo cottMponds with the dilfcrtneo betwtra cohesion md «taiE!dty» 
Upon ftabd bodiei it gcneruJij ionfrasci the pffw.ir nf the solvent by dimi iiiabing 
thdr cobesicHl^ Upon BcdfbiTli bodlH it diminishes tliC j^Wer by increaiing 
their eLaitieity. Sol^hti may be ieparaied from the bowica with which they 
lire nnited by idtenttinni of temperatun. If a hrEution of olirm or ccroimMi 
salt ho boiled, l]lc Ittjuid lill be diialpalcd ill raponr, but the eohd eblt will 
veinuiir If A idiitinn nf carbonic add in water be froHm, the ^ will eicope 
and ih^* vaier remain in the sulid. etujlr-- The resnit of the higbtit degrve of 
chemical attneiino it compoiifiua, whieh may take pla.ee bctwCGJt hodia ^di«r 
ctciy tnodllicatioci nf G 4 b»i¥e Iktdlra iKst mltr in thb tutimuta 

manner cambLne only in dohnite prepCittioni, which &n inTArifthle in (ho Panie 
eompOUniL CoEnbhtAiion tkSElillly fin^qcei a total change Lo the OEnjibla pro- 
pertiet of die combhilng suhatancea; ami the proccSs If gcnorallv aBcompmlod 
hy change of temperature, to inch tik ecient Bometimea that fight and hoai 
ore omitted in nbinidaace. If copper GJJngv ikud tulphor be mixed tqgodiorj. 
and heat applied ae ooon as tEic atilphiir nutlEf^ ft Tiulent acbon wiT take place, 
thff cDptHr will hccoltle red hot* end a hlacb bri^e body wni be fonned, widl 
pftropertnift Urtnily dlifhrent from ihow nf ib two lo^dirnli. Thts compound, 
which is the lolphuret nf copper, b ol^cn found ready farmed in mineral veins; 
but whether exiftiijg tiolurmlyi or fontted by nii, lU compofitian ii dednltc bhiI 
losariable^ It is found to eookit of jiartft bj weight of eopperi and tG nf 
snlphur. Thera ii, howorar, ftflothcr compoand M c^per md subbnr* fn 
which the propcKtimu are 64 CUppet f& 33 « mlphirr- In this it will he seen 
that tbfl quantity of sulphur if MUClIy double of that which tba hrft cranbi- 
ufttion eentalm. This u Ol fad of common Kcunmee^ manT bodl^B will tioilo 
in two or three dilTmut nroportiHU, but they ore no lesa de^te* floeh baiug a 
multiple, or a jmbumldple, of the preoediug^ that ^ ft a double, triple, or 
hair, and so chl. This fi well iHuatratod in ibe compoUndB of toctctiry. If 
this hliliiani snd froM metal be agiiotEd for a long Uma in Contact With ihb 
eomtnoa ftir^ U will unite with the mygan of that mixture^ and will be eonr 
Girted is to a bUclu iniipid, mioluhle powder, wbkh cnEkriati of 3€0 parti of 
mercorj to 9 of oxygen. If frutead of bcing^ ogilatEd at cnonnnn tempcrolutcx 
wi^ the afr it bo Itept neady hmlLTlg in it, it will he cnnTcrted into x red 
ihmfng moi^ endued with an ocild melulijc tsate^ and whicb u Bolnblc' in 
Wfttcr^ and poisonnimu Tbii connstx of parti of roenrOiy, and 16 of 
o^geiL Agiio, if mcrcTuy bo mhbed in ft lumLiU- with aolphur, it unites 
with a given propoltiou. If iIib mercury be pouml mto mrited xolphurT 
and itrcogij heated, ft co-napoimd wdl be bumetf which TlftcS in sapour, iild 
Ccrticretai on cnaliug into a betUlalit fed suhsiaiiiCe, hnown Ol donohaf m 
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vifruiOliJii. fn ihh quantiiy Qf lalpliur is fdtmiiLlB of Elmt in the 
camjUKjQd. AnoiltET comij of irtettiin- la tin? wrli-knawii mcdicmo caJJ?^ 
cnloiui}!^ which h frmnctl by tb? Linlffn of tlie mrllJ wltb a ^ni tiamed cliliTruije. 
llac compotand y ciyrioiline, mid nearly llliohlldfr in 

Tfttet- ft tmy he in dnaaa of aevefilJ grniurt wdtliaul anv hut ihut 

of a pfurgAtiTir. It U eam|»4ed of 20U porta- of merciii^p oJla of chiorinet 
If, kolrm-rp the Tnei™y bo madEi to anubille with 72 porti of chlorine, it 
|iTDdiim ennnflirB sUhUmole^ a aemitmniiKmpnt while of an tijui- 

oemu, irmtFillic Itt^r «^1ub1e m water Aini olcobol, and highly poiednocLB. In 
Uir-» eumpleap It wiH be awn that mibitazioe* ewaiuimdycly may 

produce by their union COnipontida of highly active iirDperdiHi ; and that a 
rompoamd of twn hodie*^ wliicb, in o^s pro|iortio£i. If taken latennaHy, will ha^ 
bat a alight efl^ upon tho animal fromev if united in n proportion 

will prove deiCmctive tu Hfc. On tba nihcr hand, highly active bodies of 
oppo^ properties vilC ilia produce, by ibcir union, auheiiLnciii of o mOd chst- 
roclfr, and lhay arc tTien aaui tn eacli otk'f, SnIphLnic add, ot oil 

of Titnol, Li highly craTDHftr^ and intfinaely iWlJr+ If hrtvught mid contact with 
any lubilniiee ELuiued with vegetable btue colonca, oa thw ef violeta or htrriEii^ 
ft iuataAtly ehaiigea them in n hrl^t red^ a property which belangs io oh the 
ocidi, S^IIat or carbonate of soda, is i lohd thot'ia aoluhle in water, of a 
hot, acrid, hitter tail*. It changci the bine cdour of vegehtbln Eu gted^ 
which piubcrty la commcD to all olkaliefL If into a aototiDa of thli lubitaitce 
we cwnrfull^ dn^ a portion of the fimnir, n briak dfhn.^vacenne will enane^ and 
carbonic acid will he ^ven off. If the experiment be perforuicd with cont^ Alid 
the oSiLKiiin of the add atopped the moment the ederreaciroca ceoapa^ the aolii> 
tion will be foiiTid tri be warm, and pnaaeiacd of popertiei tntdiy ditfiteut 
from those o F the acid or alkali from which the? have l»cn formed; it will no 
LongoT ho aonr, cerrofitVcT ilctid or hot; ll wLEE htiVc ho action, on rj^etahle 
culotin, £uid all Lb« active prnperdna of the vrtginal bodicf are uud to & nuu- 
troliied. The compuand ia atlgtitly bitlET, aalino, and eetding. If pail of iht 
Wfttcr bo eviiparai^ by beat, A aolld wHl ho dupouled In regular oyitollino 
fiirmi, coIIceI nilpliale of ioda, tw lilalltieti Ball. Ihe operation nf a^nltyi 
which produces chcmlool OOTuposilicill:^ existf in a hody to dUTcront dcgreei 
tciwordai irthet bodies ; ami tf tn a compound of two bodies i tbird ba pro- 
HUted wbicb hofi n stronger attmctlon for eidser of tlie comndticuL ports tbau 
tbev have for each other, a deemnpaaition will take place, omi a new cempotLad 
will rettilL Carboiinta ^ mda is campo3od of carbonic add and so<l4; and in 
the e:tp?rim?nl above referrEd to^ h is documpniodt the sulphuric arid uniting 
with the and the cBCbonic acid nacaping In the gaseoui rttmto. In llkn 

tnannETr if a aoluiloll of earbunate nf lada t* EoJleii with cauidc lime, the COT- 
bonalc of aoda will be decompewed, tbo cmhanic acid will Uuai tlac Soda and 
unite with iha lime, forming carimnaie of .11 me or chalk, and camtic soda will 
ronmin in tbo solution. Tbeno affijiiticu ora cocrreiucDtly roproaonlcd in the 
followjiig diagmuH 


Carbonate of icda 


I Cf-rhci^k add. 
j Sods. SuipblLlic seld- 


Sulpboio of Haia. 


^ S ods. 

Caihonate of loda ^ 

I Caihimtc add. Lime. 

Catboiaatv of lime. 

In ihEBc dlagramii ihe Buhstauct al bottom ii the new compound, which li pre- 
dpitaled, or thrown dnwn, and that at the tnp Dither Hoopes or remaini iu 
auWon I this oetion is called rin^ dccftiy qffinifff. If two compounili ar« 
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brnughi tDgcditt in iolutlanp it not unfrfqnently kappeoj tlmt r prnfeai oJ 
dmialB dE«dinpo<ltlQn RTld comp«idoD iocciirv; kp [hv two ari^al IkhUli 
K ie d^on^povedp mid two iut cDm|H]iuiELi pfudiiOMl by a vnutoul lotemliango 
of ingmdiBntB i tbiff compoimd Oflliom bu Meri TUUnod 

DcCOrripoiitlODp wbkb CflJlllQC be effected by migifif nmy by doubie ^ecli™ 
iidtiity- SugJir ef leidp ar B^eLnto of loadt k a oompound of acetic acid otlil 
jeciL AVliito Titnajp or mlpbato of fine, b cDtnpeUEldcd of iulpHmtc a^ 

Bint. If in a iolation of acetate of lead we nupend o pbee of nn^italliSc 
we ihidl bftTC an exampk of rijigle electira jLEniij; ibe acetic rndd wiJi act 
IipciD the XEELC^ and tbe lead WiH nranme ita metallic otate, and be pracipltated 
on thi- rine bl a bennliful arbulr^^nt Tofm^ £kl-t if a inlnticn of aectale of 
lend be in [red with a lulutlun of luJphaCie of rinp, the acetia acid wid unite 
with the zincp and| at the <iame jnatsnt, the Bnlpbudn add wiQ combine with 
the Iced, farmeng on iniDluhlo predpitnier wid fall l4 the bottom of the 

while the acctalc of nna mnaina Jn selniiOTL The loitar ia im innhinice 
of dwihle elKtl^o affiniLyi and may bo icprewnted hf ibc ful b WlDg dingmin:— 

Acelala of iinc+ 


^ Acetic BciiL 
Acetate of IcwLJ 

[Lead 


1 

i Sniphate of zinm 

Suipbnrk acid-J 


Sulphate of lead. 

Here the ciH^al ffnbBtanCea on: placed dtl the fight and left of the diagram^ 
while the nuw compoundM OOcupy tb? lop and botteno- 

ifoTiiig given 0 ^ncrol ricw 01 ibennmre of chcmica] altnictiixm WW dLoll neS± 
pfwecd to A-ehch. the moit biiwbint fact? m connecLrd with tink lubfeet TeUdva 
to liahtp heat, atid dectHcity. pbeBomena resulting from tbs modnn of tight 
win be fbinjd b t]ie artSda Qrnca; wb‘ dmll, thmforeT in ths preBont iketch* 
refer to iha mEchnnied moperUES of light dnly in fur Ai la necMsaiy trt fender Iti 
chtmkcqi eEffrcta intetUgiblo. Wbon a pend! of light ia odmittnl through a boVo in 
a window abutter into a darboned Toom^ and made In fall on a triuigqlHr glosa 
prlimf il ii turned out of Its ttatuml or rimight-nnod directioi^ and prarcuted 
from fulling on the ffoorp where it would pmuce a opot of white lights instead 
of whkh it for™ a apeesrum of aptcndid Gobun on the walh m on a ureen 
placed to zeceire |L From tllJO circuniatallCiO it appearc that bght k compound 
and Kporablo hy meana of an bcquoHiy m the rs^S^gOiUity. In the amictcd 
dM^rom a £ tepreaenk a ray of lights 
which MUqg on the pdim c, k diverted 
from ill coune, and il]9|Kr^ into 

eotoura occupying the apace e d. The 
rolourat proceeding from the bottom^ 

^ naL nronge^ yelluw, grceai^^ blue, 
indigo, and wieHit^ according to Sir 
[■aae Kewton's ohaerraEJoa; Inti hkhic] 
mudorn obicrrera stale ilioi there on] 
only red^ greet), Mue, and vklel^ in 
the I^ctram, when it b fanned aa li 
Ah>;luM be, with a very wnoll pencil of 
j^hh The vieflet Dci»ipyiag iha upp^t pgpt of tise apoclruiUi h moat diTerted 
from ita courae^ and k laldr tH^^^wfore^ Eo ha the moat nifnli^m Tile red 11 
the least refraligihtc. Thli a&et U very Bmilar to that of tlecllTC fttttochion 
for ihi same flow ark with dilfcrent force on diTerotit raya: and (Ms atudoff^ 
ia extended by the obfervatioa th^t difTnTent kbda nf glMi, at well aa other 
■nbitonee^ drmtSe light m different premrilona. If these diaerehlhr ciituiirod 
raja ^ light thm tcpirated by the pnmi W etmccnlntad on imo ipot by rneani 
of a lent, they will feproduCE colmirl^ li^hL If tlie apeclmra pmdtLcedK ax 
we be rnmulcly rasmined, It will he fiiund to liaee different mo- 

pertlw in different p&rla. Tbus the red end will inoit feuxihly a'feet ibe 
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liicriELDinEtcr; die Hnhteflt pron laji m mcMt lUnminAtlvep mud tlae raid 

produen tlis ino^t aeddeu cliemlcu dmngea^. If the whi tfl MTiiei}, the 
mQmU? of nlv&rt Im nrnktesed imd Id the di^rent rvjl m the pTtJK 

made anEetmni, it will hi fhoiad tbiit no eS^t U produced upon It m the fpoEt 
TOlmti^htc wlikh DOClriiatl heat with out light- A alight diAraltHLnatiDii 
will be QccMion^ by the rai rayi^ hm the blultehmg wwET will hti greater iu 
diE fioilet tluin in my Uihet my | md hEynnd the viidct, lit a ipacc nerfectly 
dark, the EiO«t wu etill perceptible- lliii 4jb9i!ttadDD oliiiwt tfuil thers ma 
rave raore refrangihlB thm ihass which produce h^nt end light. Six H, Dairy 
fDiini that sl mixture Df dduTtne md hydregED acted mure rapidly upon eoeb 
Dther, erauhmlijg without expledon, whim expo^ to the red, ihm when planed 
in the vMh myj; but duit sgludan of ehlarEM in water became Bolatuafi of 
muriatic acid mori tupidly when pbecd In the ntoai re&Biigihle rmyi uf the 
ipectnjm. He alsn nbaerred tbAt &e puee-colout^ oiide af lead, when motK 
lened, gradually gained a tiut nf in the IcHt rsfrugibtD mya, md 
mL lest beconiD! bluet, hut woa not Jiifraited m the mmi reinuigible- lllC 
imii 2 choi^ Wiifl pruduced by e&^oaing it Eu a current of hydrugEn gitx 

Dr. Welfoaluii ^uud tlmE g^llc, eXpOMd to the violet ra.y^ paeied rapdJy 
from yellow U> green. XM^ Gny Lusw aod Tlienurd applied ihc! aaiue 
mdnence- to a gaaeoni miitnre of hydru^u and cbknne^ when m cXpIddioU 
timuodlaEidy tout place. Oy plocine mudi hita nf card, coated wElIt mout hons 
ailvCTt Liitle pbl^ of thfue muceu gwea, In didincill porta of the quetru^ 
M. Betird vcriiied the former 0 -bKrmEinTi.iip nf the cbeniical pewer oci|^iiirtdg ibt 
mexnnciiD In the ^uilet my, and axudug ereu beyond it ^ hul he alan luund hy 
IsaTiiag the leetfl & aulBdertt tUnfr m iTkO iad%d filld bluo mys, a percrpUblc 
clfeCl Won produced by cbem eliOL He eaDocntnLtDd a Inu ell ihot pi^rtion 
ef the ipectrum which exLraiila from the green U the Cxtrumc boiindiuy nf the 
riolet, end by eliutliitr leoi bt convicted the other half of the apectruTU, Com- 
ptybeiiding die The latter hinued a. focus of white light bo hrOliiuit thm 

the eye could not cndnix a I; yet in two houn it produced na fenaiblc cftcct on 
mqrieic of silrcr. Un tJie AHitrary^ ihc fwuji cf tht^ olbEr half 4^ the ipcctrutn, 
whoso Ugh E and htat were Ihr mtenre^ blackected the murinte iu ten minutrL 
ITm? sun bciunH, in trexErdug a culonred gloai, nrodnee ilmiLAr effhccot Thut, 
the cliluttde ef lllxer ocu^iiirea a hlock tint behind a blue nr violet glass, hut 
do» net blacken behind a red or nnuige gloss. On Ehe uEhcr band, it becomea 
red behind a red gioia, nnd that mtinh moro quickly than cted in the solar 
sp<*ctmni. With mipcct lo the %hL emitted by goM, cvc£k the hrtgbt Ugh t uf 
aledant gos^ when cancentrated M u to produce u seoidhla degree of heai| 
occostoiied mj change on the cnJour of mniiate of lilTET* nm- on a mixmre of 
dbtoriuG md bydrogm ; while the light emitted hy eEecEitlU^ chuztofil apeedily 
ndfWti the fnnrinie, and canaes these gooes tn unite r^tdly* and snmeliipea with 

X ' MUOUi 3ii H. Davy hoi remarked, ihot the miracnnii and eflVcIa of thn 
beam tpffer an analogy to the agencies of electricity- In the voltaic 
circuit, ihe maximuin nf Iwalt leeiua to be at tha uosrtitie pnlc, where tho 
powsT of oembinmg witli oxygen is mven iu bodlca, okid the agency uf rcnderhiin 
b^cs mlhlinnuLble la exst^d at the oppoeiie aurfiice; and dmilar cbemioa 
rdwEi are produced by negatiTe electriciLy, and hy the most cchnUgOdo myi of 
the solar bcoin. In gniendi In nnluce^ tl» cflroti of the aulAr rojl UTr Very 
cmnpomidctL He^£y xegs^tinn depends upon tlw prcK-DCC of the tdmr 
beams, or of light; and whiiil the heftt givct HuidilT and naobihEy tu the 
vege table juicca chemical eflhrb likdcisu iro eceosiuned—oxygen u lepiiTnted 
&om them, and Indmnmablc cempouaida formed. ¥ianls deprived of Ught 
became white, and contain an cxc«s of idcchartne and iqueoLu nnrticIcB, 
flowETi; owe the variety df their hues td the iliflucnce df the iolar teoma. Ev^ 
animals require the jttTscdCe cf the ITfi of the fUn, JUld tbair colunro seem 
maCeriony to depHrud up<Ki the CLheniiciI influence of th«c mys; a cumpamcn 
between the poljir and trqp^caJ mimali^ and between the parb nf their bodiei 
expuied, and those not cxpGoed to lighi, ^uws ht carrectnesa of this upmlcn. 
L^ht li prnduired Ln ecrcral uUir^ operotloni, moat of which may w con-^ 
iliWed iu ihii glare. If two piecee quartx be rubbed together, light ii 
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cvra under VfMia. AtmospbeiiE fllr« at oxy^cei]^ xpiickly imd VlfrlcEitly 
-iimpTHud in p. ijrm^e, or a ^lisi lull tilled vrltli Itin latter^ jmd xu4i1«nly 
bnikru in vfldiE^ prodiuri Ligllt licedmpsillifl i[Li4^nte htaL Air hooted 

Up Fil^r and nuule Iq foil nu pEsm of metalf caitK, dec. eummunlcatcj 

til Elkfim ths p^wET of indiatio^ Bjune e.^ulnE£d m iKt tjuriilnf oT 

elurctial and phosphoruj in merely ibe IgnitinQ of tlie aolid particle 
bodiw, Al fl cenain deratian of teflipcramn^^ about 6&0° of fabr., dl lalid 
bodies hoj^ to givfr mit and, Lbe aume ii product 111 Tfttfuo by 

tnuidmittiDg rdtjyc electlictly tbmti^h a metallic wir^ "Hie pbaaplicirewn i:^ 
of Mfncriiiii h ancdier ioujtcc of Iteht. If fluor spi^ ba irootady pcmiiled and 
placed u™ a maiB of imn healed liehjw radnenp It will give oA a bcailEilul 
gmn ligbl ; tllii property ia poBaesaed hy ^ueitz;, topa^T phtaphlllB of lime^ and 
0 VariE^ of other tnlnprala. Then ia elIbo a clw of b^ea culled: aolar 
phwidjnrie, wliicb emit light upcm £x|Hiitirc tu any bi^llly Imniiiniu body ; the 
meat |^Kiwcrfiil of Iheae ia a EmnpoiLna di^oavertid by Caiitiin+ If threo poria uf 
ealEUi^ ujiter idicUa in powder bjv mixed with one of dotir of suipbuTr and 
ibe mixture -rimuned into 0 LTUfdblep And %;nLtetl fyr half an liour, Wc aliall End 
tluL the bright parta, uti Id[|naurc to Ibc mn^bcaoif Or to tho canunun dayt, 
nr to an ckxlxie exploBinn^ will aeqQire lh« focnJty of abintng in the diork h oa 
to render riilUe tile figurea on tho diol-plalo of a walcln AHer a while they 
will ceiiaifi to ihjne; but if Uif powder be krat In a wdl oarkod phial, n new 
cx;H3EiUt« to the atin-beani wxLl reaCore the nuninaacencc; WhnH hH elHinc 
dlHhai;ge U trmmiittrd ninnn the auifarca of certain bodies A tomawbat. dtirahio 
phoaphor^scence U d^CcaalilUro; thiia^ 

^yJpLiito of Euta'IcS gitee a height green lighl. 

Acchtto of pOljB^ . ^ . btilhimt green light. 

Succinio Arid - . . ^ . diUop more dnmblp. 

Laaf rugax . « » . ^ ditto. 

ScIcDite diifo^ hut tramienL 

Rock ayatai . * - , . ird^ and th^^n nrhlto^ 

QLLBTtE . H, . 4 . « . duU while 

Botui . ^ , . , * , lahll gtecd feht^ 

BoraeJe U-ld .... - hiighl green UghL 

CoOton'a pyrophorona prodocea more light hy thli treatment thm any other 
body, but nearly every native nxinefaL, CiCgH mot&llic utna end metala, becotuB 
luifiinioui ht an electric explHjem. Light la alio emitted in ccriaui chemical 
cfaimgear wnerc no icnaihle hret ii pxnrrivoil. Manne animalSt both llvlag ojid 
dead, emit hght^ a« tbc ihall Eah cnllcd phetoMf the jarduas nila^arerlr nbd 
ptlier molluai^n. When deprived of life, murine hthn in gcncnd aeeni to a^und 
in Ihii kind of hght; unting UUeutA, aliO, M?crAl iperki of /Khara, er lantern- 
fly.^anii of IsTnmru^ or ^ow-woitil Koltan wood and prat enrtL nhio rmif light 
copifHuly. Tbh laminEvui milter may be separated from ibo hodici of ELmnikii 
by imniming iLem for a ahort tinw in dimte saliuo loltiEiaiLB; one port of 
iulphate of maineiiB in eight uf wAler u the moat convonfeut metuEnjujii for 
thii ptirpofe, Frtib waterj spirit uf wine^ *nd JiluEc acidly deatroy tbc hiuiitiEiui 
properly altagctlter, while a gentle heal^ and nxygim gas, the brifhlllEsa 

Of the phEnphoreaBencOf 

The neat linpofiiAnt ^^nt tti chemical inTefltigalionii la hfoi- ^Sany ehemisti 
hftine Cojuidercd heoL or Esloric aa a molErial SkibgLmcf!, xapabic of enteiing into 
cemhination with idi other kinda of metier hut recml Inraaiigiitiejisa seem in 
nut it ond l^hl upoti the same gronod^ ^d thnw thain tn be hqt certain Btatoi 
of rnmicr, bmoght about hr the nculuJatioDi of on exeeedtogly nahttLa ethrT, 
which |j ccnLuckrcd to Ell all the sparx in the nnlveTae not oecupuifl hv Othei 
matoer. Heal appear* to b« an antagoaiit principW to aLtracrioe; wblln tliJ 
kttor benda tegalbac, tbc fortB^T tend* to Mparale, the patle nf bodies firil 
expanding ilicffl, thcTV reduciag tlium in the lii|ikid iLote^ and Enally to that 
of gM or irapour^ Someiimea it dflfoinpafea & body^ vcparaliag it into iti 
proximate or nltunatc clemraita: ao pDwcrftih lede^ U brat, aa a fCpnlilvE 
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t^t thert oiTi no diAiht tlii-t^ t£ thfr t^mpemrura of the ^obe wm 
flufficienil^ lUCreefled | everj Foltd mufl on iti ainfjice vouIjI become itqnid., and 
asiuinv the tlalt at ^ponit^ KarD m ilLiijlnl^on of thh cqIi- 

■equcncG in ihc diferent Blatea of the lame hoiy oai different parti of the OMtli'fl 
fUrfacv. Hint somE bodies hotter, ud, merj dft which exUt onij flJ solfdt 
At the poJeg of ibe eafth. Hie perfE^j liquid OE the eqiisEar EHiet, wbirh Ea 
B tinmd in tJib lAtitude^ oti^ esiit ii a rspcHu in the edttM rrgioni at Lht 
eifth, Meienn' *J*CS which we ieh liwayi m the Hquiii state, nwj* by 
eapainre to ibe inLenflc cold of A -UOrtheiH ikj, be coDTerted EntO d Eolid 
mclMl like lead. The nonet mmiEdiate and genEral effoct uf bEat ia ex|iatlilion. 
ir a poker cm: an i»n boJI be placed in A lire, it breomei kealBKh and AiMnnea thiit 
atiLte which ia fralbd igniden : at wbieli liate iu tempcnUlti: ia ncorlj Equal to 
that of the aarroundui^ IhcL la like manJldj if 0 enp of eold WAter be placed 
whhJii A e«4el of bol the Iwo apeedlly become of the lume lEEipEratiiire, 

the ana giying ont cgJoric, ond thrt oiJiet Tecatring it If now csthff of thaoe 
bodfea that hafa duJigEd their tEEnpermture he exoimnEEif it wlU h« foP n ll lo hate 
changed iti hulk aImo. Thu ExpADaiofi of bodiEi by heal, and tliElr ecni^iJrut 
conlTActictn hy odd, ait ficu of the hlgheart impartMce in the Arts. Tka aniounl 
of axponuan in different subs ton cealy A known incrCBAe of IfiB^atare, baa 
therefore been CHiefuUy atndiedf and a tmicly of lesnltA, more or leoa aCeumLe^ 
hA?e been obcjuikcd dlllererit ctTperlmcULduii. The propEfty at expon^lun 
by haas mid cootrac^an by cold, approfr to belong [o nawily all bodies npon 
wbich eXperimantH haTo bEim madEi at Icaat in that cUbb of h^ioa which COm- 
poK the ntbicrtd Mngdotnt for among iregetabJei tiu elfeetE of hEat oie bq 
miiEd with athaa edneta, that it ii diffiemt Is diitinguMi them. Setae miliETmii, 

bio, AS dayj Aud Kveral niefanic mbtunces have been ccoiidiired aa excep- 
tionA to tha ganerHl Law j but a marc mlnnEc aJiTeflligajLian hoa ohatm tl4A4 they 
ore ody ApporetiL Cliy C9?nixxcti in conoequMiiCe of the expukkin of nimV 
tuiTp tne indpilenl fiumn that oenrn; and some of tha metAhs U ifoCj 
Llamutht ontimoiiirr in fonail, expand in ihe Act of settidg ar udidi^ring, but 
aHorwArdd contract aa thay cool. The farce with whkb bodlea expand ia w 
great aa to nvaecoine etecj roiziianea that ii oppo«d to lb Tha genrnJ hu;t 

of eBd exponnon of aoHd bodiLt hy liaal nmy bo _ 

uveu by lakiug a mEtol cyOndet o £ that wUl juot 
fit Into n gauge e d, and paxa tlirotfgh a drculir 
hole r when cali TtVTien made red hntp it will 
he found lo much aniarged w to be incispahle of 
pn^gtfvg through ihn hme, or Siting' into the 
gange, thus pronhg that It hoa been elikrgcd in 
Sll ita dinuhitonL The cubic or mlid expnn- 
■ion |ft olwnyi Ihxca timm gm-atcr than the 
linear. For eJCAmpler if lha eipanBioa of b rod 
of i±eel be DOE-tenLh of iti Eei^h, the whole 
eapBtL«[un will be thrEHs^ntha of iti htllJc. The 
expanaion Cif Eiquida may he mode eiddent hUIng a Florance flasks or any 
boUEc with a EiAimw neck^ with cold water, and then applying bent En It; tho 
duid wQl warn he ntwemd lo flow nTcr the moUlh cf the bottle moonsequence 
af ica increued bdk. Thia £ict is aliia humliarly ifluitrated by maara of an 
ordinary ten-krtlle, vhkht if it be qnite Ehed with culd woler, wiE be qnnhk to 
F fm^niF i the incittoAed hplk occoiioued by heat, and will caaArqucDiiy diichAi|^ 
■ ikftiDn of contentf omcT the heanh long before the water tcachca its 
btnli^ point The Eipwiainn of sik may be shown by a llmilar anpratm. If 
the IbiBk fiill of fair infetted with lit mouth undn wotEt, Eud tlie fliunH of 
A lamp or cAELdEe be Applied tn it, the a|r wiU he expAnded, and *01 be oecn 
escaping ft™ tht mouth of the flask in Laiga bubfalec. If dw flame he 
TEinoved, thfi ilr w^ cool, gradually coniract tla dJmeaaiaiu, Atul iha wAter 
win rush up min tha V««J tu fill the space iraeAlEd by the uir. The etponniou 
of fripEid hodtoi if ascertained by whAt if atlJed a pyrometar, for the corwtnictiun 
of which KT Hf nouin. The nKWt genririJ facts couDocted with expufiarn ore 
Aft foDcrwa:—Nwly aH wdidA. liquida, and gwo, mm BxpAlldBd by beat, and 
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oontractnl by eoEi.1; and d" thaic^ gaaca are tnait axpoiuihlE^^ nnd »]i(l 
IjqdLEi liiBst DiflETEat idiidi and liqUlda arE di^milh' clipiilldpd liy i1l& 
HLcnc! dEFm or beat, b(it slud vaj[KriiTi arc ^ualiy juid equably 
by equju pnriiofit uf htnu 3.' In tins iiafpie bodiv w bc-Ehar Kjfid nr liquid, thif 
evpanaEnn by a qimndl^^ af hsmi^ is j^ater aL hifbcr ihan a£ lower ism- 

pcraturea ; hut m ^gaaej aud TBpoOn, the ^tEpnusLoiiB htc cqilalr by tqnel addt- 
tloni arheat atiH LenipetBrurt!i. d. llic ejfpaniion of atinoenherlc ulr, gnea^ 
and Tapruua^ not in K^ntaet wllh the Kipidv froni wbJcb ihejliaTe hern gene¬ 
rated^ in cquiiJ ta Kme fnur hundred and eightieth part of tho buik th^ occupy at 
32“ of f^ahreubcit’"! tkemiDmetEr. The iuHoJule dilntadon in length of ieeerBl 
of the ffiott generally uicd suhatanee^ m th&wn ha thb following table-— 

] 


GIm tube 
FlatinR . 
Iron . . 


SlTrl « 
Gdd . 
Copper 


t 

ii« 

I 

im 

j 

■MB 

I 


an 


DroflB I 
SJlvej- 
Tin , 
Lead 
Zme * 


Glnai from 32* tn 2I2P ^ thr thermotneter 


Ditto 212 to 2^ 
Ditto S&2 to 572 


au 

i 

PN 

Ut 

1 

L 

iw 


i 

tia 


i«a 

1 

Hr 


ErjtaNiitm fif 
1 


Alcohol ...... 

ISitric nebl (ap. gr- 14) - 
Fixed olia ..... 

DU of hupeutlne . . . 

SelphiiiiE elber . ^ * 

Solpbuiic add (spugr« 1.85) 


t 

I 

V 

± 

Ll 

I 

± 

u 

I 

ir 


U^dt n 

MuLtiatloary(ap^. L.127) 
WftiiT latumtud With lalt. 
Water , ♦ i . . . . 

McrcilTy m ^ m t ^ t. 

Apparent expCiiHiDU of 
tUCTOuiy in glw , . . 


I 


« 


Que nf th^ most hnpoFtaist Appllcnliotii of the expnmibllity of Ihmidfl, u in 
the ennftmctim of the thermoinei^rp which eonilxta eflsontiiilly flf a d«cd tube 
cootaluing a llquiilj the Expansion nf which om be eonvenieritly obeerveA To 
conitrui-t a LhcnziomrlEri a gJoK tube nf xest imall bon! i» nwialiy tqJcenp and 
a bllTl^ doholer^ cylindrical or conicalp ix bhiwn kI one endi wLidi bulb and 
pan nf the tube tm: then Ailed with perfec^y pure tucreury^ The tube muiC 
then be heiTnetic«lly teflled by niDltiug ite tnp by mLiliH of a blow-pape fbtme, 
FrcvIolXi tn cloaiug the top, howcter, the meronry TKtUt be expov^d Eo henl lO 
BB to cumplctcily fill the tube; md while the tube le fuJI, the Baallog moat be 
cMbcteA When the metuury eooiip ibe nirfiOC wiH nihnde^ aiiiL n cocuum wfli 
be hfV in ibfl upper part ^ ihe tube. The ibermo meter ti Omu cocnptcbc 
cice^kt Ela graduitiign; lhi» k aecomplLahnd zu. ^dhiwt The hulh ip to be plunged 
into mow or in Lhat m jmi meltings and a meik jUade on the tube at Uie wiiit 
at which Ibti marpiry Etandi^ thk k called the uid in the tlscuno- 

tnctETm ccmmjiHi m UiU eoUEtlry^ called FahrEnheit'i (hum the in-rcbto^^a ZHUuel 
h k fcnHccd 32“, The tube UiUflt Halt be placed m boHing water, or iti a ieam ^ 
in meb a way that the whole nf die mctci^ may bc H[^ard to heoL When 
the mcrxttry hai timui «icl w auUiiinftiT, lutcthcr mart muat modB ■ thk 
decfttri the poinf of Water, and k tnarked 212«. The mptust between 

the boiling and &e®xhiw pduta nuiil nE*t bo divided Into ISO equad ptLrtM, and 
the gTidujku»i4 U In lllt CCXLt%Tadc ihennomelCF uied inFranct 

Ihfi Ihtezing |mint h tnarked 0“^ and I2 h hoaling podni. 1Q&*, tiio iutCrralj being 
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100 Equilj of dc^TEe*. Oue d^grtc *r Fahm -nTm il Ig thcrE- 
fora eqiial tQ ftiUT^tiyithi of tht pHfitiyrmle; and one^ of lUv Enlaligrade lo aillfr-^ 
rauribi, tx 2j^ Fokraohdl- Tbia h faul a Iritf and pniEr»! tkw. Tor furl bar 
infotliiAliodp iM TnajuiDMEmLa. 

It kaa be*ii alraady ibal Buidity li tbc -raatiJl d" htuL Ev^ij iclJd 

laiay be Hque&rdi and many of tbenip aa veil ai bqujdi^ uLoy Ik vapDrued at 
a certain davation of trniiNralun?: oad Lberc aaa Ew IJttJt dtmbt Unit cvkj 
knnwo liquid may he Bolidi&ed if wd poueaaed the memu flf su^rjettUy 
the Lcm|KntGUie^ Saioral of the hy Lbe imttcd ope-iaciou of 

cold and pnusure, bATc already Wn reduced to the Buid itole^ orvd nEarty evEry 
kmwn liquid bo froaciL The tompemtDre at irEiich a iaLid body oiflutoM the 
liquid Hole ii em^d itt fiUEin^ or uidtuig poinL If dio nulKULnoo be ordinarily 
ill Uid HquM lEatC:, tlda pomt wiW be tia frcCitUg, counretin^p OC cougealin^ poioL 
The ctmcpetirvg or congEilio^ tempErmtiirea of wltnia EnhstAncea will be froid 

ID Lbe foUowki^ tald« 

l>it- 

Sulphuric ether i , , , . 46 

Liquid ammonlu h h « ■ 4S 

Nitfic icld gr. 1.4^4) , 43JS 

I>iLta (tn, gt, 1^29) . tA 

Sulphuric odd {^\h gT, 1.8376) 1 

CcHUmou mlt A- water 75 . 4 

Ditto 32,2+ditto 77. S. L2 

Oil of turpeudue » ^ p i 14 

Stranig wlnci.20 

Blood p I p + ^ H. 4 « 25 

ComiQriQllJlalt4.1ih4-wAteri}Ji34 27.5 
MRk 30 

Water p , 33 

OUve oil ....... 3d 


Dvfr 

SnIplK- and phfiA^ equid PdlEa 40 
Sulphuiic acid (ip. gr+ 1 JS) . 46 
Ttdinw ^ 92 

Phospherua ...... 103 

Spermocpd . . . . . . 112 

TotuBEEum +■»... 1.16,4 
Yellow wu: ...... iqj 

White wax.153 

Sodiuiti ^ 194 

Sulphur p * t 4 . . .318 

Tin . i . . . p . * 443 

flknmth ^ . p , . 47S 

Lead 612 

Zinc . . 6841 


'file temperatutifr at which hodIcB lucii ia 6xcd, but the cougGaliTi^ point ii 
miidiiled hy ctrcwnitaiieei. Motiy liquida may be oKilcd Exmaidemhly helow 
their uinal freexhtg pomCip bf fore they asrumc the jeJM Hate. Thla ii Lhc cau 
with water, which may he cooled I0“p or circii 2iJ« heiew Iti coDgeolihg point 
withukit freezing ; hut if a smell apleulii of ice be dropped into It, or the water 
emiaed In ribratBp ii will imlontly Bclidlfy, TEkt aaiUc phenomena occur with 
nJino BoiutiiEu. A hat aotuiAtcd sDlulion of fuEpltate of wdn may be ceoird 
In 5,Q' imdcr a him of and it will mmoin liquid^ Aod hear to be moved 
about in the hand wilheut any change | hut if tlic taciel contoming it be pUc^ 
<m Q dbTnhug table, cryataTlimtion will instantly tahc pElCC, Oikt JrcnutrtHblB 
fact altcads ihe Cdditig of bodlCi bdow their ububI Ijeexirig pnent; vul, at ibc 
in.^bint fididi^cndcni eccura the temperature ef the rUce to the proper 

Ijiicxmg poiuL Tima, if a portion of Water be placed in on atroospbere « 21" 
the Uquld win cool and reni^ fluid at tMa t^mpcroturep till, by taucbJhg it 
with a piecE af ier, or causing it to t-ibralt, we mako ii E«ze„ whEu ii inatoutly 
rion to 32“i cr 11“ abeve the aunouading mcdiimt^ Tha cutiuUa (kei was fint 
eiplained hy Dr^ flloct^ and gaird rbE ha the tnewladge of the latent KebI nr 
caloric of fluidity of bodies. Dr- Block Hlspended two gl&n ^obea, of tlie Hine 
aiECt near each others the one filled with icq oi 3^^, the other with water at 
33^: m hnJf BO hour the rater Eied risen to 4&*t but it took tan houra and t 
half In liqnely iba Ie^Ep ofld heat the iraidtliig tcmpctatutE to 4t^. lu this 
exporimeni wa ob^n^e ihot. 7^ of iteiii entcru the globe tn L kotf-hoar, hut 
31 Italf-houn were recpicred to mEk the ice and nioe in temperature to 40». 
If from the product 7 X 21 =147^ we suhtroct 7^, whkh the wAter was abovu 
33"p we bare 1 49 ^ tbe mcOllUO of a quantity d| hrai tbnt haa enicred the Hlh- 
itance witbuut being Opprt^aMe by the tbErmometerp AuE>thEr ximpte Fxperi- 
raeut^ showing the aama multp Jl HLBiIb by mixing a poUbd of pulTerEzed ke 
At 33“, with a pound of water heated to 172*’ ; the Ice ia mitnntly melted, hut 
the temperaturE ii only 32?. Hertp then, 140* of beat have dis^peared with- 
out raJ^^ng the temperature. Fmin [hli -cucuntitance^ the quauttity nf heat lliat 
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ilvTAja wbcn a ttstuuici a Bnid s^Ib, ia called iaif^ hent^ or 

ealnric fif dlliEllt:^, TVie U^nt oT di^rfCAl iLibdiHliDea vuiai, jj may In; 

K«a in thfi iblliJwing taile by Dr^ Irncc i — 


Sulphur « 1 , 

, . 143.88 

1 Zfnc ...» 


Spertaoucli . . i. 


Tin .... 


Lead .... 


I Bimuilh . T 


Beet' wax « , , 





The ^qantiiy of heal ihat diuppeatfl in the liq^ffAcdon of ex^^ni the 

origin of Ihat cold irhzch Blwayi accom[»liiet HolLLtioo^ and eiiabJjei oi to app^j 
the pnwe^a of artidEidI coaling hy what are temaed fieeitog miitara- 
and laJtf when rapidly mixed, didoWo and produce a rediiedan of lenmentnre 
equal In 38». The more ri^d the LtqjUerbcuan itc giraier the cold; Eencej if 
the mow and adt be pSaCEd In a pan nrer the fire, and a glitti tube toniA[aEng 
wbIet he tmmer«d in % the water in O few Benmda will be finmd frazEp., The 
lolution of all cr^ntallized eatli is attended with a denr»«OII of tefnlJcnlUrr, 
which in gcoi^ IpcfeaBca with the eduhiUly of the i the like aceun with 
cErtoin metnii. If a inlid amiiiWaiii of biamuth be mingled with a lolid amalgam 
of le*4i they become fluids and thcmmaicUir dtikA A Taridy of expcrimcQLa 
Imee been made on the ff E^nfio dfEcta of diffiireat mLEtnce% ume of whkih 
m ftated in the foligwing tahlev abridged frmn Mr. ^Valker'a ErpmuumJA m 
I^t^oryie .VufBTCi; 


I. Fr^oriji^ Mixlura wilAovi Jee, 


ITiitwnf, 

j 

PutL 

’ 1 

TkcrlMhiiEl^ dnkj. 1 -irf 01^4 

prMjfKul 

Muriate of anunonia , . 

Nitrate of pulauh . . . 

Water . . » ^ ^ ^ ^ 

5 

5 

16 

From BO^ to 10*. 

40 

' SnlpEiate uf aoda . ■ . 

p-iluied nitric ectii . .. 

1 ’3 

2 

FlOm 50 to 3. 

53 

Nitrate of ammonia * i. > 
Waicr. 

11 

1 From SO tn 4. 

4d 

Sulphate nf lodn, - _ , 

Diluted anlphnric arid . . 

^ j Fmm 50 to a. 

47 

2, Mi£iara wiih itor 

Spuw or pomaded ke . , 
Muriate of Boda .... 

3 

1 

From my tempenituin tn 


Snow ....... 

Ddnted mEric acid . . , 

7 

i 

From 32 In 30. 

32 

22 

Suaw. 

Mmriate of lime ^ 

-1 

5 

From 32 In 40. 

Snow ....... 

Muriate of ViTOB . , - ^ 

3 * 

i i 

Pnmi 15 to 63. 

53 

^llow 

DDoted solphttric acid , , 

n 

to 

From $B to aj. 

23 


Similar phenomena to ibote that take place m Liqti?lacciaii, oceuf tti Tapor- 
idng any bifuid^ If a freiiel of water ba pUcednvf^ the % aound ia pi^- 
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dldAHl lilt FupMTwijiim And cond^ia±ion af Uw particle* la 

coatict witli tJip bolifim of IHc T^esd. Am tin? liquid mcTEsaes in liBAt, iW 
HnUul btadniefl tmidf? eOI it termisAlCI iu tkilHlIOH. At tiui patnt tlie tmn- 
pentnre cwet lo ri^ mid rvmiiiu AtatiDQiiiy !£□ the vhol« of the liquid ii 
eTupanlwL Tn aKertain the quAAllfV tjf heAt coUsiUniid in tapairriKTlg A 
^TO£i quantity of imtcrf Black Kt a tm cop fhll of WAter at 50* an b rsd 
not bon pUte; in 4 mlautn it the h^n^ pcint, and b 30 miuuLee 

more it was aU boiled oK. From 5Q- to 212* ntt U wliirh wbi gained 

In 4 minute»s but It took J&ro LUncB oa lou^ to ba cnuTcrted bio Ttpotir^ hmin 
1G3 X 5=Sia* ii the qmndiy of hf#t that diuppenn^ or ii rtudDred L^nt tn 
tba EODTCTuan of wntor into lUrani. By Hubu^eot expefimenti, tbo btoEit 
h«nE of rteiun m fmjud to bo 067*| or IpCW* Tiio point at which licniidi emit 
T^ur nf cquid tendon with iba mmoapb™, which h their true boUlng pointy 
dmcn In ilinemnt liquidffi as msy be jwon in die fcDoving bfale; — 

BnUlnf piliill. 

J^iherT (ipeci griT. 0,7565. it 48") , » . ^ ^ , JOO 

Alcobtil gniT. 0^013} 173 Jp 

Nitric Bcid (apecv gm¥. l AOO) » « « ^ 2t0 

Witer 313 

SaiiiTwCcd idutton of hi iilt , 334 

Ihlariatic acid (spec^ gmc. 1.004) * ^ ^ 233 

Ditto fepcc. 1,16) - . H » , . » . , 220 

OR of tuTpentiiio.316 

Suiphuric acid (ipec. grwT+1 ^ , , , , ^ , 340 

Ditto itptc, gmy. 1,B48J ......... 000 

PbOTphanu . + 554 

Sulphur .. ^ , 570 

Linseed oil ... . 640 

Mercuiy - 656 

The boiling point of the same liquid ¥inet with the atooipheric prfMSUiep aad 
olao with trio rcucl the liquid is bailed dl m liiTer^ tin filing point 

WE|A found to he 211.775“. in Eonnnpc. eartheawarep 2L3-3% it the mem prefiBUTo 
of ihe atmoaphert If the wholn of the prEBsure be reiqpwed. liquan will boll 
und aasume the Tioparpill lUtC At 124** belaw their oidmuy boiline poltlU. 
Thui ^raler will boil in ¥wme At 8S*, matcEid of 212* f and aEcaholf b± 40". On 
thil piiuc^lH l>r, WoUoalofi conitructed hit thetmoUietric barometer, for me*- 
^rir^ lief^ti. He foEmd that a dfffennw of 1" in the bdlhng point of water 
ii QCcaiitFQfd by a dldcrence of preamre equal ta 0AB9 of on inch on the 
baioEnctETH If water bp healed In a doie veiidv or under extruordmar^ 
mre, tte tcmpcrBtnic may cnnaiiiFrably exceed 2J3*; and SA the 110110 ] wdl bo 
aJwayi of the same tempeiatme aa the linnldt and wiD hate ila dutief^ 
ituti^ied by lieit, the rapour ptoducvd will cuitiidcnbly exceed the acmcK 
sphere in elaiticityf ^vin^ rise to wliat ii called kiah j^r^Hvrr Heimr At the 
frccimg point of waLec. 3ie Tipour that ruef wfli oare luSeLent elasticity to 
balance two^tentbi of an Inch ofmetcinj in the bmometer^ At 213” it eq^iala 
the aEmnepheric pmiRire (about 30 incW»)^ fli elM^ily at popie othEf tem- 
pentures 11 atoied lu the tbllowing table ■ — 


TcMiiicrinje^ 

PrwonFC, 

40 . , * . . 


60 . , , , , 

. , , LOl 

100 . . , . * 

. . . 1J6 

135. 


170 ..... 


205 , . . F . 

. . , 25.00 

212. 


248 . 

. - . 60.00 :=2 djiuUx 

373 . 

. * . OO.M =5 ditla. 
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IfOOQr. This maj be umitiiiiieil by CTaporBiing fi gif cad wi%bt waten 
uondinahigit mEn abiffwzi weJebt 

□f cald WfllBTr This may br Hbu- -^ 

brftt«d by U] apporBiiu 
ihe aiiEiBaitd cut, A gii'CD veight 
of iriitEr may }x erapotatad irum 
the vfliaL a, Uia Fapoiirfif ttkid] 
will Doofi nioDg ilia pipe ^ and bfr 
Conaciued m the vater in It 
will be ftnmd that the eUam will 
raiae lilt tctnpcraUiTB of the 
water in & lix elt Kfttt Umca 
more iban aXi eq^nal weight of 
laiilJtag wmter wamd dOh ny tz.* 
wrimenting In Jiit manner. Dr. 
iJrt hu aBcartained the laLrnt 
heat uf aereral f apouT*, Aa lq the annexed uhlfi 

Limi boL 

yaponr of water At Ttl bojltng paints , , . lauo 
rt olcohol [™c, gnv. 82J) * , . . 4^7 

ti elhi^i-Ibniling pomt ]12} - * ^ 313.9 

„ p€trDlniiit 1B3I,9 

T, aa ef n^ntmfl 

nibic Ada (vpcc^gTAr.l.^SiJ , . 55 fl 
it n^uld enmiAnin [Rpcf. paT, 0 . 978 }. M&M 

IP Tm^gAr(ip«.graY. 1 , 007 ) » , , M 3 

From the ahore table it will be i™ that diderimt hodiirt nipiire different 
unanlitin of heat la enable them to aiAUmo the vapdfoUi ataLBr An AcolegDcii 
M ia, that didbmit bodieft rt^uire Tcry diffrmit qnaildtiin of heat to devAte 
thnr teniperatuTBi a given number of drgmea. If a poimd of water at da> bn 
miz^ with a P^«nd of cal at 00-^ the reaiildng temperAtuiTD wffl be 7fl^ tmtead 
«if the mean 7&m- And timTeTBely^ If a ptwud of water at 90* mbE&d with 
a pwmd of oH at tKT, the te-mprraimw of the- taiitore will bo 80« In thn drel 
extarimut we a« that the oil last 20*, while thij water ralj B^qtiirfd 10*: end 
in the leccmd the aU pined 2tlr, while sLo water l»t odIt KT- Hence the 
heat flf water li double that of oil) ot the atne qttanthj of heat that 
will ralae the Cctnpeniiiire nf oD 20*^ will ody raiie Owil of water I0“, The 
Kamo (act mr he ahown hr plidnn mircnTy, oil, and wetor, in an or«i| iha 
mercufy imII be firsi healed, neit the ofl* and batly, the water. An impoFhmt 
^ doctirmt! rf epedie beat h a^rdod by aimmnhorjh 
™ ^ “Jr diminiihea mnre ilowly than iU Fpeeific graiity. 

When aoT to a Ijuadmple volume, lti apod£c hoH la O .-VdO; and 

when expand^ to eight tiroH iho Vobime, ltd ipedfe? hrit !■ The d^- 

MUea 1,1, ^ t correspond nearly to tliO apedhc hinOs 5, i, 3, 3; Bcn« mB.Y 
be rx^ed the intimHe ooild that prrroila at the topa of high manntiuiu, and 
al» the W developed in the compreBann of gaoM, A cohrareiilon 

eqiid to faur-Mtais ^iBcient in Ignite tindef i and if a ayrhige of Iw bn 
ueed, 1 vlwid fluKof i^bt is seen to aeaiiopany the coippreaiijoni 

\Ve hnrc now illodiia ia W04t of llu jjkraoincn* of faval that moy btr n*cfiil 
Jn cbtiMKBl inve>U£4tioni, t^orot tliuw whidi nlntw (n die ounO^n 
radiatliriL, which we ahaH briefly lUuatrate. 

1 *! li** if * ^iron. aa , poJt^r, be pUeed b lt» fire, dio 

iraet «g| Id tune be ooduiiaiiicwtei] te iia tvmate eed^ II ii ilio d m«tter rf 
rommw ofapervutlMl, dial 4 ho« mdie of »gn, m m Vtidcl of Lot limiid mj. 
pe^e< id d roi^ wiDj^odly bemme oodter mta it etbun* die lempetmtuni 
nT Um nuTOundidg medtutd. ff w« tuptioM • tnau af bod, beutd n Aok. to 
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be pliced on A metallic pcflor ar mpport, in a itiU room, TC slull find that It 

willicHa ib in thr« dMtltt Wftifit, I- If th^ metnllac rupptHl be feK It 

will be feunil to be bat, 0134 we may ronfDqmcalJy ioJur tkftt « partinn of tlie 
lifot W been ccinduptci away by iU aienit^. 2. 'Jf ihe band be held ^ 
hoi body, cfliuiderilbty abora itf a curnrot of hot oir wili be pclWLved^ wlucb 
mtiil crnirey ojiotber portkn et ealarifl fram E>t« hot body, 3. If the tumd be 
hsJd at aame 4 iiEmdc« i^om thm side af the bodvp a dudnet Hnution df heat w41 
be Gxprrfenced i aftd aa ihia w?eurt when the liut lo indoud in a yinacl 
exbauitad E]f ha airp it it manUhady a didbreat mode cdeliii^ fram iho dthar 
two ; in fact, a yafiely of cxperimetiCa irendef it evident diet "the heat k imi- 
jeeted from iho Hal Tight lineo an every oida. In the dial of tbe*e 

DUMka of ihe heal k coiiducUd l^owly a1oR£ (he Iraq bar, whieh ia 

dDnaminoted a cdndiiEtnr; aJid ll^e prwe* k uiiled the cimditefiffH u/ 

7n ihc ■ectmfh ihe bent unitea with the portietc* nf ahj and r^ndera them ipeei- 
fiDoliy lightaTj in eon^uen^a nd which th-iiy asen^d, and nnother BtddLLni of 
enoler paEliclei d^ipand and occupy theiT plice: thew in their tlim_ become 
expoiidod and ruei and thin a cnoatzml aecenditig ourrent U momtained. 
Ctu^c, thereforEp IA condticted fram hudiCg In two wajl j it either imparta heat 
to ihe adjacent partial^ which impart it to the nesrt, and ma EKip wi^yut chunEe 
of placcj or it imilaa with the a^flAent poiticTea ^ the ffOmrtllldJng pi«llmn, 
ofttfhiconTeyed upwurdj by the mmaaBdlerfty which it ocwieiiia. Ibn tltird 
method of BOdiing in which the cnJotiE k pit^^ected frmn the body in Tight 
llnei, fa cnJtcd the radiotiem cf caloncv Tha ca enmnn i cation df heat by con' 
iect fa manifeet iu idhU and liqnidB, In the latter it fa cldclfy propa^ 

gated by the aJMenl of heated parucln. If different aolidi be tak«5t and Imre 
mm etm capt^ to a high leiopa^iire, dDd of tlwim wHl bee™ii hcalcd in a 
ihorter tima than anoLher. Ihui, tf a piece of copper oV iron wire, 3 or 4 
mehCi be held in the hand by one cad, irhflo a ipifit lamp fa apjilied tn 
the othflTg it wfll'ioon became hi hot aa to be mfnTeraMe j whItB a glaaa tube, ill 
similar eircumpfanccB, may b* held wlLhln an incb of die flame wiUi little 
iacotirmienca. The difference m the bkCility with which bcBl fa tranamilted 
ihrtmgb bodka, will appear fram the foQcvitig Labfa' — 


Cop^aiElliif ptnumw. 

Gold . . . , - Itll* 

PlA riTI [Tilt , ^ ^ Ofl 

Silver . , , « . 9? 

Capper, * . . - B9 

Iron 

Zim , - - * ^ . 3S 


CiibiIdciimc power. 


Tin « « . 

... 30 

Lead. » p 

, - , IS 

Marble . . 

. , . 2.ii 

Poreeloio . 

. * . L25 

BKck earth 

■■ » I 


From thfa ubie it appeora that the metafa arc the hwt CDniliietnra of haai* 
thERjch even among tJsem thEra are iUlMuE difeeiiclifc Tbe dlffEtcnt kinda 
of wood JiBve very littir cQndncdng power, and h&ncfl art well ndapted far 
hondlei tn veuefa that anr expotwJ to beoL Bodlen of a poKrtia or fpongy 
lietuie, cepedally fibnom sohatancOT, Ai wnMal, lillc, frathcr^^ 6f, Hk- ue the wont 
cnndturton of heal; oad from thfa cirtiimstance derive ihcir valtiE sA iTtklct of 
clathing. U K boWcVtTj probable that the warmth of tlve» fubitmcei fa 
atttihii4.ble rather to the impedimenta they offer to ihe motian nf ihc air ihao 
ffwni any inhfiPEEit hsaknitaiiuDg power. Gonhaed air fa a b^ Mductor of 
heat ■ and if a oiieiatilv of it he eniJiMcd omung the iEnlcntleet of ihe far^ 
wool! fro- II will Famfah'iin dTectilid barrier to the emW of caloriC- On thfa 
ftjxaont doubla wmdowp and doon art romid effictnafm tnaintaming an v^uab^ 
tompmhue hi nUI ipartmcElla. The conihictEiie: power of liqinda by contact fa 
mo exceedingly araalU that for a Inng time It waj diHihted wbethiT they conducted 
at flU Acemte experilOEnla made in THkIi of ire, bare,! however, ciLablfahod 
the fact that Jiqutdi So cHdduet heat downwardi, ttf by cnanEaet of thetr paitidca. 
If it be dEdrable to heat a Ui|^mdt it fa well known that the heal ihcald be 
applied al the bottotn of the vaael^ by which mBaca the Itrsmm of pordcks 
ncLeat tbE Dte iwcDiaei lighter, and osoendi, being fiirtcd np by the descent of 
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bwi-lET part*. Ty* ptow® cObtiDiiM uuta Ui* whole 

motiotf uf the tMrh‘5^*^ r ^ ^omitMeo tlul Irlidi to impede the 

L «nip^,*nfl othn thiok llitoka, nttiii, their heat 

Le c(^ dilute Immil. become Ctedrd el the flufaee, 

whole at^n.'^ b«am* CDoled and *llil, and; tbiu the pnxe® £0« an t£D the 

tone known rt.^t'*?™*' “ tJi* iumiiiidmg medlttm. It ha* heea 

nr^tn fl Ihrt the turn my* proceed in ripht Jinee, nod that thtyare capahle 
. . “€ ^||*^'*ed and rel^ted^hy mirron end kniai w M to pniduK Mi iuteciK 

■ - Die manner, If an inm hail he healed a little heltfW ledneei, it will 

*“'*'■*^* 1'=" that are eapaUe of being «fl*etedand le- 

i™ted in a iimllar way. [f two oonMee and p<iluh«d mctailJe ntlrrote 
r.. Opposite to each other, and at abant eight ot ten feet diitawL 

10* In the artneaed enuring,) and the hot inq baU he rJaced m the 
I” ™., “ *• “» of tb® other we place apJeee of pliainlifi>nu 

*, retting an n limp of charcoal, or any bad cmdiictar, in a few aeeondt the 



pl^hiinD will infiarnc. Now to produce thji efleel, it ie manilcat that laye 
or Ileal mmt hare elnamited from the iron hd^ and fotliiig on the neater 
re^ed to ihe leeend nurror, by wbi^ the* hare been 
^«oh^-dja the ph^honL lu tbie eiperinunl we ohiervc two impoTteot 
ond nj^iwn of heaL Rochatioa may be eofleiL^lr 
m^fied MM to be Onrty dettrayed hy en elteralioii of the nitface td the 
Of the hot h^, Sir John Lcahe Died a tin euhie 
^nutcr^d with hot Wntert and M a luge body woutd atop tho 

MI.'ThW d^ ^ ^ '**■ he plm^ ooE eTlito 

-^kt **^«n«eF. w be« rapowented. l^viom to ptacinw 

^^htc ranuter o hefofe thn minor 4, ite four Tertiral «idei we« eoated^^ 
diSereat euhatencei—one with lamp-blaek, anelhcr with China ink, a third with 



iS?***^-**’^* !*•* fteied, presenlliig a ludacc of nall.1, i ,• 

raw^tef E untnedialclT inHifatfd iji inci^K of l^miKrnijirr* ^ ™ lh«- 

t* •!» .MHhoe pc^Mited, the lempddacfc mirfhce lE^retoed t^«{nT?{hf 
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)00^^ ths Cliiiut ink die kbigtaBa oud the tin Bj a 
Taxietr af* KiitilJjtT eKffetliiieiitv I'rornfiur Lnlu u-btami^il duo n^raJti in lIh fok 
kwin^ table: — 

pawkk. KsiiLLlLjij |lifiPEr, 


Lamp bliick T » . too 

Watrr ihj eidiiuite) . lOO 
Wririn^ paper , . ■ 08 

RcaLii, , , X , . !/tf 

Seating wile . . . 

Crown i » * 90 

Cbina mb . . . iP 

Ire.85 


{singlfiaq , , ^ . 

m 

Plumbngis .... 

75 

TamuhEd lead « . 

45 

\fi*rcury , . . , 

irO 

Clean load . ^ ^ 

l*J 

Iron j^lhkcd . . . 

15 

Tin plaJfl x , ^ . 

12 

Goblp ecppcT , 

12 


Tke niiLure the ^uljdt4£ice b rnH tl^ enl]^ dTrcuni»taiicu [liai influencei 

ra^Uation^ In genera^ the naore BmDoEh and polUbed Hie swrfwiep the mare 
fEsfale En ita Tadiatini? tt. li' thii liirface be raygbened Tilh a fir vtlin^ 
wlaer ilA radtotinn u mmawL It a]«a nppean that due mdiHiinn occeets not 
eiilj from the rrapexficial partielei^ but alio from (hwe immfiiUately bcncaib 
tbgnL With one cootiiig of jcllj it was found thqi the Twiiation wjw ; 
wMIh a film of Lhe B&tnv iubltancef four Lmea tliickerr produrcd a dopFBB^n 
gI Wht:n iht tbiiikneu of the coating aruriuQl^d to one-tlioujannLb part 
ot an itichp the radiaUen heoima diminished- U tho ume radiating turfoee 
be presented la diflerent nurrorip we itmll diseorer the ildfereoees in the 

roHEErtLro powen. By vorioiu e]t|hmiiiCDt« of thb lcJn4 the rtfieodva powrn 
uf leveral iubvtances were found to b« nr follawi [ — 


RiflKifn pawttr 


BrasH 

, . . . It>0 

iSilver . 

. . . . oo 

Tinhid , 

.... 85 

Blaek titt 

. * , . 00 

Steel 

- ... TO 

Lead 

. . . . eo 


R«4l4^|i« piw#r. 

Tin foil loflmed with 
nifTcurr . ^ . 10 

Gks.10 

Ditto toatcd with wue 
frT nil , * » - H ii 


ir W€ ODinpare tboiO tables^ we abiiU £ad ^nerally that tho best radlainra axe 
the wont refieoton, and fiW It may euuly be infemd^ that thoie bodlm 

that radkti! matt GalQrur« when heated abere the temperature oi the fatTGiDid- 
Ing medium, will aUo abaarb mnat rapidly wbpu eip«ed to a tempenUnre injie- 
nor to their own. In the experiment nilh the L^p-hlaek onmce expand ta 
the niirEnTj the therniDmcter indicated a tcmpamtur? of lOO*' - if, hnWercr,, iho 
dosa holL nf the tbertdotarSxr be covered wiih tki l^il, ihe Indication wili be re¬ 
duced to 30"i lu the lAioE manner^ if the hr^ht eede of tho conislpr be prE~ 
lented^ the tempEraiuru will t» 12** but with the bulb C 0 im< anlj 2^^ FlWl 
tbeae expcEimentli^' u well oa &om reaionmgt ft b cridi.'fit Uiat tho abtoiptivu 
power b to the radiatJnir. Connected with thii part of the mbject ia the 

cdect of jcreena ^lien m thiii drat board was placed between the caniitcr 
and the focal boiJp the ihffinomecric eflect was diminlaheih ami thia dlmrnudou 
woj propordonal to the thickiicD of the aCrerh, A pane of elou Interposed 
reduced tha effeet of radiation from lOEt* to 30i*, The rediurtrsfi wm preatest 
when the Bcrecn wai moat dktont from tiiB ranirtgr; the thinartt leaf 

Stopped the whole of the heatj in goneralp thnac bwHoi tnlcfcopt heai nmst 
which are the wodfit radiaton. From lome mofc irccut rkpezhnEntx 
of 1^1. dr k RjKhei it ii ktuid that caloric ac^uirea a more penctmtiug powtx 
£3 It procaeda a iwiTce of h^her teniperatureH A curiooa experiment wm 
mode by tho Tlutendne AcfidehiildaEis, in whkhr tcLitead of the hot caniilorr 
a mus of inoir was placed before the uiiimr ] iu tbb eaoc the ther- 

rnometAr indicated a rapid depretiion of tempemlure, and it vaa at hrit 
jnlciffed that rayi of cold emanated from tbe snow and aclad on tha th& 
mometer j fhii luppoiEtinn hnwexer, uanrcnsoiy^ far it miy eoiiiy be ebinm 
that all bodka nudimo heat eonsLantly, Eren a moai of ice or aonw mav have rta 
tirdi|«ritnre IlighoT than the luirimiLdin^ nixp and IffilJj thereforiPp product xtgni 
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of hcnt in ihe iheniiameter* lu the esperiuwnt Jiut eited, iho enoir »iuUiil« 
djcrrie towari* tho mirror, and ihe thcfiaooirtrr, at tbi! lame time, 
towvdii it. wWoh il reflected townrd* the mow. ir the mow wm ttot placed 
in frant of the mim.r, (He ihcrmometor *«Jd reemte as much e^onc m rt 
emiu, aad hence ite temperature mmU «mam caftalant; but a* tie 
otnre of ibe mow M lower itiMt that of the thennotteter, Uio JaUer roceli'eo iHO 
(him it impoits, and iti tnwperoturc folU. , . ^ _ 

HariiuE stated the moat unporlant j^cral facta ^nected 
mmt i^r the roailcr to other artidm In the work for mart 
rnotim, under the words EaCAUeJOtc. TanawoMiLtam PmoiCBTe a , C ousos Tlotc. 
4c. and urtKecd to mether impartniil agent lu chemi^ 

If a tube, or a slick of sfrulmg-wui. be hnskly mbhed with a dry Bila 
handkerd^r, and then pn-senUd towanli emaU piecBi of paper, 
geld kaf, it win fi»t aarset md then f e]?ei th*^ Or if a 
io one t-“"J EUd a stick of senling-WBi in the other, md csch be rub^ Ihcl 
if the glass rod ha brought near apiiwe rf pW leaf *1“ 

Ll Ltraid, and afterwUs 5. Whik (3ie go d kaf i. milled fay t^ 
hi pa if tlie f»«1W waibe hiou^t near, the leaf will be and 

thus it win he seen that hfldiisa electiifi^ be giasa will be by Ae WiW, 

mdrfcTwM Bodies that me electrified £y “«• 

ritrcouilr electrified j and bodies suhniitled to excited wax arc Eillea Dcgati ely, 
:S,^r,‘E:trified. If rithcr of the tubes ^ 

ha trrcscnwd to if, 0 crackling Mine will be heanl, and in^ths tok, apmks of 
liir^t win be lean {ssuiug from the tuba; these am termed qnirkf. _ 

further end of the excited tuhe a hrast hall be attached hy a wtie, 

U aU of the tube ilacifj hut if Stba ocnn«t^ by 

iSm. cfXSe elMWc%ilt«m trill *** 

hodjEs have been diridad into eonduetots and noucoudrtctora ^n h^ 

fVinilnelL £IT tMirmlt the at elwfartCI^ niorp rcrldily UmiM 

rnmm iJm bwl TtiB h}\awmg table c-mtsmi a 

Ikt of MndnctiDgmabfltirnc^i in ihEtnrdw of ibeir caniimlni- 


Sil¥cr. 

Golda 

IniEl. 

Tin. 

loeojiL 

ZinCf 

FbilJDnin. 

CborraiaL 

Flainbo^ 

SLra&g acida 
Soot, and baap block, 
Mei^co^ 
bfctkUic nxidet^ 


Dilijta Kbdr 
Salmc loliiiaoiaB, 

Anim^ Huid- 
Waier, 

tee f^TtH trvfiw above 0^- 
LiTing 

Living atiTiuabk 
Flame. 

Smoke, 

Vopffiir. 

Soltb 

itorefiad mi- 
Diy eartbL 
Muaive mincrali. 


Tbo Ctoocondoctori of IniyliiJton 

abcll Iki 
Amber, 

Rfliinfw 

Sedphttr. 

Wat 

Aipboltuin- 

Glaaiy and ^ Titdried bodies. 
Raw nJk. 

Bteaiebed lillt, 
iillc- 

Wool, baltj^ and feaihew. 

Dry ga&n. 


bailowi:— 

Dry lealber, 

Dty woody Sbr^ 

Forfdaili, 

Marble- 

Mauve e^hj miafErala 
' CampbflVr 
CaoatebnEifs • 

Dxy elndk and Ltma. 

FhoapboimL 

Ice ^law Fabfn) 

I OHh ; the dimsnt are tba befL 
\ Dry meialifo ouMca. 




GllEMlSTltY. 




rb-e wisrst buuUtuTt Teij little ftlilll tfcn canJuctOf^ lo tliat 

wHoIb Iht, from cupper lo iilwlfllCp might be corwiderrd A» ifPie Beri«p in which 
dH^r^t dffgfcei of pesiitanEe ate oppiMod to tbe of cleckjc poW^r. 

The belt CMxductora art ^Icd iwflc^eUrtCf, ami lh« be^ ini^tois 

efetirii^, on tht enppndtiDn that irtily Ehe latter W*re capaMc cf produ^Bg 
electrfcity by firctlon, Tbij appeon Lo be errflTteoiti, oa even me^ir^ boajM 
muy be excit^ if they irt held by a nanooniltlctflr to pMTcnt tllB dec^cliy 
being cnmed away 11 KKJq be mvdaeed^ A BJnilir milU^e WOJ oridnally 
raaJe wiEh reipeCl lo the ptndaetioni of TitreoUa or r«m™ GlectncitJ^. It wal 
tljQu^t thu the name Wy alwayi prtdneed the flame kind of elHcbddty J hnt 
It U now known lltHl cMa d^^tull oa ihe natUfe of the nihW. In pH caiCl 
wbErt two l»aie? art! nibbed togethBr, if Oie one bcMTOe BleeUrifii^ 

tbc otlicr will bo rtainoiuly elnrtriheii In (bo foUaTing table the JevEraJ BUb- 
gtflncea acquire ritreoufl cfectricl^ wlieli rubbed with. Utooe which folle-w ihenap 
anil rnimia when rubbed with thurt tllflt precede them I — 


The skin of a irflL 
Poliihed glmir 
Woollen BtH^ or wotabed, 
Fculhera^ 
l>ry wood. 


Paper* 

Silt 


Lac. 

H&Ughened glui. 





TTie early experimontora laacd only the giflaa tube foe the excitniwi of elec- 
iricity ^ tHit the Icbmir and inmfejency of tJlii pfOMfli ooen IITB riaa to l 
marline fur tlie aotne purpose. 

There are two kindg n£ etec- 
trical madlinea BOW hi use^ 
which ara called the piai* «4- 
chm, and the wcAfflc. 

TTm* cylinder machltia ia flhdwn 
in anJlL-sed fignro, in which 
0 ia a cylindET of mmioted 
in a framBp Eo ai to be tuftied no 
lU Awifl by means of the baudlo 
At B it 1 ciiihiaa ituffed with 
wool OThoTBe-hair, imd covered 
with an anrnlgnJn of tliM jiaria 
of mercuiyt iwu of dnct and 
Hie of tiUp mrltod togethfirr 
Attached to tha cn»hion ta a 
piece of Etlk c^ which rtftchea 
urer the liylinder ai far m tbe 
pximB emductirr ft- The Jidm* 

ftttwl by ihe ftictiem of Ch* eylioder agudnil ^ 

tli^nilAie*. Tb« nisbtwi fa irtnurtcd u» a ffa* 
letr for tho puipow mf procmriiig wniml^ 

trifityf kittt Itheti only Titwo«fa el«cincrtjf a 

miaind, « or ?•«« «f T*” 

^dl*d to tlie cuahEon. Tlte^ctl'l* of tW 
niato fa prt«iB«lf, to tlm ; b« < 

Latoiiil of « «yliftil«» • *■ 

inouQtoil, BO M to turn oa ^ *11* Jminne 

tlifVUffb BU centre, wbiSc tie mbbcn arc applied 
neazitf emrurnfaeto*. Wlien • greater <i««- 
titv of cJccIricity fa rt<iu^d than can b*^ 
nfabed hr from the prtine citoilattor, 

^TBpicLratnifauMd, which, (Wiichainoy been 

3£c«vW oi fa f t^prefciito 
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a gka Tw vMti mtbin Mii wiihoui with Iiq fm], «(csnt ufif tliE top; i ii a 
onw ball cntmectofi riili ti# rjitorior ecwtiag faj jumiu of a bmi whE. When 
Hit kaob i W brmigbt ptir the prime ctnauctor dF Ihe elKtriml TiiRihintL twbi 
'• dmrgfHi. A aKliwdeifi tod c, fjTBiiILd: 

with a glfttt ba^t J, is ji,*D applied, eo tbal one ball tbs OUttr toaliiia 

and the Dth^ the bnm biH 4; [be whole of tht eleetricitv then pHasae 6«tn the 
iMide to lEie DuttiilB of tht Jar. wlilcli U liitn ield to be liwiwacd. If, mitoiid 
**, , ® ^etbargiojf a Jiotson appli^ hii bopds to iba outer end inner eideu 
of lilt JBI, toe clKEnoilf paain thnsugii bim, md be nsselm an rkrlric tlock 
If the eltttneii^ bo aijcotnidatod in d large jar,, fir if EETeral jnr» art MDIlctled, 
at ID toe Mtumpiuiytng Artch, they form an electric bhtlery, and lU the eflecti 





uruk, ether, gimpewdi-r, Ac. jt iiiflainEa tJiein; u will 


7. * iMiueri end if in eutHdcnl quuntUr, *111 

de.^y lift in au «!, tjbbit, dog, Ac. Vriction ii not ilie iinly tnunm of nrw 
Hutinp dnetnt todfcatiaiiE, but il in the nipit oneraetiej and when We ha™ 
^lon to Ibt preat&ti, of doctrkity excited by otbei »r«ii, it ia p«t*,aiT 
to uie a debcate elWtroraeter, Out of tbeee, tiled Heimct ,1 elrelmmet^ 

‘r"^ M sictnb, EODEiala of two emnll lUpe ' 

rf j^d leitf eu^ded by a bran wire within a gbue cjL'ndfr. 

In ™ itLi|r™TEd ftjfnj of tht iniifnrnvtit thn wini which enmta. 
tlm liMinci a a lidncfl a of ajlh whhin n gi vm. Tube 

P in W]tf Mp of the clcctn^e^tf r. By thu ituhnnitTit we njr 
frtirerFa tlm tT«rtmily a In the ftaJun of 

lOllimnsable bwliMa in ^npntTiLion, in the diirn^n^nitnt of 
gMi, by the mdAm diimptiqn of a palid body, by ebitige of 
ImpefAtllhCp by enntatt of dkiittitlir bodim TLa latter ha* 
bra rauiidercd hy Yolto and oibeiw u the ori^n of Tnltaio 
eiMCJijL'ity, while itfQSre of onr first rbein|d(i runner f^hiMnLoal 
actinn Xu be ths pfinwny foaree af Viiltaic eDc>i|cj. VoJtfiJc ^Icc- 
tricily U uiually pmnired by an amogtromt of cotiTwr and 
1^ plitn, cdled A ifnltnlc hattej-y, TIieto are m^nt fi™s of 
lh»*|ip*mtikSp Inrtthebflttet^ ErrCmikBbank t*,on itie whnlPp iJsc inofrc«nnyi- nt 
Thit conniti of a n.unthfrr 


of fine and i 


er 


I coppei 
■nldrJrrd Eogethcr al their 
edgUf and ccmrtiled bito 
gWTEB m the Eid« of 4 
nmlioganv tnugh. Yu 
tnv|mrv fhe hAitery for ae- 

tion, A liquid win uml ing - qf 

4b™i two pillfti or Klt- 
liburlc acid, (idp of nitric 
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uiil, anil 1 (M3 cf wflJtfTp i.houM be peur«d Into die eeUi tOi are nearly fiiil ; a 
wire muAt tlwii be inierusi at eocfi taiicbiBf the oulCT Tbe wire con- 

□eciU'd widi the xmc ptole Wtl L giro off poiitire elDctiicil^% mud the wire atLoched 
le the copper pliHe-r negfliiTe electricity. Tlir g^lramo or hatuny a a 

highly impoTtoni agent in chEmicsl jEEearch^ bath from its onergetk decom¬ 
posing power, and from the intense heal whkh !t prodLieiTfl. [f the two wiru ore 
of platmum or and m miertHl into a glm of water, tijo water will be 
deeomputfed Into |Eh elemndta, oxygen and Itydri^n; the oxy'gen will appear At 
the pOiitirE wife, and the bjdjngen at the neganre U the endi of the Wirea (% 
intn two ee|iaraEn glotiea of watirr, and a !Bi]ger of each bond i» immemell In 
thimi, a dlght dectric mhovk wdl b« felt, the fntennty of which wHE inErrEoae with 
the nnmber of plates. If the number of ^Eca is very grEol;^ or rf of lam thmeil- 
■ianSt die pheDCmefia are beauJtirol and Etiikitig. The botkfy of ^ Aoyoi 
Inotltuhon^ ujed hj Sir H. Daey, in hla researehea* contained 3,000 pairs of 
platoi, containing a aurface of I3‘l,0€0 MparE inches. When piocea of {marcoal 
obont on inch Imig, and one^btb of on inch in diameter, were brought witlnn 
one-thiitieih of one’fortieiJi of on Inch of each others a bright bmtIc wm pro¬ 
duced, and mure dum half the tolutuf of the cSumoal be^me ignited to whitiniEia j 
and by drawing back ibe pomla O tittle from each other^ a eombant diachargB 
toolc place through the heiW airi in a apace equal ll Ica^t to futlt inebcd, pro¬ 
ducing a must briiliAnt aarending mih of Iffblj ex^nded and conical In iba 
middlo. When any nibatadM Wli btredneed Kitn this areh^ it inalandy bramii 
ignitetU Flotiaum melted in it like wax in the Same of a commcii candle. 
Qniolz, the sapphireh magnctiiiOf Ihnev >011 oiil^d into friaien. FragmcnEa nf 
diamond, and paints uf chfucual and plEunbago^ mpid^ disappeared nnd aectii^il 
In Empoeate' La it, ecen when tlic eonnexkn was made in a receiver cxbanated 
by the fiir pinup; hut thert^ wm no evidenca of tlum havtng pceviowdjr 
gone luaicHu €oppdr and siua oTe not die unly metals proper for ferming a" 
galvanic baltf^ty, TOt they arc- die leofll eipendve. The raUuwtag tables by Sir 
K. Davy will henusb a Tmiety of eomhinsitonfl. The mclsJ tmt pained is 
positiTe m refbrEnce to those thoi follaw- 


IffkA Ordliwy Artdtn 

Foiasiium and its amalgmns; hortutn and ita amal^nu; omaE^oxn of rine ; 
siti r j; oftilll^am ■of aidinouhini,. cndltiincn, tim iraop btaukutb^ miEiniany, Lead, 
copper, lilvcT, pslkdiutai tEilurnmif gnld^ charrcal, plodnam, iddilun^ ffaiHliiim. 

WUA JihiTmt 

The metaU of the ■Tknli, and their smslgiLmii^ juot^ tin^ li?a4 copper, frnn+ 
blItpE, palladhim, gnld^ ptatfnnm^ /kt. 

^^7^A ihf Suhakini nf i/yifr-O-i^a/p^nrefa 
Arrfrns^rmmii rufuuiin^ r/^mf Cwadiielw «ad Impfrficl Comhtlm. 


Nitric acid' 

I SulphuriE acid. 
Mmialk adiL 
1 Any tMlultcn centaJn- 
J ingadd. 

Other luetak 
CEiarend. | 


The mwt splendid effceia of dto vnitaic battery icbievcd by Sir IL Bm were 
the decmnlMwHion of the aJkoliei and olthlinc ewtlu, m potash* andat huYta* 
■trnntia, lime, and magneoia^ llicae were found to be compaied of a hriliiant 


Solution of BnIpliUF Mid imtaih 
or potash . . i - 

uf iChJa ..... 


Copper* 

SiLvt?r. 

Lead. 

Tm. 

ZtUm 
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CHEMrSTRY. 


wkte metd wtth oxtobr, which were MpBrated oBd eihihiced at die 

oppcMite pole* of die hattery. ThLi mqde df deepmucwtiiiD, (Ufiiimj frcm eledric 
renulejoii, fau ^tinted a cwnvefllcDt boiii for the flrritkgnniciit rf the rimnle 
luhittocoe ^ecnieqce *rf rtudy, juid hy Uw meime tfaej ate Jiriiled ihtu 

two deem fim eoueiib of thwe demenEt which ere eiibicted from thetr 
eompminde with futatsoce* ^ the Gtber dee*, hy the podtire tah rf the edtiic 
iiilo; aid u bodle* lu i^^iofitr etota ef dcctiidij ettmet one Another, ihcj h«ve 
Been eallEd etectru^niuke btHliea. The Kcond ninpruea those element tluil 
MB Bttraoiod hj the negate pole, which ore thetdare tennod ^ittra-p^Um 

H 'f** mbsloftcM, it will be neeeiaTy to 

diude to the theory of equieilmta. Iti an early part cf thi« artide we l^ee 
ttated ^ dilfer^t bodice eennhiae in proportioDE that are Axed with rcganl to 
each oHirt in a given erapoiwiL We may rwjw oltiinE that these pnnwrtioni 
are deSntte with vegaMl to cveiy other lubtaiice wltli which they arc ca^le 
« entering into compoaitiotl, k that there are chriBin detemiinatE pronortiona 
flf all bodiei which axe c^rdant to eadi other in their powera of Oumhiiiing 
win aU HXlmr Tlita, itci!4mta af lead ii ^ wtUpantiQ of 5Q wij of aiirtic 

Mul dtid 112 paru Jrad* m tha Bia^ chf an oXidc. Wkit^ f^itrldToT tufphatc 
of imc^ |i of 4B pom ef rulpImHa and imd 41 paiiM of eidde oImtik, 

KthW thcKS pmpardoiu fljr? ill equIi'alcDt to mt analhor^ if tte onjubfiri are 
mttsn tkL^ diffirpDt iuiwtaii^dti as foUowf^ wt can at oam perceive 

pniportiona in whicb lliey will nnite hi anj ucw wmbhutiutL 


Sdpliuric neid - . . , ^ * a - 

Zinc (oxld^) a e . . . . w * E a e 

Acf lie add a . a . e . a „ . + * 

Lead (yiKidc) 


40 

U 

SQ 

tlZ 


TEa f«iie ci|ui|iLlci3t niimlserB er llieir umlllpicH ara pr^En'cd in rwefy poiathle 
cnnhuLoiion tUIi ^hcr bndicff; and when aiij^ bodj^ is cnmptiinadad af two 
flimple aiibilonim, iha anm of tim EquImJenia of tJw iwo ekmenti will gfve the 
num Wf dnntvfcht^ tb: fn^Dpardem in wbtfili It will camliine. Tlnii tbe pdnie 
cnuival^nL pr byilroj^n k I, dial of axy^cn S; ibeae combine lo fomi VaLer, 
Itie equirolvat of wlhiirk Lb &. The fsditiarffi^ fahtc oimEiJni iLe luqni^ of tjiDte 
■nha^cH wbldl kuifi, m llae jrttvmi cf ebenitlry^ midcctraipoflahic, are 
Cpnildered na nmple ^lecurntnij hodieiv cla»hl in two diviaiiniig and ^lioF 
their equivaJeut eit comhmin^ nnmbiiTi allachede ^ 


A'W-jIfeinMca 



1 Yqmi 
TdLhilli. 

1 iaccms-iPCnlitTr, 

i 

1 

1 lti|lEi- 
ViiEnti. 

Aefiromn ) * + > h 

\ Chinniis , , , . 

a 

n^diogijfl , ^ 

NlLrogcD . . 

1 

u . 

' r Bromine ^ * e 

75 



1 rodJiie , , , , , 

1:^4 



VoLuHe L * e _ . . . 


Snlpfaiir a . . 


- - *.1 


Phaaplhurua . . . 

12 



SeleniLim , ^ 

40 



Carbem . , , 

Q. 

FUed. . 


SOicaa ... 

a 

< . 


Epron , * , 

B 1 



























CEli&fKEV. 




Mft&Uk EkmmiM. 


lOcctKVIUEfPlIvi. 

E<14<- 

nJHiili. 

tkcEmi-rwilln. 

Eiiil- 

k'qtauil 









^[ercuiy ^ . 

200 






■p 



Silver * * ^ 

uo 






h 



Ootd . . IP 

2m 

Oxidet ndiulble by 1 








Piadnym , . 

JJO 

nurra beat, {oofiie mt~ ^ 
toiti). 





n 



Falla dium, . 

Rbotiiucri , , 

50 

44 








Iiidumi ^ , 

1 






i 



O^miutn * * 

f 






1- 



Nidud , . . 

do 









Lead . . ,p 

]04 






i- 



Tt-Uunuin, . 

au 






* 



Copper i 

64 









Biamnlh . . 

7\ 









Titanimn . i 

f 

1>0 not decoiupccEC 





■a 



Cobalt ■ 4 * 

Coriu^u 

f 

f 

watETiitiiny tempcni- ^ 
tUJO. 

' ” 




-a 



^^1 JHI+f I 1 

TJraniuQi . . 

i 1 








AntLimuUy . * 

44 , 






a- 



Cobtnibiiun « 

144 



' 



p- 



TungstoD .- 

OG 









crbrommrn 

38 






ii 



Molylideniim, 

48 

' 








Anunic * * . 

se 

i 

r 







Tin ^ - 

5^ 


1* 







Iron r m w 

2S 

Doeompoie waffix at a ] 








Ztdd « I * 

34 ' 

red heat. 1 

i: 







CadcEiiuiii , * 

3*5 

! 

f 




a 



Monganeae . 

28 









Putu^ii^ * * 

40 

Dreompoae water at j 








Sodium * . 

i 

■tmupheiic tomper- 





* 



LUbiiim » » 

10 

atUTfL Oxidm^ cauB- ^ 





A 



Calaum . * 

20 

tki (a££o£Eno nflaCr.) J 





* 



Barmin. * * 

70 





a 



Stitmdum . * 

44 

DecompcHfl Water below | 
u radbeald hiit oaldn^ 





a 



Magnediun . 
tjEutrlamn , * 

Yttriuiu * ■■ 

12 

20 

34 

inaipiiL 

: 








10 

tail)* j 





a- 



ZLnmiikum * 
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A partSculftT dfiKfrititaffn of iCw praptrtlei of tihe« bodiE^ wMk iIi'D' compotuidfl 
formed by tkek umaa with tixh wiU ba femnd undir ihe iBitaid leEtet cjf 

ihEir rwpectiT* nJimES, 

chimes, a of mtaied meebAniun pmduHMl at intfinfiili of 
time by A* itrtiim of a bummer egainit a. Hireti of Iwllf, TbS* Ji tfocl^d hf 
memu of i ohime-bjurc!]^ whidi u lumethukf ct the miture of Atmire:! tn an 
ernn. It ia a cyllniler of htM m amall clnckt, or of wood iu chuirh dockjit 
wSii motioil to the tiMUmm tiuit atiike the Iwlk* and pwdiliM a chan^ 
Ot tune by of pep inserted into cerlaln pointi of ba drninirorencc at 

f!>eBi4JTed jntar«li^ * > 

CBIMSEY. Ao ftperture or pajfip tar the e«ape of the imiikB and 
haaud air ftom a fairmca or ire-plue^ and fnr produExog a Qunop^oot cdbh 
biutinn by duterraiiung a tapid enrront of air thmngh the fLiel. Th^ pruid|d4 
open whioh the adion of m chfimmy defwndj, a, dial die ahr ui tbe ahinuioy 























CHIMSEV. 


bweimlag rmfi^ lU ipedGe gtmriiy u diminiEhed, and tie Keutlii of iha 

Eohimn of air wiUnu the chnnnov bccnnttnEt leflt iiiPTi it™ v™int,« i 

of Iheortenna .ir of ih. o OoJnmJi 



ra ‘5 

height and inegnitnde rfthe fee-phicet MdUpty bj iTihTk^^ho (if 

rS!tfi£v 2 s: 

^ ad.)pl«i n, the now pdwev PhnlSa, ond ^ eeterd puS^ i^lS ^d 

""'I**- « tuDdi^HithS iSTiu^ 

walb, and with the common brich-*Oti, Sarln^Ua w 

« PrtH in the annexed pTwi or hofiit^nul 
B^TtHkU at i. Kmh Eue of tmuiid ii ■nirotilidDd in 
Wflsy dir^UoD, from tap to tjottain^ by caTitin or 
bot-fijr ebamben EamiB cndii^ al the bfci of 
and c&nnEcted widi ta^h other- 
peu- COt^ed within these ehlimhen ii aoid to J 
be Jmndered sufficientlv wnim hy th« lieil af tnj 
one fire, to prereni condeiiMtiDii in ii]| the Guesoen- 
i^ed m ^ we tLuh of chioinejm. The fiigicr# 

••*“* eirailw flues w 

wedgo-liiE, or tti^ined, as irqiccti iti upper end ■ r 

lower uirfw; the exlemd &cc is cotopMed of two ohmet 
^ e wiat each O^er; and the tal. of 
of W^h the two ^d. of the brick tend or rodiEla; and iheSe 
■■ completed bj placmg fimr brick, together, end m md, *ho^ hS fS 




wS^!^« ^“Ifned « b^ ihnwn hi the ejipwrinr ohore-ftom 
whKh II wdl kktwim be seen that the floe* or tImnEle 












CHIMNEYS, 






direiiJuj witlimit wiy aitiemd anglet, tbt briekf bring twdily 

■dapled (d ■lij Fif^Eurfid Ea 7 ¥s£ui«r To nuifce th^ flue itrrigbt* h h& 
obpcrTHl th^t'lliB Lfaick endt nf osms 
ecHiESt of blicia ore plmrad iltcmilcly 
upon ihs iliin lendi ot die oe^ canzaei 
and in «td*r to muko corrcsj tlnr thick 
fliaill are pluced. togedier tjfi one pid^ 
ond ths thill tmda an the opja^ii^ Stdr. 

The diVuUr due cagunmeCT Ot the 
diro^U: of the eMinney Lirkw tba^ utftial 
lina of the nbimnEf W, Biid totme- 
diatoly oref dia fireu Fnrtn bekw the 
chhnne/^b&r iha flue l« cantantlcd 


fi^ 1 


dawnTurd to the bevtb m m half- 
rirde^ fortning the Ctntie of tie ^hack 
of liio fitr-plaie^ From die cDliatlTi[> 
don of tliCK cMtopeyi, and the naturv 
of iho nutoi^ til vrlikh ihn coee- 
no dangET need he apprvS^d&d 
flberaM lltE W>Ot knite (on BKidfinl not 
likely to happei^i for auch an occu- 
mnlatiMi of >a«t m comnion ciinm^ 
m liable U> £Mmiit lake place wixhin 
iheie flnea, fhere bein^ nO ■Ugleta 
wilhiu whidi k con the 

draught 0^ air being itolch itoningiir 
thrmigb tbattu ond the tieccaai^ tor 
clGanjuig them may bc rendercnl h&M. 
freqnottl by riiiifying dm nuida of Urn 
hritiks to pirrent adhraioii j ncFCE- 
t^len, the onemtimi of daaz^g may 
Tiii fjifidlitvb* petfrmwd stIIiduI ikE 
aid of dimhing bojia, nE ihaip ongular 
tom^ and Otker irapodlnienla wMcb 
ham hitherto op|HMCq the ^ of toO- 
ctikcry for tbit pnrpoto bring totolly 
a^oid^ 

Whilit tipcn ibi* auhjccli we hoiiO 
great pleamre in calUag thn ■^nlinn 
afoEkF reader* to n irety ei^tTr* tojtohiito fur awerpinf dumn^a^ tnventod by 
Ifn GUaa, wJ^h baa bean approved tha ^uty for ^i^rTveding the 

3 A 














































Nmvily cf and which «cmi apjdiciibl^ th iAnia^i errry cnn- 

' i^ji P^Pd with im^l haleir, into which hucch^ fucmi-d nf rti™ of tJ,^ 
^ whakb™, ^-Prt^Wld fKtOUcd by gltin, Tbcw Iripi A nJfam M 
^ _ i jneh« in which n-nden linr hrusU, icdtiding the Block. bhdUt 30 

1 II^» ^ diianeirri it thewfcre e<hrapk«ely £»b, undl cFactusIly cLaUiHeip the 

worn titiui IJ by in^« the find of iLe iCock c \m n Vtrv itrong hruM 
fcmiliip with A warmed «Chckct, wbkh rcmvcA lhc Bcrew at the fiill juinL /Tw* :* 

II t nriirciicnh^n of tie ar the iiitj the thr« fintpcVtini 

fee m Ji^hp irc nf good cane, the neat cec nf ^uhjhI mL and of the 
pamB SESgtJi^ die oumbcT wd of cimiv depending umjti the hekit elf iba 
f^jiineys Uirs* DTE Pindfl ^rnduidly etmn^er ti^wHidii the Pjohuii am 

^Tined til ciiEh other by mEmu dT the bma^ temwi and lui^kEtB hi %. 2^ btforB 
de^nbecL lira cnprnonty of thii iubcMoe eonfiia&i hi ^xtlEniE plitthLhtV, 
UghtiuM, rmd strength, whwis render it iiecllliariy oppikiiMe Lu hinh chlDlncj-e 
haimg a di^EuJ porthih at aB^iowa m thi^ niiiirjtod 
Fiff, 3. If €i]njii"A ninchirbE be Intradueed ihtiejfll D, it 
will prneeed to the ton of A with eaBe, whiJai ntmt 
wEher meelLin» geneTBUy edek nt A commotii 
in tic COnAliUidiiui ef chmincji^ oJthougli JiQt Ho rmt 

III hotiiee aS rrcetiE canitnicliDii, lb* that dbe iipt.>rtnre le 
pcui!T.d]y mcirli hu^cr Umn nt^ctwj for iLe paBoiw 
Iifc the IHnohe, the CDnECiquencd of whieh bj ihetSe 
fuel In thi; gnim not Iciii f etiMeknt lo nnefy the whaSe 
porUon of rJie nir in the tTue, the mms ciitreni of heated 
oir u met hy a dnemiilin^ cumint of cold air, iind die 

diuoke EB bnme bank hito the mom. By ifr. Tredgold'e 

rnl^ hctoie fii™, it fip^rip for a gtmtE tS incllL-e wIiJl^ 
o chiennejr ^ Rset in liei^t wmijd TCqlliie en apettnre 
of Wily 5^1 inchEf njrpa^ litlJe inoreihaii 7 ihcha. eeuart^ 
whETEM no ehinmeyB btc leas diaii 14 meheN Jt , 

ii that they could Dot be swept by ellmli^ hoyi if ^ 
earidc oMoh dinicuei™; bnl if up h, needy b ecrej^ht direeilM without 

^p( bcBil^ thw might be mUy clemed bf mncbilKT^ by Mbieb memu m 
^bania. mid mbuman ^ice be ebofidi«J. mid the proper dimriieimil 
bniig MMghta to Ibe elumoey. ibe etiqnfrmce of imDke in lie Miurlmi nu 
uroitld be got rvl ttt Tbe Mint e&elBnl tomedy fer nimby cbimneyi hi to 



—f 

Fig.i. 

d 

/p 







rahtnet the npEmre, md loner the biooH of th« chTmnev; and wlm. .t.i t ’ 
beep eerried to tt to » puctiintUe. •OMo rather h«n4t May b dJnV^^ 



















CTIXMNEVft, 


34*7 




ulBClDg on tlie *1111111111 a rtVolviiag CTO tunaci 
St t!i«s EmokE than nlwflVi be m r«sTOnl. 
A ranclihw <jf tidj dtfKnptiDd, La rental by 
CapL Helladayj ji repnsietilal EP tjie cngrating 

OtitbepKCaiiQg pags- and pra tWQ aqunra 

uklti of rrtwi, or otbct metiiU tbe upper one 
being eupporti-d hy foW vertical pUlftT* i m 
ihfl Jihcjitiin; for Uw pamge of Uaeomp^fi Jhjm 
Lbc iriek flue tipnicdiatety bcBcAlhi flefom 
this ■wrtme H bar ia lb«i hoT^pteUy, ftiiH 
portlug tbc upHfibt a|ttn41o d, cifl upper 
end uT wbkJi ii » dfltddfi-tfliled Va3H-^ 

tlwwti m plan at %. 2. Bcluw die piste £ 
a aqaiiTu plBte, futmipg a ECTccn iir guard, Ii 
fttlibcd V braces tn tbe tpindlTp aJiJ die 
■pindk being tumed by tbe (krtiou of tbo 
witid upfl the rane, Uie sewen k eonstauilly 
oppDBpod dirertly 1o tbe trLidi 

The ftketcb "belirir Kililtlt* a itnoke eowl 
Lommonly U«d at GUiBgoff: —I » nn 
elevaiiDHp and 2 a pkn er hoFiaatitiil 

icctkfb of tlic cuntriraiice, wlucb ciMmiAt* of 
a qiudrjuiglilar boC of Bbeet iioli, flurmauu Eid 
br a pyroniidkail cap, md pUcedj ai exht^ 
baledp <fTer like tup of the hnek fine, Tlicra 
' ur docrri to it, iii ci/; A ii cKpitsoted 
oil iuCornuediiLte rod /lo the ap[H>lbe dwir 

„p and by the rod e to the door dp «o that 
1»bep the vfad clusn ihc dvnr uppufled le It, 
tba oppoiite Olte eI Opeued for Itnokfi to 
escApe umnOuEflced lly tbe wind. 

The autlEsed fllgrarbig teprwep^ Mr. Fru- 
nor'* npiittniltia for crabiE fnioky cbimUeyB- It 
cOiOiuti of tk spind tiibe w flue tu tbe upper 
tjort of HD or^iiary ehhniiey. Tb«e tuMa 
are inkdo of tbin copperj ail CitoMied with 


tiifocil by -1 rjuiOp BO tbirt the apenura 



































































CJllUlX. 


A &l ihi! luWFal cod upoti wEicli it TBstm an tliA taf> of die- hrick'Wiirlc 

of tlaE urdbumr fl \iv^ Tlie chlumcy h tbca njatnauEd upvardi With it r^iLlcrdi 
ibirkoca of brick-H'ork, by irhicb mfS.m tbfi rApAcity ii irogiciEBlly 
for the reeeplkb uf this apiraJ mhe. Th« expanded of the idiiaiiicy ia 
Hosed In et top u e# to iDim a bot-Eiir chsmHr rouEld the lube, wblob beili^ 
of tbilt tnrtal, ibe hEot » reAdily tnuiAoJlled lo tha Hismbcr. 

CHLOHINE. ThenimiEi fivED by SfT Humphrey Dmvj to a ^ which 

wmt, and oTcn itll! CWmEmQ' by diE nain^ qf qxytfilirunc acid giu, ua 

being iMii^ed to be q compuLind of OXyeAn And mTiiinliq Arlrj, hut wOHi be 
sbnwed to Jje a alni^e subataucot wbiqh, when combined wilh Iradrogen^ fperaiej 
uiunidfq v:i^n ChloiiliL- il eotniuouly, la the iuiaTI wAf^ uhtjunsd by diatilllng' 
in A gJaax n=cqr4 At a gentle heetr 3 pniu* ofetMuiJiuEi HJt, 1 poirt uf bbek o^o 
of niiiUl^Aticie^ AUd 3 parti qf anlpbuTic acidi The gju whim comei ewer ii of 
a gTEoniib ycllov colour^ utid id odonr odd IabU nfe di-AgrEEiblFt mid 

Jo oKAiActErktict lluit it la bupoalbb to mutike it ^br any OtNcf gai# Like 
oxTgenp tl b n Aapporter of ooiubuAltou., iJid yrodincia of wbkh Am Ecrtunl 
cluoTid& Il baa two irmarkahlB propeilis ± lat^ Iti oIGnily far hydrogeu a 
superior to that of ivny other auhatance, whence b b exlJemely uaeIuJ in 
dcatroying qontagimia inbaniAta } attd 2dlyj ita dq¥tn]ctTTe%etieHi tEpem VEgetahlE 
coTouTAi wUh the uM of A Httle moiatwrt Schede Ihiit remAtked ihiaproperfy^ 
Bcrtliollrtt npplinJ it la thB lui of blqacbfnc in FmucE, and Mr. Wall intro¬ 
duced \i* litt into Gneat Britain. The Ajlaline niEiidi^ ta well m oopp^^ 
tinp arsenic* Hncg antimony, In fine lamfiMO or hliii^, sptrtitmeouily bum in 
Eblmiiiej mstidiLc cbloridei rEEulL Fhospbenrii juto takci hre at nrdtnAry 
tCmpctatuma, nod la cqUYcxisd uitn a HilnndBH Sulphllt lURy be inelted In Um 
gns wtllionl taJui^ fire. £ec Bl liactEia cl 

CIlOrOLATiL A kind of putt or cakn pre- 
pariMl from pe?end mgredlEntXi the chief and oaab 
ftf wLLeIl is the oacan nuL The cBcaOn After being 
Fnartad, li gmund to a poate. Tbq Fngl ish manufjic^ 
lursn ue fAid io mbt the dour of bome-bcnnlp nr 
otiier iluinacwqua tegetiible mnttEr^ to miWn Elia 
strung Ejute of the cacao ^ tottie VBHiUa nnd augax ore 
likawue added thciTL ThB Sponiah ohaeolate 
EOalMOi doTEij eWaman^ besIdeA nnuk, ambcT^na, 
whkb am not agreeAhlc to tbc En^iih paloDe. 

CHUKbf. A Tciacl in which buiter b obtained 
frorm milk or cream by agimtion. A grral rariely 
of choms are in use ; a wry commaa one omiUtA 
of A lieep wdoden Euf\ ruther coclEi]^ miiiig on its 
haae^. arid hueitag o warden cover+ throtyh which 
posaai ibu chum to the bottom of which li 
hied A hroad kind of foot^ Laving numemua jHiifo- 
naiofii In bccBsidn a mote uiuth:^ sgimctoa of tba 
nnlk in chumingi the ataff being worked briskly up 
and down. FroTU [he mode in which the power 
k Applied in thia kind nf chum, the operilEinn k 
¥Eiy lahorioua; AnotLar kind, thj-rafcret called the 
batict chumi is nnw vety generally Adopted In tutw 
dmrks, vhft^ coniSda ^ a kind of roUiog beirel 
with an appamius within it^ calculatod to tpilckcn 
the forEuntton of tba huitcr by pmtuotliig Eho igftA* 
tiem of the milk. TTlB anutJted EjigrATmg repra- 
ssatt an elegAut IahJe mhlB cLuin, cunitmclrd nf 
glnn by ^Mefn. Fcllat And Graen, whids sltowi the 
maiiiiet in which buttar b fnrmjed in a TEtj into- 
reiiiu^ noannef. a Fepmsmu an aw placed vertH 
cally m A hIm cylliHicr, and fVimyuMl with funr 
loam l^tced (U Tight anglEs to each oEhet, (naacEn in Fiff. 2^) and UQichad 
on lha edgea^ and who pcrfnrAted (aa ihown in /ly. I). To tha intmof nf 
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ih* cylLiid'er aiv fixed thtzt C e, at equnl dlatoocrs from Qih&T, and 

oJifl tioicbad m tJiB » pa to rpCHi ¥0 tlui |Eri5«!ling pointa of the IrnVci 
BtbLClied to the axiti and ucwrly fit tlwm, ftt tlifs siamfi limo nSlowtOi' Lbo 
llionblc leoFts to pow Crpelj whea iho uii Ii lumtd toutid^ The 
iff prwlpced by o rapid rotation of Us& wa with iU }€ims or fans, wnlch iff 
cltfcrted hy inMiiff of bevilled wheel d nod Cj. put in mOtjuh by the LuiiUo/ 

CIJ^CHONA U ibfr bart of iCV^ffli of oinchoitPi whiicb mw in South 

Ainrcka; of ihii bftrh tbflrt W« ■ereiJi Tiklifftieff, tho ird^ thfi yellow, ftnil the 
Tlie red hi ia lar^ie ™dy ptilTirn»d piecef^ which fiimish a reddiih 
brown powder, halriDg m bllttr nsfringMit Isjtc. The ynitw Finrwvm bark 
waa firit bwught to thu cmnitrj' idiuut the jear 1/30, and It nsmhiee 
pnllt dpaaiy IP compQffitioQ the red speciei. The pale cLncEiunft b that 
L^eoe^y employed in medical praetke 01 a leilic Hid fthrifu^e. 

CINNABAR. A hcaiLLdful red pigment^ compMEd of atilphur and nwrewy# 
and brace in the cbEmicfJ nomencluture cHhed Hulphurel ef merraiy. 

CINNAMON. The hititr hart of the hum* ewpmnimiin, a aiitira of 
CcyltH* It a a ifiiraE grateful aronmlic, of a fra^imt amtD, and a rriodE- 
TAtf ly puugtfii taoiOf and iff op axEcllent TEHtnntlTc i^ice. 

CIRCLE- A line contiaucJ ulL it end* where il Cegnnf haTing ult ill parla 
Euiudutant- hum a commuii ct!iitre+ 

ClRCLMt'EREIfCE. The pcriphciy or lins bomulmg or inchding iny 

^^ClRCUMFEHESTyn. A Buth«mftticiil Lutiumfnt med by iturryon 

angles by tlia nuJ^etic needLs lii eaK« where gtttH aetiBJiry U DOl 
fiHjnireiL end wfeere • nermaueul direetiDn of llie needle ii Of llw innrt 
Bwictiel McaeqUEnee in Biirveyhiff. It eeniisis of « cotnpaH b« eo atsliiing 
a UiagneCie needle, lunported on ■ pirut in the «tn^, md die cw=«m- 
fcKi^ of the boi Hdieiaed ItllO 3tJ0 [irti Of degreea. The hoi is fnmuJuil 
with two ploced on apposite ehoj of tic nundun Inte, of 180.“ MUnnt'fj 

it is Also mcninted on II nimt in the Heed (if • triltod nr Slfilld* In t^f 
the onelc between two otaects with thisinstrutneni, tie bote u turned imtn ow 
object M lecii through the eigbis, when ihe nnmbcr of degrees to '■nt*!' 
sDiU end of tlrt needle points “ tiotti ; the bo* u then timnrd untd the 
second nWetl be observed through the Bghis, uid ibc degree* {Krtnied to hv 
iKa needle ^11 nnteil, oud the diffwcuEB between the two numbm la Ibn 

*''*CfT^lIC AClD^ An add obtijoed fitiia the ^oa cf iemonm slthough it 1» 
olm contnined in Tflrimis Other ftoita and vcgetEbliA The tuual tnitfi^ of 
nrepanne it comiii* in ntSiTaiing s qiuintity of ibc juico of Inmoni hy chslK^ 
whicblfija fotma cttTOCe of lime, Wid nfierward* decotivpi^ the citrate by 
diluted Eulnbnfie SI^ by which mESJUl ndpheto of lime l* fiinned, and tbv 
ritric acid S set ftte. and in this UatE it li need igr the Hdieo priotert i but for 
other purposes it is Ciyitalliiod by evajraclwn. them I* an inlereSLlrtg paprf 

on thlk fi^BEt in Paria't Chemiaii /Sixn/i. ^_ , 

CIVET- A tHEfuPi^ which Iwan tnt TUimc of ihc uniTTi E l trmn wlltfncfl it a 
uk«l called a drai Olt ffpiulJ in Chuia nlld thE Eatfl aiitl West IndiEii), mi 
bcimiH R ffwAter rtscPlbliKicE lu a fax or martti-fl than a esL^ Suvcml tif 
aniiu^ hmvii bMti bnraght into IloHwija. imd aHbrd a coiradwiiIilE brmich pf 
eornmen*, partbcllkrly Amrtf nUm- The CirH b rallEctoJ n^aJ: Hit mm of 
thij fknsp raniiTPTOui omitlnipcdy rati ii)n?P»a rat m lumnoer ereiy iay, 
in white twice a wcfh s ihE ipiratlty p™^ 4t mce n ft™ two 
a firachm or mtmf. The jmee thua u much poror mid Kiicr Uiiw ftiat 

wbkh Ihe rnilmal laifda Egaiiiit ilmilM nr ampEi In il- aitiw Gn«i 

ciTCt ia ol a cIekT yfillowiali or hrowmah cdcriir, not ftmd nar hani, but aboul 
tlui rannrtcttce of biitte or hrai^, and miforai of a vtty itiotig 

Bineil, offraWTE wh™ tUaJilutHh hut ogrErablc wk'H raiy a amaJl pottion 
i* miira with fi^er luhitaflcea , . . , . h ., ^ 

CLAillF^CATlON. TIle pwoia» isf clrariug of ficiing nny fltdd 
hfitcrnsreDraui mattEf or i'cciilicnofi by chrmicul meraji, thus difTering from 
wblcli Ifftin^Trly niEchiiiiicffll opEiwtMUL ClariEcaiion » |hrjTonnff>1 
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dthftf hy or bj iliB Addiiuid uf vimz uilrttHiLoa which wkD unf(« vllli^ lUiJ 
■rUhfT prVCipilAti^ lO thiff buUl>lllif ur C^rry to tbo tllzClljCVi, tllil- mn, F t nr i|jrlii4;b 
rtuditfn tiue Ifeqnid turbid^ 

CLAftI N"ET. A wind uubnniJMit of the iced Vindi 

CLEPSYDRA, or VV^irMi. Cx.aici^ A coatririiiM cif 'v^ry grisat nndqniiy, to 
tnAAJtLTiQ ibn Inpte of tlmCp unl Ijidicatc tbe hout by tbd 
flowriog of WAtor into oi out of a vnanL pratpedy pr^uiiltftL Ta 
ihv furmtfr ciaq Llin rouol wbj divide by linct into a mimber 
of cqufll prtip whkb woulil bti fiJJi-d wkJi water m equal por- 
Uoili of tfine pniTided tbe HUfCO from whence tbo water Wdi 
obtained WU kk abundant pia to render dsn hydroatotic prwuro 
UJMD the diiehiiripllg nperture nearly ifquoJ. Buirh edoetj^ boW- 
erer^ nuidd he employed in pArikuiox aiEiiriilaaa tmlj^ tbe latter 




. 


by I 
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decreiUU wldi the dect^tOliO of th« watac in tho veaBcJ^ equal 
quaUlEtJCj of wnlcr would not bs dueborged in dpiol 
ond H^te cofttnTEnce benine nectoiafy to cotupensBln tbia 
incquBlity. Tbs most conuncin Woa to employ a veahI nflv^ger 
dioni^lCT at the upper ihitn at the Lower end, and dlTide the 
allitudc] into a nmnher iif cqaol porU, or cUf lo nw it VeaseJ 
of equal diameter tlirougboicL axui divide the bright into b 
number of unequal port^ grmiiuilty dimlubhing ^cn tlie top; 
but oAoli of these method waa di&OLdt to esroute nccufaiely. 

The cut m the miu^n reprcients a contnvanoa of Mr. Par- 
tington^ by which th»e dilSciiitiEe are nroidedr and equal 
^lUmtitln of walnr ore duchoigcd in equAl spocea of dme. a 
b a cylmdrieal Lube to hold the water, and h a cork doat on iLt 
nnrfdce, through whieh li pEiaod the Ehortcat Leg at a nnmiw 
lyphon r, which » aufpend^ by a aOkm eord o^'^r a wheal 4 
and to the othor end of the com u attoehtid a weight, which 
nearly cqnnterhalance^ the lyphou; Hear to lha extremity of 1% 
the Bjphffiil U Axed aU index/ mat points out upoU a grodnoled U 
acolr iha hoUTp BtTcordmg to lli-0 degree of depTeeaian wilhlu I 
lha tube, ft ia ohvjiHl* that ae the flooi whkil the Byphnn 
it mpported la idwayi unmeroed to the lauus depth in tlie 
water^ the onter of tbo ^phon will oJwayi mmaiu in the 
HlfflE rdaltvo poiibam to the aurfoca of the water in thu tubc^ 
end thm the hydrualatlo pneejuro will be olwaje the the 
Onw Of dbchmge wOl be nnifDnii, nr equid potttmij will be 
diacharged in equal tima^ and the tube cyiiiuirieah or 

nf the aaEue tUmcnsion thrm^hmil Lti Img^ the acok cor^ 
mpondiug to Iti dtitade wilf be divldnl inlu equal ports; 
thuj ihi inBtmmeut forma a very orcunCe mcuurer of tiai4?. 

^Phe water faha Into a receiver which fomu the hue of the . 

InitiimurLt, and may ha mode U niii bock iulii iha tube hj j 
fqsonhjirajkaBaagD between them, and iiidminH tho inflrumeilt 

CLC^K- Au Inftruiarni for meOfUcing and iudicetiug time. 

See Hoaor ooT- J 

CLOGi In the tt>iinc^» a log of wood futened to Ha- 
fedocki of a hurwt to hri^ him hi to a peculiar kind of poci 
Ew oUipir 

Croo. A MSI of shoe with a thick Hile of wood or Jcalhefr Worrj over the 
ordinary hoolm atid sheet m dirty weather. AJihougb cl%i ore mori; eojv lo 


J 




tread of die formeTr and the deaulmcsa of tho latter. I ahovs tlu iialu 

rl<^ in p^ET^ieciive, and /%i. 2 the Mine tunicd upside down* o ir the ^teii 
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tlify Dccfl4aa m vilMitgr lllcir VUll of B^rklli^Lly. Ulli iScrreCt him 
uf ikla yciira fa«cD remedied hj fprirking' the kiIc of two or mcpie roi^ 

nested by Kln^raii ojid ajuttb^ iiDpmTEmiiEitTiflflbG^n LatrodneBd hy Mr-ScbJiLIrr^^ 
who luu shnuncsl pi poieiiit for wb&t he kmnd ‘^tiipaudin^ dm or 
whieL may bo Scij^^ned or ctkntnctfli &i p3eJtittn!| w &■ lo fit ute wf lie 
weiircr wLtli lito- giviiilcat cxorliLcas. T,Tiesis ^xpo^idiB^ ire rEpm^nted m 

the cn^nvin^ un page 37X IVy. ] tepceiciiti ft mftneckffl io peinpetUve, with 
the coTiErii'itQCH far cKpBfidiiia sw caDtmeting the liBine. Under the blftM TriuTe 
E^t a ii a rech and spruf, or othiir ecm.tnvanGet by whirK ihe ch^con be 

Itin^heaed of ihottcEied ftt pFwnre ; ai h ia fluotbcT Tftek anid iprhif^ which 
atJuin the ntlfled dmin oC th* herl-pk^e to eipanded er cwitffteltd myidth- 
wlev. Tft the t il likeWue attidsid Afl imprOTed ipring hy which 
f hjit akn mtj he lon^EnEd ov ihnrlettEd : Uuie Hre^d cEnifriTvwB nro 
oxbniJtcd in Jetdl in Fi^. *2^ 3^ 4^ &^. S. i^. 3 r^Mcttte i pJftn of dlE upper 
dda d the eole of fhe Eleg*^ vithoet the hrw innie nr ahrath and with 
ano&er dd plllte^ which encliHEa the work iuidEmeall]^ trmnred | the ntek d 
and the ipHng « ore thiu hnmght into view, iho former being Kreved to Uia 
wmiit of fie mlep and the iMUter to ihe heel plecet in cftritiffl or nuHtuca ma*tB 
tn mdTa tliem ; they ere 10 lixEd ilut iIhi ipHn^ fliwaye keep* in 

i-^ntud with the wk, ie ihown W the edge view of them m lj^.4, where It 
it Been that thow it a Mont fun / wbJEh gnea ihrocgh a dot mciftliE in ihe mck: 
thii pin ilidn hAckwardt and fnardt In the dot luofdie- By thia amuge- 
□lent ii win be teen that tba dog mny be conlncted W amipk tbiudqg Oia 
too pui towBidi tbe hed^ at ihe tpniag catchy which It raitenru to the fomier, 
oree the notchea in the rack - but la puli the tew hnm the heel, in erder 
to let^then the il 'be 1 ^ClmEl nreeaurj to preaa upon the htiLB pin whfcJi 
in tfaU cleg protmdea a little way diher cpii thn npper er the under nde. Fiy. 1 
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mplMtiti ■ plan of tbr iijipeT »lr cf tho tUwntdldfd itj^cl^pLece^ 
of A nirtHJ ^biP The ndei I it w heffi abovo m ^xpAJulcd for a TiHri ^ 
ED cQDtnLFt it 10 ftyt R HhuUet £»ot tt k only nrniaarj |j> prEw the nde« i j| 
topliurrp when n roditf calch (ftcRjly ihjiiillir to tkal mlr&^y 4»£rihcd in the 
ciiiEr pan of the dog) iJide< over the notEhea of m mulip and fliei i^lf wherwct 



ii; la left On the conti^:, whan it U vialied to inm™ the oapidty of tins 
heet ^ goida pill t whicb liide* in the ilot m^wtka la in bo pteoKd unan by 
the tbuffib noit whkh thmiU the ipiiag catch onl of t^tort with the nickf 
and the ddn A k apHcig out ogmkk in the Motion afaewn in the owin^ lo 

thunr having A meiolliir lining (of lliiti plate irofl)^ wbkh pouniffl luffldent 
doalicity for that ptupoic| the foul'acTov bolei^ ahowtl in the hedr-dale p, ftpe 
^ the pppooe of fkalening k dnvn to fht woi Or leothct heel-jnra of Ih? 
dog, Tlie iMa for IrngihKiin^ oc ahoEtenha^ the tie of tht dog ecfos the 
Inatap of the wurar ii daown m ea enLiiged Kab At Jijsfi, 5 and 6^ thi aune 
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letters in encli riEfemng Iq tht fnirie parti- It rond^b of platcil ^ liaid 
int-wiaB in cun tact ^itk chcIl cLhcr^ iril3b fLFiir lan;^ upccturvi Oi: ki foeH uf 

which iUeIu 4 hrMi pl4i; two ef thenc phn rtb fiviltcd l>» each pUic^ iiifi unnfine 
ihp crppo*i(e in coutAC& by their hnwAt prujecLiug oTrer ii. Ta m 
inereoied ^tedun ia dir lUiUn^ ^ Lbsrr Bcdon, a r^rin^ « 

to cme of tko phtLci^ with a bmi aitth pin o ai the uther w Unit whcii the 
cUt^ pp it ihut np, nJ iliuwn in jF^. Ibe pui 0 entciA Lhe BdIe trhire It U 
[ftinuedt nndl pmacd uut in order to li^ufthoii the tie u injiy be rei|uue4l 
7 repTEiimLH a cLog mnr^ Bjpec=inliy adiiptBd ta ladlei' WEiir^ ip whinii iLnathor 
mode of lei^benini^ nr ihortcaing the do^ la Bdar|rtetl. In ihil liuBtatLCe a thl n 
iron bar nr plate mb perfamted witll hole* end rivetlEd to Lbe fopg part nf tbe 
lolef und kept itri4v by tTg pipA on ejthEr mds; the otbo- izild of tbc perfinutcd 
pLiie elkteri the bcej of the eJo^^ juad b mO fornicd ti the eictreinhy ai to prei,'cnt 
ft being entirely drawn oilt, Notr the bnu* shealh 4 hm-m hole at and 
anather dirtctly uppDiLle to It at the bottom j the pm r bcinc then hiu^ through 
bnlh \nAti In the hnMA ihfflth, and thrangh eoe of the floTed lu the Interreoing 
pOffoTOted plate, Exe^ the dog Ernily in uie place reoiikedi 

CI+OTU. A jantLcral name iW any iahric wo*fii from any fibraia materinli 
(except wu3m DJ AoX, EuttOCp 5fcc„ hut It 11 moiliy med to ckth 

made from wooL See WnAeiao and WoniLiif MAanrAirTtrat. 

CL^JUTS. Hiln piatet of Irom which aie caiJed to the wooden ixIetrecE of 
caniageif 

CLOVES, the praducis of the eaiynphillin aronmtJcm of Liiuiau^ which 
groin in the Molnecfl Iphmdit paitlcrii^ly in AmhayxLBt irhcin it ii prindprdJy 
CuJtivftted. The dare tree rcsamhlea in iU baj-lt the ollve^ and ii about tlio 
height of the lAilrolp which It jlJlO |-eflemblea in iti lcar«. Nd tetdurp It ever 
ercU under ttn It hu a great nnmbcr nf hnmehet, it ihe eaCremItiH of which 
ore produced raft qnanlitlci of Aowerip tiint ore dni whiter then grcmip and at 
lait red and boitL Wlivo they andva it thli degree of mHitLricy^ ibey are, 
ptoperlv fpeaking, clnvea. The seamn for gathafine It from October to FebmaiT# 
when the tHHiglu of the Lrcn are ehoketij or the betiaa down by recd^ 

large dothi being ipreod to reeeK'e them* Theae are afcerwarda eiilicr dried 
in the nun, Of In the imoke of ihe bamlnio c^e. 

CLUTCH. A mode af oonneetlng ihtkftH wilb each olbor or with whcel^ 10 
U LQ he diwnglged m nleamre; mimeriFtu exampLei of which baVe been given 
in the preccdbig pari of thb work. See alflD IdiLLwou. 

COAIj^ a caruaimofCHifi sobalance Iving in. atraU at tnrlotu depllii bcoenth 
the inr&ce of the eorthp and cxlatiiiTf^y ti^rd tor fuel. The yanctle* cf enfd 
ore sqiEntifically deamibed by Dt. Jiini WD m hll ml^ka] work, and djuaed 
Ln MVerml apecirt and RllfifipMlet: but. In A pq-acIzeJ pfnnt of liewp tbi^ 
divided into ibtee chiaacd, according tn thrir degree <>f Lnilammatj'iltty.. The 
Lean tnflamiuiiblu kind W the mtAr4rk'4t,'or J^oae cow/t of wbbh elfan Li tbc WcEih 
and XiLkeuny conL It requitef a cgnildmibli: drgtw of heai tn ignite hot 
when once kindled if remaini in distinct ^eces in the Ert witflUtil oak mg, pttK 
ddcinf neither Enokr nor Elolnc^ making no Ctndrr, but leaving a atony alag 
behind. It la chiefly uud in malt kHi^ dye-housia^ Ale. Opim Cnal 

kindlet qnickly^ mikc^ A hot pIcA^siTt ^re, but M loon cotuum^ tnd pmucef 
■moke and flime in ghiindwnce; It llei open iq the and does not cake 
together In fonn rlndcfif ila siiriacc being burnt bo ashca bdhrc it i» thnroupMy 
cjclned m ihe middle- Of tl^H kind la CaTLiiel coalp jrt. And moat of the 
Smflbrdfhlre and Scotch coola CZau ml klmOa qulckiyp mukea a vny 

het ^TEp nulta and niru together like bitoTnen ' it makes a more durable Kre 
thfin any other kind of coaI, and buma Hnolly cn nshea oF a hmwTtiih colour. 
Of thU kind afe the Newcaifle coaK "ud tl»*c of tht inirmndLiic diitrirta. 
The varinoi kmila of coal are uAcn Ibtlnd mi^ed with each oLher, end al tltuei 
Hina of tivo hner lorti run hfce veina Wtwcrft the eoaraer iurta. 

COAL MINE- Strata of cnal arw In he md with in varioui parts of the 
globot France, Germany, Swedrl], Amcitca, Auatralk^ Hpd we believe Ukewilw 
la India ^ hut in no ctmevery in weh pinfuakn, or ipf lo good a qiudity^ u in 
Great Britain > and lolhu ctrenmaUnee we may mwnly aitribute our commerdBl 
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smtuei^ ^ fni[€iinrlty in aliucBt every bnntlt cf manulnctiij'c. In cud 
mW, W4 tbo tr^ a TMt i^n ef cur pujndttikn. a *inul«T«, 

thpuianda cf lUppmg Li„«.lly 

tanking thu rdudblc nuncnl nut «ily tu dl pirta of our on eu^wd 

NelWlonJ,^ F«,a«, Sgafn, 
: 1 ^ "Wegt Indipfl, oud Anwntft. The prindMl Kot of du cod trade 

^ of XewcaeUe ii^d \\ ttelmifriii « the Utter pUre*^o of the 
Inura ilMin a nde under die tea, mi 01 m drnilt conddendF 
mater Udow Its t^i baa been raeched in bdj port rf the wurid, the 

drepmmftnr Sooth Ametue, beihg lilnoUd Upon luftr mcmnUlua omiideraUr 
elevated ehure ibe eiiifAiM of the estli. wmiBemiMy 

. ' T* 1™“^ ■ Wrf dcKTiptiwi of the method of vnHcijtg 

a end mme. To a^ertuu vhether cod » euheeded bruEalh ibe lurUee at nni- 
place, we^ la had to boring; hy a pmeeu and impicmrota eimilar ta mhZ. 
we have already dreci^ tn oiu- acecanl of the metliod of hodue for Water- 
and «t acet^ t u omeruUy kept of the ilifierent vtrato out Ihimiob: and of the 
tirplhi tu which dwr extend beforH aniring at the prinEcpd M of cod: am] 
die thickJiiim d the cmI itmta in diirLTimt aitmdocB,» well aa the dip or 
■uduutiDn of the Itrate, (for they aeldom lie liodioutal.) are aaecHaiqed by the 
aamr mu^ The working ii lunally eocimeneed upon the dm, as it U teirnol, 
or where the dcpreExion of the atraia or««l ii greateeL The Arat CDOsiiliratioii U 
the meana iif d^ing or the water &tim the fecderi and iprings with wliiek the 
cod It itaudl ytnter aytoiL If the aitnadim and odm-rirtiunatSiee. wiD admit of 
It, m adit IS driven thruugh the side of the hiH to tho lowest part of the n.io. 
and the wato moa off by it to a lower Iml t but if Ihia oaimot be dfected. tlto 
•rater is laiied W pTOl|tt Worked hr blit»M, water, or Sleam. accardmK lo 
cixonnsteneeg. kor thu prpoae a pit or tbaff, tinned the *• enjrine ibalE^ i» 
Wllk rpaer^^ iipou the Jip of the euaj), in order In dW the water to iain 
the working! and to Iwp them diy. In tliia shafl the pumps ere Blared, 
dinded into «ts at 4e vartoiu depthe of tie mine, the Uweat «i ddiveftne ito 
water mtoaciato, fri^ whitb it i. rajaed liy lie n«El set of pump! above it, and 
wm to the eq^e tie lift for Ueb set aridinn ewK-diUg 33 to 30 
Vfhen the depth u attained, a portion of eual is worked dipwenl uf the 

fbrnung a cutem for the waten to colleet in. A IcVd^U ibeu euL 
fiom the bottom uf Am engitte-i^ cdltd the gateway, or winning beedw^ 

from 8 to 10 feiri high, and & feet wide. When the gateway has tnoceeded 
to the pqu^ dl^ce ftum tie eiigiiii abaft, another abaft iunk to in»t 
It, cdl^ ^\***^.^ P'L '*y '»l>hih the code arr conreyed to tim 

eni^ in baaket! hy a gm. Prom tie gateway, or winning headway, the coal 
P*^'* “iH " rooma," which art . je nt 

12^ wide; and ntber pesugei again exe cut alright angUa to tbenonii 
whldi upsa fitiin OM tnom intis the and m called ihonra^tHt" or tJjift- 

ingi, lli€ cvfil ninai^^ Ehtu fbfrmLri^ pillim for the mppert of Lbe moC Whi^a 
the codJ iB of n firni tnture^ Jhnsi twn-thfidR to LLirce-&imlu kiaj h^ i»t out 
al tlae fini warkii]^; bul in AithcT cAm littlfi irwre iJinn ■ Twa lsmt 

lUtsks or ifl or an ywdfl long by 10 cr 15 jjtrtlla wide, etc 

praleHft Engiiw wid coalr-pit, in cbh of iIlb" i^n§ its of the mmit. The cadi 
*ra hroiight 10 thf ^ or ihaA In nttall cm, drawn by Bom when iht 
m wide and mcidtTAUly Inreli btii if mn iteep cr narmw, m drawn by 
in blikeb upoD bnirkf^ nr if too ilerp foff tbis^ arc camad in hoiBota LlJm th* 
bKk* of TomecL A genenl idea nf dw ppefalbtu and smtkgmkmtM ofa ccS 
mine may be gatbered finm the oeecmpaiiying feclicm cf Bradley Coil ' 
isaar BdBtERi, in Staflbnlihire- A, the wUii^, or Bteniii.eii£Tiie fbr 
coil fimn the botlatn of the ihall j B, the kmirnmn wboWdi^e 
ntie tjf thfl ilufli of flie sTiiiva ■ I>, a pooiBm from one abofl to otiotW- !? %k" 
piew^, or btod-winninr Wuj; Y, the b^i hnl*, miule to cjlttie a frws'ri™! ^ 

g"IIh« uS“?^^ Ih* mmet (fboidd anyp^ tnJw fifr^ thebdibnU!■ baittupl 
O, pillufi left to ^hiug th! ten-yaid cod, to support the eupe^acent . 
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Hi fln €i£ca¥ajytm cullfti a it Tt, Rtt- win, by the wWt^ aJlirr tlic ptE-way 

M cut, begili thui [D wotL iLe cufllj or hulE-nadeir] tho lil* thrucigo wLtcn 
thr UT-way u I^UL; J, WghUi K, a man wb^ liaJIga on llle and rakfi the 
^alfway; L ^f mmen- hcadin^i ho^^, nod Bho?efl]iig ont tbc ^lact or 
Ennis ^ mTnrr wu^in^ ofi a icafoldi Q. Ibe vprOp 

a tmidl piece of coa] Uft u a lupparL tn manv lann nlxare, which faU when ttua 
b tKhsn away ; a cdlirr eti a Bci^lold, takio^ out iho iprm aa Ibr ai he can 
reach wilh a pick; S, a wOkt itaTidiiiH ^*3 a hfap of dnrh, called the gflb, 
with a proti^ UMd for that werrkp which canuol ha hjcIj done Willi A pLok; Tt 



a coUirr hrcjikang Of tummE out cmIj Uj a cnllier ItutilLiij? a Mp^ V, a 
roUdifT hmoklnE tnt hw^ CWaTwith A Wed^; W, a dHtct wiiIp jeo empty «kip, 
K.^ B drifcr With a lc»ilcd liip; Yk a ikip \mj\g dmwD Up the fehnll by ihc 
engine; ^ a plIlaTk calkd Um man of war, left m nipport ihi- tippff 
■inta milil the kwiEr arc worked; it k ihrn takin aivayp and ihe upper 
eiMil faJb ^ww. The diflcTTOt itra^ that nre cot dinngli tu mnitm at the 
prindpiii hed trf the cual are rKhibltcd OQ Ihe left ef ihc ahaft^ by tnriouily 
iWw portJona enf thf (wHd earthy citccidiii|; rn the- Bradley mlhE lo the depth 
of a^ut 1 11 feet,—the depth to the hoBoni of the itulft: £■ feet 4 icLchci^ 
[ti the ralcHiitc cullferitf in the riciroty of fiewcaid* a compliciM and 
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EipeiLiiT€ ^ Iibj been in nrdiir ta ^lord Mgainttt th^ 

lUtadbUrua caxwfl[qm!iLf;ea whlcil result from ACffUlliiiJfkLiutJ oT firE—dflinp cif 
bjdlt^n git but finm tie cnlmiutinu ciipkaian^ wbkK are nf Hjch freqiLrnt 
cKcnn-Eiice^ ii £1 bill tuo cipar tliaL die i^letn tA dcpEcKTubly tnefilckiit, and veAk 
iLTtlijly for improv^CD l- The Mccinnpiuiyusg likeEch TopreaenU, on a cm-ill 



i4^ale, dm nlim wbkh h purfUi:d to coimteri|d:t the pf+ectf cf tJuit fatal and 
to Npxead tbroogbout the workiu^ a juiEcieiLt of frtali air. Tbii dart 

parti in ihp ptno rEpreaeijl the pillatii uf coal lufk to mpport tho mol^ imd iIlo 
light peril the ivorklnga. Tlkere are eetirnillT two deMEnia nr m^ro to thi- 
as we b^ve aJinidT iiatjDii+ vhkh are iljitiiiii,^tah.pd hy the temu uf ihE 
duwnisfL imil uKiui filinlL A li live dovnrjuit hhaA by wlilcL the jurdnrLjiils; 
diD -carritqi 0<f die aLr ia rrprraeoled by tlio anTcd w btcb li ciamc-d diroLifib 
liiis nuiiii poasgea o^^y,^Lr Euhwmjm whidi dUcito from them lipW otoppiHl 
by tbfi bretdeei ; and its motion li aecelrtaicd hy the brat of iTTarKo Kir- 
noce, dtuoted at iho Thittoni iha upeoft ahoA B; and tfaqi the aAer 
tniToning the whole of the wiirkm^ luecuda tlm jhaft An eahiuHdlig 

! ium|» piaced near the iq^per rnd of the upoait ibjiA B k mnetsme* lUlwtiEiJtnl 
OF tl» dangmui eapedHint of the tiiruoire itl the boLtaui of ihe aituift^ Boi 
vbcii paiticuhtr parti of the Uiiha ore mbject to rapiil neeumularbua tf hiF- 
ddiu]^ tpcEmrae ii had \q theiring proceai^ which is ujiiidly po-ftHmed by meui^ 
of an apporatoL, counidn^ of a hmg pole, or a trriei of polei, httuig one mTi> 
nnotllflr bke a bahmg-rod. to oi to be derated to ihe break, nr whirr- 

the dre^thunp ^ acciimnlated ; at the upper end af thil ptile ii a imaH ih«re Or 
wheel, orer which a eapper wire pOsBca, of Eudicient leu Bth tq reieh to the hof^ti 
ibihlB frnm any part of iin; mine | tbla dnni^ ihe pole £a Emdy in the 
pbre where the gas loclgea A candle^ Axed to n ^dcee of kad or otitar uihitijice 
to keep ll upright when ouapended, ia earned by the ^remao lawardj ilri: 

explcuiire regiou as la&Ey wiil odm it, when it im kI upnti the flint; and Akitcued 
Eo one end of the copper wiFe^ oAer which die Areiiien r^dn: in the itohlr 
which k Dkodc itrong and wr|| tcFiOr-Ffl, in ordLcr tu bjimcode thttd; the other 
end of the wi» ii brought ihrmagb a cmrjce in l>Le dihor, end by thLi mcimi tike 
light b drawn up lo- iti dciE-inaiion ^ and tlie goj which hu accmUiobtcd 
coDiing in eonta4.'t widi the tome, ignites and eJt|Hodra^ In moie huUncei the 
bwrtiEn remain pen up a couitlei^u Uihb iu the greatert ooiiTiinsCp ov.-^tiu? tu 
tonne AFadrntiil citnirtata a ift liATitig' put the coiulle out before il rtiarb^ilip. 

when ihey arc fe*ilul nf TEDturtiig, f\tmu the uuccrtalntj of what may 
W the erunL In many mitaUcci It liu lien fEamd neceatorv to e^plude tlirtie 
ludgn^enta ibreo time* a ilay, at each titne dcoritig the niLli« of hjT fh^ work' 
mctt except the flin^mcn ^ the neceaaity of w liich has been DCvojJcmpd bt- iJie 
miiua^ eUEtmg doWB itniLa or mcaiUtei nf boiiJ, w al to reuiler the roof higher 
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tliKu ttw ^irdEiiil ruBp <jf m -or el^hl ^I]^1 by ihtm meam mjiking liie 

extra irkvAtion loo graoi iMS beeHected b|^ llie ^ulSug camnL In furt, ^eTU 
the roof of n coal iAine(wlKre the team ii thirty-iix jU± thkk^) k cut no 
naeanx but the firing pcocw could juipend Inr a sU^e day iha destructive 
eSecIa produced bj' DU np^ofiou of the whole niine^ r&ohnate the dangen 
and dimcujrin nf the firl^ proceai^ Mr. Jamea R^au^ of Nctbcrtou Coliicryr 
DW Durluinip vho hi^ been for manj yml cneagtd 111 working mfmled. 

in lieu of it, X limplai. oHtctuelt and ceoeLonikxJ iyntaiu nf vEntiLHliau, by which 
the fire-damp^ or inBatunijihie ^a% vxx esm-ed nK upwaidx froui the oiiikc; 
whOuby anntiirr omugement be cauied the cwrbonio BjM gA? (cr cbake-dnmp) 
to paji into lh£ TQtcT ievvL In ftEti^ltipdng to get bu plam of veutOiiLlali 
tned fit Tvriatn miucap hi met with the moat itubbotn oppOttUOfl ^ ud although in 
crerj lustaJiCG m which he WU alluwwd Id inttwhiee hb he vafl cminnDtJ^ 

iucceaifiiU ycl, rronn the znkicprcAcubiiioni of ignoriuice aud JcaJouayr ^ 
lyatem of Vi^tilatioD haa beeU uidplcd 111 Teiy few mmea, atiil the firing 
c™ b Htnl TciT generally Jr^raorted to, Mr- Wood, of Summer Hill GruFC, Nor- 
tlitlmberialidf ODA howcviT InTeuted an nppmratui hy wMcb llw fiiailg luey be 
elTL-cted without any piwiMddanger- Tbi auncicd db^yasi repfreaenta the mterior 


oi a coal mine m iw^tH^ctiap, wiib Sir Wo«l\ appara^ employed ill lifting 
the gai- Li cnHuiata of a common lliilch striking doctp jU wluc^ thedeKeil of 
veigiit at a pcrki-iudy ddermlntd hirur mlsca a lever having a cuanterhalaiKf 
wriglu.: ibk lever artuig Upon tmoduir leverj cnuea a matchp diargcd with 
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cicymuraite' of to bo dipped into b bottlo cimtiinin^ mtpbimo ieid t iLo 

HiiQLerbakaiiH on itio ftrsfc kirrr fuTtncdiBlfl^ nltorwArli druwi the 

mntcL aut ^ tJifi l»tt[Ep whEn the cnnUct of tLa wr etuim tbe motcb to Igfiilft 
and Id f^l fire Id b train oT cnndruatihle matter ronnect:?^ vMi it, irumialiu^ of 
irnttira or tow willl vpiritB of turpentine, a rcproeenli tbi? IrOight of 

the clocks wlitcli is set to go otF Bl tto tltns dcnDtcil^ A pfult^tin^ pioce nt the 
botlDiti of tbo weight presea in its dwent npoD DUO citmnitj of a uteTp which 
toms upon A rMlctmU at i: thE other end of this lever is provTiliMl with m fuWi-t 
c, whkh raiaea the hkadrd emi d of aitotLer lever, Fjppoited Upani ft HantUrd at 
a I at/h mrod nttached bj a joinl lo tho Dthrt aJCtrcmtlT of tin? »Cond Iflverj and 
At Elje lover Etid it is jomled fa ft amAll bloclcp to whlfh ii iaed ths match. Tv 
the match m Atlachod wmo iooaelf twikted ffljunimtH of OOCton, which ATe 
carried upward, and wound round an tron tod u Inwlj w paayible, so ea ed 
fkrm A \migs Inmch of EBsilj ignitablo matts^ to further whicli the whotr b 
utumkd with Bphiti of tuqietitidor l!w imn rod cDnlBiiidiiji the hunch of 
coCtcHi stides up and dawn in a fi;xed atnndard r, aa repreaented ; as%d frmn tlda 
point ft train is ntwlo to other Murts of tlm mine, where the inflamnuiWe gaj 
have coHected In a detached Tulnme^ by meonr of atrtpi of tm^wn p^|H>r 
dipped in ail af Inrpentinex which m atniiig together and anipended in fntoDiu 
j^jindarda £xed in the gnFimd. The cSodc bein£ let to go off ^hwSi all the 
werkmetL ftfti ahaenl ftvm the mine ar e£ real^ the Wer^ht oparftti^ upon the 
lever at the peme period. deCermioed upou, Ignltef the tnaten end the traht, 
pji d thuii dastroye oil the mfLuomeibJe gaa. 

Thr rnlKowiO^ is a simple and conlrlvanee for the prcrentioci of 

jiCcMcnki In raiilng men or nunerals ou t nf mhaeaf hf the rnpEa ** tttnnmg wild, 
u it k tanned, and fw which the invcntcir, Air, K ” ’ ' ‘ 



the ^ver Vulcan mediJ by the Society of Arti. 
sn nxifl. Two iuHikflt aa A, 
twine freelv m the end* of 


le freelv m the end* of 



them CBtchea hold af the // 
chcck-her Cj {as Bhown by L_' -i- ' 
dultcd l^aftr^ which ilojw 
the iTiftchlmt uotanth'. 

A EurrespandexLt in the of .4rii prupcAa tba ruDowh^ 

or tills cHntri’rnnce, by whkh the ihock ocesijaned hy tiiv tudd^n ctopp^g-e 
the inachineTy » nvoiilcd, and the fiirthct adrmntnTO gniDed, thjit wh^ l||e 

vcrochy nf Iho msclUnEiy ii ao far reduc^l to Av^jId^ngEr, the machinery wifi 
not Itop, but will reconunence motion of iIsbIL In the eogrftvinn jjl the nest paea. 
n is a ieetjon of Mr, Speers^ nbeok-houka- tlsp bar to which the hooka aici^ 
p«ndcd tilmi with the ndc r a a conical paBfy, with gmovea cut 11 

ft jinini dirtcUnn, aft represented in the ieetlDni tbu tmna ihi the asde 

And not wldi it, like tha bar a / noi of this poliey pnneetB the chcck-iiiD /. 
i} is a Kfew to the fiUOie whkh iita info the pulley Ej ao as 
it aa moil u the pahny fa mad# to Tcvolre in the directiari bj the W n 
i is a Ctird fixed lo the pdl^ *0 aa to bo Wound r™d all the groom when iLe 
pulley is tJimcilf to Ibc end uf it la filed a werglit, the kek efT whkli miuE 


COCKS. 




bt rtgllJfltfid nEcordi^ thfr T^lodCj 
villi vtiEdi tbtf tniichLtir b trquind £0 
vork, Ftojh impectHin of ttfl nlioi i! 
will bo H[?{3i ibal vbim ditf cbcck^noaki, 
by tbE tM rapid TefftlQiiiiii of tbe tIPEck- 
bare dlircr^cd iO fir from ibeir 
pEndaot poflllioti UM lo ky baM of ihfr $ C: 
cEiEck-pin f, tbe piiDcj g will be Sx&wa 
roim4 In ibe vaint dilEcduil U tbo bur 
d, and TTiU WlMd tbo vmgbt 
by tht card i imtil tbc rottl imchEs tbc* 
uppennDst gtooV^^ w it 4 vhi^n tbo 
velocity of tba miifbiiiEiy vill be gTEiily 
TUDdEnlrd,, At vhkh iJiae the piiUey r 
will htrs idviocsd bo far iilmg Lbe 
icrcw G Oft dmv ibo cbcok^pin ont of 
Lbc cliiMk-bookk, tvben tbt niiicblm^ 
ffiU pocfled in fl pegialw way* aitd tbe 

cord if by tbc desEcat of Lbe weight-- 

atiudiEd Lo It, wUt rvITtir^e the ItiotlOll 
of UiB pLilley,j and ivtmn ft bo ibt ongjna] 
IMmitionr W AhqwE! ftt 4 where it will be 
alvmyB rsfijlT to regtilflii ILe machlbEry 
whEd the chtick-hook^ 1^ their centnfbgBl 
I'heck-pid / 



conue in contafi vidi thn 


COBALT. A ideUJ of a whidib gr«y colour, nznjlor to tin, but vilii litilo 
bllllEnilce* It ii brittJfi ind wj to pulvertM, but difficult tu * 11 ^^ Tequi^^ 
A fenipEral'iirE Equal bd Shat wblCA k necesaaiy to mrlt cast iroiL Like Irdd it u 
lUttavtcd by tb^ nugii#! In iti mElallic itite It ii of littlB lue, hut ici oiide ii 
Employed to nnpaxt a hliw mIoUT to lliubk anii Titerotla HibatanEoa. See 
j^Airai add SMaLTa. 

COCO.\-XUT H a elaeite of n^nt of tbe tzdpieal ccuntHei; the tree ii liofli 
4(1 to (K) feet high, tbe leaTei from IQ to 1^ feet and 3 feet hmed. The 
fruU ii eboui tbo ibee of a man'i head; it conlaijiB a white kEmclt cbe hollow 
of wbi^ k filled with a milky juice. The nan of tbe cocoartiUi tree an nuineTfmi 
Biid impottanL lEa trunk Ii mode into boan and water^gutUrf; and in hoiuc- 
Laildiug, Uie teavefl Heree for thatebs and are wrought into mati and buikete; 
Likeviie ai a nibidtute for paper in triilmg upon. Tba fibrom hiiik of the 
th^ a^r beui^ BDikEd Lu Watirr, ti btAim into oakum, epnn fitlo e nrlety of 
VAm% WOVEU into aail-doth, and twinad into ropea and ^hn cretL for iLl 
loignt ihlpu- Hie luud ii polblied and formed into cupi^ powdee- 

boxeit Ac. 

COO. Tbe toatfa of a wbeeb by wbicb il act« on anotfier. 

CLARTON. a kind of monpe^ wb™ tribe ia isurowef; and iti tone acuter 
and ibrltlert iben thal of ffie coounoCI tnimpet, 

COCHtl^EAL, An kweei vbl^ jeedi on the Oadui ^unliafCr prirkly pear 
of Mtldco and other parLi □! South America. In the dried itoto In which it ii 
brougbt to Lurope It reaemblea |reuiE about aut-rlghth of an iiKb Iong| with 
one iidr rvtmd and tTKEurersely TTbAJed, and the otber rather fiat. The rdlaur 
ii of a pufpltgh grey; ilc gnry 11 owing to a powder which rcrrEri it natuiralSy; 
tbe puiple tinge procEEdi frero the OoWt extracted hy the Wairf b which "it 
hai been kiUeA Ttie rich ciiiiiiDti cnlourmg nuillflf which It yieldi doce not 
appexT to bu u^ured ^ lonf Lniping b a diy aofne ooehlneal of 

yeaci" olil baTHiu been found to produce the fame eStda u new. The coloui^ 
lug matter may DC tECracled eiLher }n waler « aknhol Ahim wei fermerly 
the emly luhalance med to fix the ekT «Klunee]. AbuUt the year 
Drebdrf, a Geimau chElbUtT dluufCfrO the cffi*rt of tb in helghtenltig tbe 
The eoludon of tin in dh^rent aclde will pnduiie criimoiif purple, \iolet« and 
K^et of xiticrtu IdndL See Cxmiiiwfu 

COCK. An tEHtrumEnt for permittii^ w arreiting the iow of a liquid al 













cocus. 


pitfftiurc, Tlie^ CD^uSet ol a idiort IuIh^ eommiiiiicatiiif with t^is Cll±k 

canUUiun^ tbe: li^juidp mtid hn^iii^ nt gti^und LuUi iL ueot me middlEp md 
ttonding' ■! i^ht ta iL Thtt plug hpj p Clirtimtl it, wlufll Ik4l^ 

bTfii^ht lo >?oiUdljdr %'jtlir diE lacfe- gf pipe, the plug no obiitmcticD ta 
tLc Li^ui^ but hy the pbig ofif qijATttfr fOUJidj tbs woM part of the pltlH 

iiUlllA iirtvw llifi bgrt qf tlie pipei and ftupi tbe paief^e of the Ii 4 |ind£ 
^umarqui p^iMiljLdLElUfiB are Id 'be tqlilid in. the euuatmctiQ43 of !-□■ adapt 

tJlrm to partirular IIKa i aoiua of theifr V e lAall pTDCEEd lo DoLLcf. 

7 he ntficbtEEd £giira r^^reuhtft bi sE^qn, an utiproved lock-c^k fiirEqniir^ 
caaka, iDT^tad by Mr. W, fijiucL jS^tunerDtu pataTita ba^e bean taLan Onl Art 



but few of ibeie bveiitioidi, we tbiul, are equal to Mr. Rytterefnfr 
^plidty and The encrnving repr^nti the coct ibut-imd Tpdtad, A 

■quare hole beinf cut thmugb the barrel and into the plog ^ 9 mova||]e ateodly 
pm or ball wi*^ a abotddct to bmll iti actuKLj. la fitted intn it, pejidng' thTongh 
^a lflfTel rntolhc: plug; tbenppoMte md. lermbialei hi a aetfew, Aver wldcli h 
a antral ipimg ruting cn Lka ‘ bmddnr I a turned brpaa Mckei ^ haTfug alia 
a ■htvulder alwd midwa^^ in prem upon ibe ipind vpiing, b then |mt q-rer 
iUid efltuted t& tho barrel eitbfT by aolder cr vCtmm i if by the lotler only, the 
Dotebaa m the heada mmi be Obd away fm obriaai rcauca. To Ci^^etl the CHcki 
or nUher m withdraw the belt, the acrewed aockct key mlut be introditfed, 
whan AbcOlt two lUiUi will iiufScIrtitlv coinprem the apring and withdraw tbft 
bolt, imd ibf cock may iKeu be a^nened and ihnt at dlKTEtinn, whdo the Ktew- 
key rematna In the pC^an deflcnb«d^ When ibo key b withdrawn, the acdun 
nf the lEpting uptm. the plug fort^ the belt mio tba 
ihulting the cock^ 

The accempanyln^ figum rcpre~ 

■eat another contrrrEnce qf Ml- 
HuikViv which be_ haa named m 
** bydre^-pnenmotie llqaef'-^cock, and 
ofa'^Tcnt Dtiac.hEd,''tbe object of which 
ii Eo admit ibe air to |»c»> upon the 
w^rfaf# of the lb|i|C]T|. «o aa tp cauia 
it to dew upon opening tba co^, 
but to ihui OS' ail comfflmiJeatiati 
between the alUlHphefE and ibfl 
InEctkr of the weMel when the 
nock Ifl cloiedi by which lh.q 
atrem^ of the Ikjtwr b preEereed, 
and It u preyentN fhnn ipeedily 
bimhig tour. Fiff. 1 b a ritw uf 
the ce^ with tbs air tuba ^bed 
txicrnaiily. The plug^ iit addiiiDti 
to the apefturfl kv ihc paMoga of 
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m 


tiK Itquar, ^uu ft ffniAilcrr pEndi'^i 

abqrt It for tli^ trftliftiiiififtfon &f tho 

air : D[N?ti lunun^ thi! cock 1 *^ ilrflic 
(50^ tba ftir imtcrt liie ftmuller iim* 
ug«, imd ftliii^ btfiit 

tv&e ^ mtETi iht TAt flbarv tkc 
9IIrfil4^e of ills liijuDr Ekrtw^h thfi 
ra^iLal plti® «r fsfrale i -F^. 2 !■ a 
■rcUcfi cif m Iwfrel aliowinf aaoUiOT 
ttlDdificntlJ^m uf ttie uppartkln^ hf 
viilfh the ftlr-tnb# h placed intcr- 
TLoDvi tJiW metbijd ia cii[iLSBd£Ti?il 
in hr-BWTin>' tflt 

{u^ tct*ela, ftiul in ^Ll 4 lti 0 i)l There 
tbo tuWr fflrtmiikUj'p wifllht 

be luibk ta hiJuTj, LetimaArif 
and i apply tu the HIDB pRiti aa iti 
) : laitl the npertii^ for the 
amniBion of nil in thu -CtMlk la 
linutcd fti the lido (at o)* m order 
10 dhow like ftpjhcfliion of the ijjvon- 
tina In oaa of Mr. lluMeri loth 







cockit ftliTftily dAKrihofL * * * ■ * tr i 

The folUswrng^ tail iffpre«nti ■ cUck of itiRpte crnifttrUCtlWl* tQ_ wniiii lli^rfi !• 
ijo Erequiring frinfliii^ 11110 hi Mftt* ftud whk 4 Bany bn entirely formed of 


.j-j requiring - n __ " a ■ - " i v » ~ 

rjiat non, whidi If at enee dwwper and &ot perikniEMi* uia biafts. 


tf la the 



horreT j A n snniJ] fed harina a ictow Ctrl ob the nbd vork« i(t a 

ooiTcipmdinfi: iCTfw ml la foo nw oT the tHNcIi t llte other end of the md 
jiftiiee Uimugh n ipilde^piiM e (perforated with mnnerDba hole*, to ftlloT mn 
eftiy paamipii lo Vliiie |ii|EliJi')| Knd tnimi^h a leftilin TAibEr, ftl the bade of wharh 
ii an rnm watsheTp agftlniA wKkli litr rod k rkiattdl; and ft^Nnlinp in ihe 
directiVin in Thtch the irrew ii taimdi ihe leothrr waehcr ii cldiBr nrpavfl 
a^hkd thB etud of the Oedt, thereby dbfh]^ the nprrtttrr, or k rof^edei fmm fti 
and open* thrpnupir. J^it a section of the rOidl into whidi the cock im icrewnL 
Atiiodirr cwdr, m lame ro«|iccti rofeiiiMinjf the procedLn^^ but teqairing; 
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COfFiiE. 


simti-r Iiccuncy (rf warkmuHliip, Ji iKown in ll« ^ * '1 

C! bor^ ™t cyliadricol, aadW intoii^r end fa«d w * Hi' 

nfuxir ■ c ^ Etfnkal Timned npcm ode md of * iww, d a luinciE p 
"SSVpd nfT^wfby W11.4 ih* plug 1« nmd* d»« tJ.« 





L . t wt 10 thi! fnilrtl enn^nlt il 'eavrt a 

cvriiulric(il pawage e* mat obteclioil to Enttallie ooclt* ^ limbnity 

clear passage for llie liqm^- lirtiDli of ^54* wttfill meifii tJse pto^ 

lu Kjrnid^ in cntitOTJUg J S^rt-hr-p- a oua wJllltkLli &f meS 

U foTfUiffd m ibo liquor, i n ^ -iwiniPMt aciiU. at ttic aaOJC tune tbrj W 

irlucli af* not liable to niin«itro , ohST rironcril PorEplnlii of utOHU wait.. 

rm firm mi *^^‘“‘^•’*^8 MW 

9 . vertical pvifomtiiMi h nuidfl by 
bfiriFia/ciiiul to the dkioEter of thni 
m the loDg taabc, and anotTlcr Mo 
St ri^llt sngiftl 10 Lbr formfr Is Cflm- 
municttte wilb ilw TJzitifal 
iniiun and wilb llie kin||r tuliep whcs 
llie p ^gg ii tunujd in iLe direction 
aboiin, for drawbg ufT the 
To tecuio the plug m iti pkeo* atiu 
l4i prodncD ill. ufiilotiJi acuoiiB it 
A grouvs inadn thtt^^lliJilltri ro^n 
it^ rotf rfleerTing thfl en^ nf ihe boU 
e which ia fastened by the aaew 


1» Ilw ue^d codUmBd » »prsduce of » 

i^. 'n.i.»m“cn.w* ««l, w|* n .Ingle 

te iwelte (bet, miif hm l«Dg. ntidirtliA ■Under 
lt,«. are fa^.hed with ««gn»« Iwrej, not ^"1** 

Tha hloMtnmi a» wltiU, Btdng on Anri fwlJtJillii, ^J~ baJj 

and h*»iBE • ^e, Uaipid, md laniewhel gUtuwin pdp, m=^g t 
errai aoeds^ earn' idnHlt the iK» of o^noiy ffa- Otm isde 
cDUvex, wSwlfl ibe oibEr la ftnt* Jind W n indfi ilraiglit fuirnw iHsci 






CUFFEEL 


^03 

ils JungUSft dbniiiukrfU; wLaa ^tIdEj ilia fliit Ed^a of th*^ wtfd JUno 
each oth-pj. 'Vhise Ecdbb iJis Jmtr^e^IJlIlEly -cuvfirtd Lt^ o cMttlagiiiDut mem- 
htmV6^ wllid* IwJ reMivcJ the oi^ ufl^ pareAmmL fJn: frtf» b^ti beoiiiig; 
irfacn Ihny ore tva ycHJl oM; jj? their tfiirJ. year ihcj BTB in full be&H-nff- 
Tlie ef o tfotTaa phiDtaticin aiurlui^ thir miriffli of flonerin^, whErh du« n»i 

lost !fui^r thou unu or Ivo ii Teiy lAt£riMrtill^. In doe nigfai the hlDi:- 
ftujQj expuiad ihcUi^lreE lu prd\iwly w tv prciefiE the tonifl o|iprarDtu :4 tthioh 
£u^ Hurtirlimes been wkue^atl io Engknd wbm 4 enmiiij raoir-itDnn ol the dme 
of autimin h;U the ImA whi te itHt fumrihed with then fiiJ[ i^m|4eill«tit el 

fi 3 li.>^H The Medtt are tuenn lo be ripe lehen the berriei MWltne 0 tlnrk red 
catuorg and if then iiel gnitirred wiU drop frein ilia tttea. The plentan in 
Anhia du ml plue^k the fruii, bol place clolJij for ite TWptiHiil bcnaiTh the 
iraeB, wMeh they ■luikep aod tliO ri^icn'Dd htniiia drep readily. The»e arc aAer- 
wonlft Itifrftd tQule, and erjwMijd tg the Jiim> royi usitil pcrfrtlty wheo 
th^ bnaV ii hrgEeii with largo heoty roUerr, loiuie cither of wood or ifone.. The 
catfcE thuj cleared of ifo llulk il dric^ thcpfOUghly ill ibfi KtOp diet it on ay 

tint hs litiblfl Ed heat wJwn packed for ihipnieoL TlU methLitd etnplc»yGd iu thi 
West Liidieo dlfficri &(rrn thia. Negroea ore eel io^lhenucii of the Derriai nt are 
niMrieoiI^ ripCi end fortliu purpuK a» prorLdiKrea£]!i wilIi a eim'roEsha^p haiiog 
nu iron nng or haou at its mouth to keep it ilvmyj diAtendeJp rmd thii W m 
riur^E rtrnnd the ocek ho u to leoro both hatldi ut iibcTtr. Aa allea jeh thu bag 
is hJfnh thk eauEenti at^e inui^forred to a Inr^e boJiiket placeii eonrenlEudy foe 
the nufpu»+ It is the uheuiI eulculadun^ thiLt ciuih hushel uf ripe bciriH wiU 
yield tcu poimili' w^iglit merdhiintahlfl aafe* In coring onlfoe it U Himettma* 
uriual to expose the ^rtie^ to the Hiiii'i ray^ In layers lire ocsli Inchei dee^ 
00 n plAtfgflxi^ By UlU meaiu die pulp formEoti in m fov dnyr ; in d hqrmg 
thiM tlirown Liif s itroug iddulinis tnoistmic, driot i^raifoally dimtig ahaut Ihreu 
weeks J the husks Sie ailerwardi leporaM frum the seedi in s milL Other 
iHlaJilers remos^e the pu!p foom tlie seedi ss suitn ai the brrrtrt am gathered^ 
The pulping^mfll Jdt this purpeae aoiuisti of s horizouml BuM foJIurr 

tuiord by A croJlkt and octiog againiit a moTiihlg hreast-board^ h placed as to 
tirerem the pnaaage uf wbole bemin hcCwetin and the roller. The pulp 

11 iheu sepLunted froui the teedi by WAnhiog them, imil tlie Eathrr are tprad 
out in too Stitt I 0 dry^ It is then neceasTy to mtoove the ruembnuioat 
ikilt CUT pfirehmeoti whifh is et&ctcd by mDaoi of hesry mUeis nntniug in s 
truLigh whemin the Bceds are put. ThEl mill li Worked by cattle, llic leedi 
am aftEmrdi whiooWcd to fenknUe the chsiff; und y usy onmog them sopesr 
to Imre escaped the actnni af die roller, they ore again pna«cd thnnign tlio 
mflL The laaiting of uwtH'o for U»e it 4 lifftMi that require! some mcely; If 
Itumed, much of die hoe ojomaiie tiAYmir will b« dntrt^'tHl, and a dtia^ecablc 
hitlEr i^un subirtittllcd. The TUdstlng ia now iismdiy pu^urioed in ■ eyilndricid 
vessel, which is continually ttproud Upon its axis orcr dm fine-pliLCD, in order fo 
jrrrmnt the too greoi hciitiog of any one port, Hid 1*0 aecotopliih the condntud 
khiAiag of the cnritenU. ^Duld o.ctet be kept fur any length of dms 

nfliif it has been rO,i»tcd, and ihouLl orcer be ground until it la required for 
infiiiuntLf or *amt portioEi of Eta hiir flatour wiUl^ duilpabrtL Count ItojuTordl 
who paid peoi atlentiun to the fnaii™ment and prepajndrtn uf cnjfee, used to 
prewve the ommatie fngrancu uf laat which had hem gnmodj by placing 
It inio s cybniliiail mctuliic hok, which was CDveriMl by an acCintiScty fitting 
pistnn in the iniufer heinf waU diHed by a nic^ oiljusted «rsf OU tho 
Oillauic. An improved apparatai fat roastirig coffee was patented by I^lr^ 
Kroni in 1^31, thb opErotinll of which, it ti Haiti, cvlli&rt a lljivour similar to 
that fomii Mcnhs tn Wcfit India cufFeii and* owing to dw relention of ih* 
cssrlitJat uilf a grroEcr weight of mosted eyffVe ia obtained from S weight 

of the rnw nuLtcnnl. The art, ACeEJrtiing to Mr. l^voluV itfsctice^ aseitm to con- 
■iit in the ahstTnctiuD of the aqnecnu end aeidnjnaa maE^, wilbaul riiUlillXLELg 
ihs eiscaiUl Dill Upon nhich mainly depend thf. fluVoHir and agrreable qiioLidH 
ut coflhr^ Tha amratui Cundite of HEI ellipi^ iron Pflort^ oei m bridt-wmkr 
over a furlldCr} tl^ rctuTt H made Ed rvvulTB utcd IlciIIdw min, une of dirm 
firving u on exit pAtsoge for the vip<jur, which ii deliTered Ihercfrozn rntei a 


COFFEE, 









eonv'i^lnl ppt, rmmr rtfHT in cold wntETj And is tkfttbjf condffPVBed l tho c^lur 
boUnfr uift 11 fw tbe coovieniEncH u£ Sntlfpdiulnf' tbe eummur,'^ wllich la a 
oert^Avled tnlie, u*ed ba draw crtit A Simplfl uf coffbs midEr optr^Mi^ while 
Ai A Adivt^ ndvt m «kBe of tlin vi^ut aecuifiiditiii^ iu too greafc 
rjM of the rebjiti mu placed erer thflr rMpeetke furwcAi apd 
Efled En rardrfl hy geeHng connectfid to tbeir iLic% to whiEb niotjon 
IS i^Tcn W a Eiciim ao^inep o!t dny other coiitieIiIiIIL tPi)-wer« WhEn the fWMting 
hu been JWnd enEnpIrl^ the retorts art lifted acitof mair apertiira WOT ihfi fUr- 
nfucej find tnrrved WOT uppai nne af thclf aJ?Pj width, ia prafiaed with an uag)ifu®nii 
iwiTi!l bearing for that pUrpOw J the po^n » Hum ductt*rged+ Hiid the opemhon 
renewed upon a fkeah quantity- In the orduwy mEthoid nf niuthiff euflto an 
Aoelfe oeidi is ffenerAtEd, whiii u djJlhied hi the- IlipuiT if the mfiifiiun rentahis 
long. To abnalfl thia tEKOflTeniEncE, nir j||ipariLt3u was eoUUiyed called il 
ithgiitf m which ihe cniFea u put into a bag nmended in the rim of ihe Tesael, 
W5d boiling waljLc hariftg been poured throngh, ft ia Kpir^d and nunuved 
from the water, which nemorni pretty free frnm scidh and cucnhloirfl with rnneh 
Afonuudo tagranee. In colfw zunirted by KTani’l dietUlatnry prowls biifara 
mentioned, we acetic acid It Itiamljr gtrf rid and ihertfbn^ th* umi# |wc- 
CMidons that afa tlKd m the biggin nre nnA neCtUAry, ond a richer Ulhumn 
may he made hy oU owing the etdfee to loah tongwhi the wntor; but^ ihfi frapaiat 
priaclplfi Unf m TEvy tnlattlennlurcp Mr^Erimt contrived ihe following apporatua. 
which m found to iHcWOT the ahjeoli in- 
traded cttCretnely weUi imd will ierrB for 
the fdundalioi] of a maehlne nf a innrii ole- 
gant e*t«i£ir. The body a of the tca 
of a cjVndrical form i It hu a enra 
tnp, and At C a hottomd imdcl' vhkh 
itand or fncnace containing & bunp 
b a doarting pislOli wfth a hnak unider- 
nfiAih fer mapending the fp^nnd ra^ce 
in a bag n. ihc do 4 Ldng miten il made 
of twodun metBl plateiStddcred tfigEther^ 
with ahollew f|iscebetwMa thEsnexpabb 
of bolding m maffidrat quantity of air to 
rEQdar iladf and the bag nf codhc buoy- 
anL The piston ii nccuraiely dtted to 
the cyHndcxp hut M u to allow it to ria* 
and tail frtely with the imiacc of the 
liquid In which h floala^ and Qios pra- 
icrro the mhuion Emm the conmet nf 
air, end them ia only an extrecqely fine 
circular lino of liquor (it the edgrS ex¬ 
posed; the heat and the aroma of the 
tnfnsian il thua presOTTEjd ontil the lajf 

cup ii drawn off: When cofli;# ii pound m a ton powder, and frtflred 
amemg the wbIet^ Iha miticUi are a Inng timo auhsMUug, and aro c^y 
turbed after hating aetUed- Tn dear Lbolh[uJd It haa bcon uanal to mt\ a Tcff 
iliTeda of iiinglaa or aihcr Anliiud gslatioH. The Inconteinelil'W of thia pnv 
GCH probably catticd Ou hitroductiun of Uie hqgj which ia buwfitEr not wimnnat 
iame dbadcimtiigeD; among which may be inentionei.1 the trouble nf alBKDitng, 
and the imperfect Hhillon cf m portlun of the cxtraEtrte inAttar wbaii the 
enfleo lies hi 10 dtfnK a nmaa. It haa accordingly been attggestEd to place the 
coffM betwiM two dot perfomled at ncaily the boUnm of tl-ir vakUl ; 

the water fih-ould be ropplied by a tuba eHEuding nnm the top of tho yniel En 
the hottiFUi,, from whEuce h wdl amnd ibnol^ the stroihfTa^ and tlia cofl« 
Fonlanied bolwHti ihcnct. which being unconfinedi, avery jKiniclo will ha lept 1“ 
■gitollan by the boiling wnlcri and bo thotmifilily operotnd upon - to thia 
ATTimgttncnt this dtulmg pbton, belbte daicribed, mm" be advantageonaiy 
addi£ 

hloce lbs foregniug lUggHtiuna were maik^ Mr- Juikea, of the StnUul, hoi 





COLCHICUM AUTUMNALE, 


3sa 


mtroduwJ it CoSrt-pol an tJ.e prhicblt 

cut a il a VBwri [Jjiaid otrt l» tmp ftlfnnja:, Inin wbicli ll“ nHlHWHn 
miiblttr of irot^r a put; s a a duuWe TMSct, the 
inumal uoo j-nn MUtt f* of a peifonUed mutnl dtp to huUl 
the BTDUtitl cdfee ; t ii uBother iwipkiit fitUnc oy@ 

1, and httTiBg a lalw at i wiien the water in a bailie 
the riiiinl Mceitd* imoiigHt the cufliie in *; and when 
the Melim Ktumnhrirt in inineUnt foreei Ita prs^ 
unOD the mrfiica <4 the water in o mum th* hoi^ 
fluid (« ascend the pipe e *. end tn }“ dJ*d'“B*d into 
the veseei e ,* the lump ni»J then he hl^ out, nnd 
lie littmd will peicoieW ihrcrt^lt the Eofliw m a, end 
the perfimtod rininCT in iU oesaal to *ewl o, 
which will thn* hMoulC flllnd with e Gltoted end 
AniTulic in5™rtL 

COFFEa iy\M. An cndosiirc coniirnclDd fcr Oie 
pt^fpoK of li^ili^ the fnundaliDlM of bfr!%w^ pierif 
formed two or more edwb of pOo* dfi™i iJm 
lo^pllterT with day iliroiru la between tbe luwt, tbe 
hMdn of the jMk* Tiling oboTi whUet aurk^ ^na 

thin furmiog a bimicf to eidiiile tim wKtetv 

COHESfoNp SW ATTmjOTHi^ or CoifEftiow, U UuLt 
pftwer by whidi the purtieleii (if boeUwM W hdd 
tocctlier The obadiiite etilitiiiio ef eolub it ^ 

itSfid by the far™ acO^aasrj to tlwm mmdni ; bfat U excilrd 
tiiM- At dm ihum clbU mimiiriiCtUfy of Captw a irylindnoal ^ of 

ifoa, of ]| mdm* dlflCtwEor, WOJ drawn Biumkr hy m fortfe af 43 InrM. Ifermu 
diD typtnrB the har hraethened nbolli 5 bctcB, Uid Tfti n?dui?«l iie«l? thrcc- 
cttfhdii of ao ificli At the part whew the fractm twlc jiIm?, wbAh 
hyaliid to A drgrw nnpbaMKh if nnt painfuli tii the Tins eoh™’™ 

of nl0t4] Ii OOBMtIamtIv inmMwi by hrairamTlg. roUmfo or drewilifr 

tbHoTid^ lolsSe ihoWd cebeiiTe utreiigth of H iqi^ inch m Iht 
« the fat™ necciHiry to |mU UMBnbr a eqtmrc inch of the vnjiiMJi nihetiilkCAa 
ni^m ril th'CTCm. 



ilitl 1111111 

i U <’j 




Coppert ' - 

Dittu^ wire . - - p 

Gbid wtre . . . - 

Iron, eait . . - i 

Uillo (Oifftlteii) 

rijlto^ hoT w - H « 

rhtli.1 {CJepnan) * 

GtUOi wi™ . * e - 

Platinnm wine . p * 

^S^IVAT ditto ^ . T e 

Aih , V ■■ ■ -I w 

Berch . . ^ * 

DmI {Nofwar iptuce} 
Ditto (Etiglliu] , , ■ 

Elm w - * 'p ■ ■ 


Heiup lliffM gliwJ togetliEf w 


. . *2X000 
. * ^\jm 
. , liijm 
, , ^,4MO to 50,000 

, , 00,™>toSt),«XI 

o , eOeOOa to !K>,0OO 
. H J13tOO0 
. . 515.000 
, , 40,«K1 

, . 17,000 

. * :|7.™ 

. . IthOOO 
. - 7,000 

. , 13,000 
. , it.oootdD Lo^cioa 
. . 92,000 


COINAGE, w Cotiinoi eS the arl «f miWng mcrtBllic mooryi, MtliTi 
COIjChFcUM AimfMNALEu A Tqi^d^c£nH: plenh tiie yinoiw mfnaJon of 
itfh 4 i« nfct h« heeji hy Sir ELUbcae to nqi« i^pe-^C I"™eii of idle^ 

Tuiing SOUL Tim Bcdimcnlof the Infbil^^ auijhl Ui he immured by fllilfBtimip 
u il muiaiiA gripcf, dckDEAi, aiLJ yomitmg. 






















COMll MAKINU. 





COLLAR. A (IMI uf a hofuc'i linnies* wliicL nirrOLilidi ]<{■ fiset. mid le 
wluih tracM are Htljitlicd Iij- a'ldd. Ih Ii urditiarila c<,n»iiai of a 

^ulTcd l^Mhw pad, od Wbrh T»t Iwd cuncd bjua cuJlad tha unileJ at 

Lhfi lotirtT cdd9 fay a kw Jinti of cham, 
olid dnwn Ui^Qitr id Lop by a strap 
Jind blickle \ Eut iroia i\iv colkpidn^ id' 
llm lll^n^^», tb^ ali-otildfim of Ltip JKciriiid 
freijiiimlJv become ruii^p ^luah mdu£» 
many to RjTE the tohreastEn^ 

^thcr tSfiji collon. Jo Mf. Lukin a 
inipmi’ed harsp cftlllLrt tiic Imim! h juatEe 
in OOP itleorp wluchj from ]la daedeily^ 

Ttas M landc^ne)’ to orpiinLl instend of 
■cchllrvpdlipp nnij jJie podj upoo u xuno nnl 
fixEtl inirtiQViilaly, biiE torn roviiiil upon 
the Tiomu as an nxia^ by irliioL memii 
tha pmoHun: odimu iisplf to ibp mutiun i 
or the boTBP^ aDif nw Penally tcdiusw x1l 6 ci L 
chofing agunit hii ihouldcn. 
iLthlK'Acd cut reptefipot# one oF these 
t’oUnra. a ft Tcpnacnt the podli, -one 
turned T^]y itwnd Upon tho kmoet 
^ to juDw thifir aedno; e e lurc olipi 
for the tracer ^ if a EmaJI pad irliicli lies 
iFfer the bone'a nttkr nod r the iirap 
by tt'JjJeb tbe haioH are contracted in 
ouy rHluireJ de^ee:. 

COLOUR (3 thnJ propcTty in bodlra TliJeh;, when acted Upon by Lght, 
iiiipietssEB tbs inindi, tbrnug'h the agency uf anr vglit, witb tboae lensatioDJi nrbicb 
we denucatoate coJoiif, The t^ht of the aun, which wemi perfectly liiHoogeneal 
whit*, ii unlTc^y nctnuaiifil-iid tn be cosnpfled of no fewer tbim ffctm 
ditff?iTdit ■cfllimTai TlK.^ tvdr CnuigB, yeHoWi green, lJuPp puip]*] and vitiltt A 
hcdj which 4ipppfln to be of a red ootoiir he* the properly of rt:erctuig the nd 
ray* muPc pawErfuHy iltuti any of the utluEn, and ho of the oraiigr, yilloMr, 
grwQp iu. A hotly which » of n black cobur, Imtead of reilf^inn, Hlmzrba 
flh or tllB greatau part uf tlia rayi that fell upon it ? and, on tbe contniryp 
a body vhich Bppean to be wjutc reflect* fhe greatest part of tito rays indu- 
^mmately, witliaut *eparaling tlic tine from iho See IVrNTlao and 

I Ir^irfttatr. 

COMB xMAKIiVG. Tbe preccaa of c«mb making ii umally cnnducied u 
fttlJawTL The materiid oT which the Cdnah is farmed la Aral rtiduccd tn thin 
sroDoib pint** ftf bh oren thickoraK ^Oii wnrkman vbo 4 .tj±i the tefUi ibeo 
(4*teiis ODE of theae pJalea in a chunp or vice, end proc<h^da lo cat tbE teeiJj by 
ntEiUiij uf a doubla aew, of which cash bllde ia snmowhat like ihc ehmH ocio 
ft-ith which jcineis and cabfnet-mikcra cut thdr boE work. Al ibi* UEstnunent 
Jen™ tbe work hjuiltc, and Iq rather a rough ilatCp particalarly in the huidc 
of cadj looth, il ij foUnw^d by fiUHjLheF ahoiiT the iLu and ihacw cf a 
kiiifi^ barm? teeth like a file on Each fiat Bide. After tLk two olbET* of tlie 
a^e liupCp bui each fmer cut than diE fomicr, follow. One stroke on each 
■uae of the comb ti llien given wJlJi a rasping tod, In take tiff any ropghneM 
ibttt may nemain tm llbc *id» of tbe teolLp nfter which they arc potuhed hy 
mWne dlcm witb ratlen «one, mid oH aprand uptm a piiice of huff ItfOthcr. 
tilth the wmple fipponitUs abncH deaertbed, dcUcnto ivury comba^ OPntdnmg 
from fifty tn troth in the Iivcbp are ent, Mr. JQnndiiy 'a irnthm* fiyr cntflng 
the tooth of combi is constructed u fdlows: upon an aibor drheo by a traodJe, i 
» find a oumlKr of ctrcnlar itrd cntteri, carrETpondtog to tlm nutclics mtcndnl 
j ***“ cutter*, whitih are abirtil two hichS dkmetcTp 

md ^ EXactlT equal in tbickn***, have brana wnaheii between Lbemp and IUt 
alsp kept iTguiAriy isimdur Just above the place where thr cnitib ctlk'#*, by *l«l 
giude* flsEd tn a Jtallunajy frame. Tllc comb b briiily ftecurrii to a hodxaclo] 
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.tidlni' Uoct Eir "bkli ii to «IvanM towariU tl« wntre of thf 

.,ht ^ the cuttort, ty nJ«.n» *f a «Trir Umwid cn]l«T hj lialid _« h J » blMld- 
„hMl *i.i-i-»-l MPOU ill nm. The cofnbs «» pamlcd l*y opp^inK «»in t“ “ 


wheel upem - i k - 1 _ - 

urbor. djnTeu by ■ and dolbhl with - „ 

■ - * _ * 1_ In ntBiiiry EDEUb putting' 


(ipplyingl 

vjLh ^Binfeimredgra. 

have betn mtrtducBd in lli« w^ty racob cu . 
michinei b^x. Ljiti, who ba* nlta inTsnteda muhine by whidi two tombs 
Bfx cut at iHMW out of nny IwHgh miietial, 
as bom Ell tnrtoilioabEUs the puHi Ctrt 
out from betwotn Ihs toBlb of one coanb 
rorming the t*wth of lie irthar Bomb m 
manner slwwis iu the SJUiBiinl dwgmm | by 
whurh mrans ibe wnto of ■Oltorial nwauoned 
ill enttiiie Bombs by Ilm orfitory pr™^ is 

avoided. Thu marhillB is nrpj^tod in tlm 

^ aleTor, which, hy aidiiioaupon >*» 




an lUenuting KWrthm lo the tteU c Bf # it il» » ta 

atiMlied to a vtnmg bsUiad iipfinf, eontiJned in the rybridneal bme, and 
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a&cti immrtliEtElj' ora jL At firtch Dltmmky q( live tilliiir ii n ajnail chnel 
d li, m qpon ilkli&f nsd^ mo llml iha-ir dbtMiic« aamidf r Biay ho slwaym eq ilal 
io tliE Jsikgtli of lilt cutt^ iKno clii-Bplj mike Lbe cud nil, tj nhich eIid teHE'lJi 

of thrtS one COtnb ifc sepsmed from the back of the Otbcf EfintaLji the 

cuitin £i a. trftve*f*njg caniii^ upon whIcL ihe bofn or lortofMlirll k fimdj 
Kcumi W : h ii tuE.de hollow to odsuk of a hoal^ iron beto;: 

mlTiidncni Withiti Ic, in order to udlan tbt fiOltt nr Jortoiioiihellt an it 

rEodET il Ieu lirtUlt, Thh cirriflge U adtiioixd ilong o chw mortitr, £icd 
the bod of tho nweljJ&D W incana of a iCTtW, ll|Kiti oO* cod of w Lkji U a 
nhccj, which ii nioT^Etf by lliO OompiKiod IcvEia 11 jt- TllC koEOEBt: oT 
the tciGlli of the COtnbt \m r?gul&tEd hy the tfletll id the micLit wbcEl, lyhJth h- 
jR^ounitnely chongtd with the mttirc of tho work^ and a ban die b plucd on the 
axu rif tfae i-atEhiit whscl for Lhc pisrpo^ uf bridgirig bark iJse fiwnip oftn a 
comb kas been cuU The cpeJutlQG of iba micIlhtE ii u fottoWi — the qJtcf^ 
natiog ifti^LnO of the ItrriEr & hAckwarili And ftitwarda iiEtcmfiitiiJr laguet idil 
ilcproaKi iLo mckj C e; the horns or turred prroctlonj in the luiddlc iif iJiFfiP 
rack* hiring dnorn the oiltUtr ty by wbicb one mie of a tonth li edt, wliilit tfii^ 
Exlmolticft of the mcki dEpma one of the itMkIi d, which makEi the nit at the 
rml of the tOfithn. Tlw Clltlrt « Ii teturnEtl during the riiC of iIjb mck, hy tbo 
ipriog ninLomcd wftbiti the cyHncIrical boi, idd the chhEU J hy the epring of 
Ihii ro^la Hpn which thty arc met lo order lo gbe tho tsperBd fonn to euch 
looth, flod to rcTEfSB them JneoMMTely upuu the oTipaiito lide of each of the 
mckif la thaL ahnwo hi eIie cn^Tmi^ » a llnil] inclined ptane or CaJOy which^ 
an the dffiiceDt of the nek actni^ npon the TcrdaiJ harm// atiadied one to cuch 
end of the cutter fremep canaci tliB cutter to change ita pdfitlon, and to make 
Hiimdar ii»Btei4 of parnilei InciManiL 

tOMBUSTlONx lbe diBragapemenE of bent and light which atcntniKniEi 
chEDUiL&l comhmatiDiii CombuaUoa wai for a long time Laid to be the dle^ 
ckkgigenirnt nr dirrelapinent-of a crrlikiii air fnppgaed In he cuotaiped in all 
coiobuntUe bodicif a^ to which the ntinc of vaa i^i^edi end 

bodjn which hod mvdrrgomr cauibostion were laid lo be dephlogutitatcii, nr in 
ImTe parted with thrdr phk^btonir Thia hypotheeia, BOtwilLetaiidiHe the 
liiuTicmkEi at wiatiCH with it, and pArOrutirly iho feuiili&r nne thet 

miitallk oadde* formed hy ceiiihii«tiotk inctease In w^ght, which coold out be 
the cw if combiutiivn conafitcd In depriTTne tlitm of any tubilance pvrvfonily 
cnntaLned in ibenip Wu ai^Emaly mamtatned by many |ph;liDi*phE!ia Wg aft^ 
the hrilElffifit <^ei:wmef of Scheele, Carendifh, flJld FriEadey, m to the imUsrc 
cf iittnojiplicric tnh^ and agajfjat the theory of Lai'oiilcr, founiipd i4|Min these 
diaenrE-rhs, and npen Dr. msirk'm ilvtory of latent heat. AccordiDg to the 
theoiT nf fiAT^oiafcr, ihe light and lieat emanate femn the axygenom poftiem nf 
the iitinEwp}ieT& it the moment of Iti fixatLOU wiih rnfAmmahto bodies; and 
sueecadiug chrmtilv of hii iclioal, onlarging upon tku ide% Ikarc ranged nlJ 
ilkbiJtancev UndfT two diasci, rii. eambui^Met, and aupportm ol eoml]nBlii:in. 
But thii tbcotjp elUinu^li inueh more conBftcnt with moii of tfie plimimnena 

conphustioji, la EtiU lJl«ufQclcnt to acemant Hbf Hme of them^ and the dia- 
trnction between cambnatildiM and Bupportm of cninlaiitirm apikcaia ta bo 
altogL'lEwr inLQgitLajy, for caie lululAIICe U freqacntly in both ca|)icibEi, being at 
one umr marmfiy # lUpporEcr. and at an^kcr lime a ccanLiilllile. Thila, 
«iilpliUTVtt4-4 bydrnjA la a combiulifale with and chlorine n nipjwrter 

wuh potaiyamn; and nilpliun wtiH chlorine nnd oaj-goii, Bcti m n cnmhiuinilEp 
but wulj ihc onrtalB il brenniEi n nrpportar, Ncr Oka Wo udritx thr appearancra 
to BO eitrufion of latent beiflt in cntHci^ueiiiCc of cafldenAatiMi : die nrotoiide 
of eblurinr, n body dnElttite any cerribiuitiblc conitilnjonlE at the mwtmnt t£ 
dccoinpeukian, evolroa Uglu iod heat with Mploiivi^ rSuIcna^ and ici Tolutno 
bmmpi ohn-fifth greater; iJid the cldorntn and nitratefl in Ilka irmnoor trcon^l 
With Ch^nal, sulphur, or meta^ drtimmtm ^ diftagmle, whlli the icluma of 
Iho cookhintiig anlwlancea ii gfraUy Eniar^fctL Naklire can the lical eV oiced 
m vmbortiim bp attribulcd lO * damiaiihcd taparity for heal m the ranilliojr 
ttobaleauwi, fur in the grEit^^n™bcr of ca% tbate {m nn tltmuimi^ui of CipadlT 
nf the fompfRindi farmed, far the comldnatieta of OKygeS, and 
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Mroecn, or <rf lulhlmr juid Ir^ pr^diuH fw enfotcr dteratiuu » tJi* 
of Tuter. «• af Use nulphnrei of ^oail, than uic comhmntuffl rf wygm Kwtn 
cutipCT, If'tti D*^ iilTS'p ^ “f *u^plltt^ widi Cifhnri, pi^ueti m th* o^gwitlP» of 
thl MidEi of theiE mclals, or of eaiVlwet of *ul|thnr. Til* prsci^f, oiwl 
nlimfnnu siiiukr fiioto, pfuve that oontbuition u Hot o«^altly dcprndi^ 
upon llie ^ncr of OSJgeo! tl*»l ^ erohi^ll of th* hoot W nij* to 
XiAv to a giu oMtinj With in latent rtote of that othofeJ fluul Win flJtatitm 
or Mmbmtioll: ami thut no poodiitr auhatiMO, or fimn of mattcTf « necaaaty 
for preduoitig the *««t. hot that it ij * pneral result rf the Mtions of any 

a ®_ I ..r ^Isia-ppiiFJit iiKr^tiniu. CtT cif dLffmsIlt filfietncju 


rewaj^of sii H. Deer. For n dear Uid eotnpirehinBlM accoulit ^ 
expedmenti conneeted wii ao^Ml, tMithar WItk hn luffiwce* thenrftoM, 
wowfeT tho teeder to D*^ Utaa Chouiuml Dkfiettfru. .... 

COMFA&3- A uumdcikl mitnira«Eii, ■tuJ'dng tliir dirwimn In 
a fioOujea DC thir purt of the hDriMii to wWcIi W Heod U dlTEclcd™ 
of a flulW of wMrh bdUK repaatadlj Wbhrf With • 
aennirea the property of EoUaUfltly taking a ilinirtim nearly tgrreyqndms W W 
th? meHdianf^bw fredy roipcndiid frtisn a threa d W upoit a g .. 

Ahhoiiefa »a important EDoafsliJeniDa have flowed from the 
camMai aa from mv otbee inrcnlisw whatrteT. lio MIO* “f llie enltisW srf ^ 

SS^ .p -'4 ij .h^). i»a 1 . 

{d the pea^mt obKoriw. In Europe wo «« 

R Oivaiil of Kaplea, who. towarda the eloM of the ? 

com»eticcme«irf ihe thiiteeMlh laintiiry, sAeerretl thal 

hr n]llUi:t with the loadltoEie: but meat wntaf* upon the anl^eel MTM Mialtho 
Jfaoil. b..E hof^T- that period to the Inshaiti and ch.n««: n.y 
hi l£X»'i SpifU (if SiarUhu /hiuetery, It V a^!^ to nf’!l« 

"teanmd ■rgimionl,*' thal il wm known to and fuiroed 

esimi^tlrf^e art The compa* tJ osleiwively uirf 
iJLbig. » well ai in tiaviBationi hut ihcra tf m 
ihent, that inaiine eompasie* Iwtb Jt eitcnkr dirtily mto 

parti or Msinta, and attiS^ to the o«dk i hot in llto« putp.^ 

Skootdi^^to theboltnm nftbe hoje, which iatmtied nH the ne^ roiiwidoa 
Wtdl the nuirtb point of tlie card. Maltne eotopaaem are nsnaUe inpporttd 

ti[iop a pm of hiMi, having a fine {Mint, tot'^'lhe 

1 Hintake eentte of the ftecdlr (if magnetiMd barj die i^rt rt fiiM 
botiom of n cEieutor W or haem, which U luipei^ by two pena tnmlllg m 
to a ^wO^trie -iti. toe (drctilar boii thi* ringagam»^pei^.hy 
two otoa aTnidit nn^hHi 10 the fomer, the whnla Aemitig a nnitef^ joint. 
B«i,^ the tharo tl anntofT one Wade uro nf at foe 

to-^4 the^aon a bearing, in order to aarertiw the variWion of 
or the^diflknmee between the true ™d wapetM 
to the beilinp of difltonrtt ohj^ in 

S«erttoSnl]» Tto (toed, brtulei the ttortv-tWO pumla, 11 a^ 

nitolr divided at the earenmrerenw into sqo Jegiwa, 

k .kaelV^ti^ far vlmrEiiDf tllB CDni K tCutMl the IwarmK Ia DOlauaeap 

S'W tn altow lime fnrSE ofl- too angle. The 

witoin a aquare hmt, which Saitir w mpperted tqxw a piro* ton the fw of n 
thn-f Irn^ etandUto that the right vatief maj be lunlcd to w y part o f the 
K«5*C»Pt-mlPhiQipli lOi*. ha» tllkon nut n p^nt for «* «fP^ 
XXtili aW* eomjSie.; the (Aj eel of which 1 . to prevent tl^ ito,^- 
mfntB wlii^ Miidlilr H eoocuiiian oernkm lo tbPM mfiTOmani^ 
rlS a frcouenllv thrown off iti eentnd pivot, aa ia eoweiiuie* Ae ca^ i^y 
wanther or toNA firtog gimi, Itriktog of itoam-hoat ua^le^&t The fi|{Ule 

tolS frlSwiW >■ JP™ ** iwpfoeed cempw^ « 

“CiUoJdaidfori^ of n hoUo- tube which torioMa . long ipinl ipimg. verttoe 


die iUMtcHy mind and derp and luccuwful 


a tf 
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iimrti K lNr#rlln 5 nt t; to tJiii are fiifil («<] Iiaiidliij tt, bj wliicli Jl maV be 

ews Hted nitlm) tbe eta^dju^^ {cvmpreBun^ the cisd the ntaj Test 


rig. I. 



■t 01 the notehee or reeeMei Noa. 1,2,3, i, efhkh ttv fanned id upwile ijJin 
^lh« tuMpJo reeene k)l« liendleefe, if k a idwrt suLiii cj'lindricel pwe, n fitted 



Tceti Mp<in tlie pirot p ; tiu pjeol pauee thrcmph the erm ^ end the 
“ L?- *“7 ** ** ipheriiil knob, (b^te; leim at liy JSa. 2, wblcb 

exhifalta the uune pane upon a l»if er Mel#). This epheritiDl knob mil upon B 
Bel nirfllM uf apnte, ewuolkn, or other hard etane i, whitll b'ea ID 4 recHM 
upon [he t{i|t of [he piece J, iUld ii kept in iu plm hj the cap i being Krteed 
UMm Eipan i(; the cap i; ii ttiflde concaFe in the upper part of i^ to fit the 
iphcrtui knnh, m tluit the latter, jnatiiig at boltoin upoo a liinl plane, and 
iihore III iia hemiaphericBt cnncsdty, can liui] freely in ony dfrecifim. .di « m 
U ihavD i block) the eectioD of a lentlen riUf, whjcli eurrolindj the eompau- 
bo* M Ja ibum by the tv« innllcl doUvd liace. At n n ile tvo handin 
nted to kaden nng, by »lii<lv it tnay be ihified higher to- Wer on ihe 
we, and » (ijlri Dt ooy height at pleejore, by the palia o 0 djiipping iota lha 
twiki 9 9, which eie «Tew«d to oppaeibe lidei of the «». a 1i the ateerina, 
W ‘^liihber i point," Wiikb !a lumnded upon . moT*Wc Jollit r tw a cenm. If 
tairtiOB, and oklU^i u b iHtoJuW ’fiiik centre bemg placed eo w to ih'de 
between two Te^ guides it may be raked or lowcJed at pteiaaie, and la 
rrlaioed ifl iti plan by ihe prtMure of a nirinp in, the eentrii The liihber’i 
pninl Ihould ^ ft4)ll*tcd M aa to he evrh wStll ihe upper edg* of iho (Wnnaaa. 

Mf kw^g centre r, and the bnh* diooid bkihiAcd aloa/^ 
^ until hcomeid* with ilia eirctre of til* budrn rint. If the nretiuirS’ the 

b*'E‘^!^ ‘r ‘ too TSlenl, it b 10 ba checked 

ay nuilng ihr Ilui4Ii-iI c c inlo tana of the notiihn L 1 a. 4 u fnm* b* tikfinPiwl 
by eirctonilaneea. The «dU*tio« of ihe comp.«.i;o 4 a re h 
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Ihr ring^ ramng il m bNjvriSig weiLtber, 

and kiW^ring it in fiiirt WiU*Jber. ft livqiicfitlv 
bAppcni st that the san it f itibk, tlthaugh 
the hfirisiin cHiirwt Eic dintmgaiahcd for fej^ and 
hoje* in H hkb asE it beenme^ iii!p™rtiEa.bIc 
to tthe tSieton'a tItJtndfr, in order lA dfltfrniine 
the ibip^i jd^nifL Thia dreti at oil 

rim p a inconTeiii^nE^ mty, in fiomc titnatEoiu^ 
be lUtendfid with the mcsl ftiLfil coneeqiicliCn, 

Ta tjisvijUii thii dt0lcii]typ LiailL G, Linde- 
«j,KN. pitjijKiiaa Co fctbn IWfl brartiiCTof tbtf 
lofip U near noon flOMMEp ttnliJig tke tamo 
f(opwd bj A good woteb, tlid frtHTl thenfl daU 
In entnpute the nUi^t tneriditli ailiitflde In ibe 
ILMIld waj-j. whkb will piTi Llqe lnii^de And 
oppmEiit time At the iblp j imd tWt laUerp 
comwued iritb the OTeeuwicb tunep wfll g;jvfl 
the TEHisitEide. For tnkiiif ibe fun't bewfing 
he pro|»*W In attfteh to a tmnimli tjmnpaaip 
mnlilkled, on a pivot at the HutiittILt oTa tnpod, 
a lekiBcnpe, titrain^ Upon a jotat, and b £hftg- 
nllyiag glasi to read afl' tbn divmcHift m 
abown Ln the aimcird dJiigTafn4 It i^pears 
to ut ihai ibe Eoatmem uAnnuih compmi (wjih 
wbieh all ihipa an nr ought In he ^ndedp) 
will he fhcEQd ifluch nipwiar la the nbofre 
Winlrivaiaeep by which, we fear it would 
be iliflteiilt to obierFe the he&nng with 
infflcient aCCUTKj^ 

COMPASSES ruatm- 

menlA fW deaerihing drd.«j ineiiftEiing libcip 

ftc. mre of vHtiDiu drecHptiimi f the eommem cnnmt of two iberp- 

Pdinlod bnUiehM M litnung tipofl H hinge at top. Tii«3giil^ 
are cftnalruclMl ftJi the ordinary C0fTspa«etF with thu addEEien nf a third Itff 
taming srpna a univerul Jdnt i they are !i*ed m laying down pUcw GO a chart, 

or HUjAsurilig angles , , „i.i„ 

Btsm CbSipaBw arc for the piirpoie of descnbing andM nf co^craiie 
mjiiit nnd amaijit of a atmight W of wood or wetal, of mitAhk Icfieto. 
tnmkbed with a Hied pdli^t ai a centre, and m mirrable traang pomt* wltLch 
mav Iw Mt to aaj rcdUlt^ radius. 

^iptirnl tbwwwwjp raewlM eallEd a ‘^trammel.’' f^rlhe poipoM 
elllbica, couiat of a bar with a fixed traciiig pnbkL aod two nnro*, which csfi 
be Mt iiSJOO any pa^rt of the bar^ an d which We ■ aliding natftitm m twu grooves 
cut in a pfce« of br™, which grooves iutrlrcCt each erthfr ai right anglu 

PmtJriioniU Carnptmf* are comMcd of two fl»l hare ^mted at the miL 
ajid haviuf a efoore down th^ middle, In any part nf whiCfli can bc set a ilwl 
piTotp hdd fiat by D lightening anew, by whicli mewta the ctnnp™! Ctin be 
divided into two pCTtip bearing mj m|djml proporri-Jtt to each O^er, and 
which, tumjnff neon ibe pivot in the manner of a pur af Kin€f^ the ao^ca 
at the pppHill citreinitiEi wiU be praponiDitaJ to the length of tha reipoctive 

^**!^MPOSiTlON .OF FORCES ia the finding m lingle fo«fl which ho 
«m 1 to two or more given forces when wtiog in given dirE^tjon^ihi iiriiiirip^^ 

Sr which may be Am Oluitimt^ If twn feme., tnnrmgi^e 
two adjMcnl of a parallelc^m wiA vclocito propwtiiHiaJ to Ac IcdgA 
If the «des tff the told impSnjw ^ n body, it will ^ ^ 

bode to OIOTC over tlte diii^dnar of Ae parfllelogf™ m Aa lame ll^ 
nO^ of Ac fcecea ling^y would have impfllTed it alon^ iti comipoiid^ nd^ 
ThU mny he dcmntiilnUcd dperimentaiy hy an mgeniom apn^i^ 
mdeWiitod by Mr. C. UdtxapfeD, of Charijig-croiip and wWb m cxkbitod 
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in iht innrfCiii 
Tlic apporatlii cauifltji tit k 
tetUjigiFW hmrd^ with a 
perpcadicnEnr hrmsB pi]]jir 
fitinJ m AEiifr earner. Tw& 
guide fteeii wires extend 
fitKtn tllr Utincb Al ihr bat^ 

Um in the exp At the tnp, 
iud sufflcicii tly diiiuii Ituiq 
th^ piUitr (4 aEbw tht? two 
inny hollfld and A t^dnc^nd 
upoa them wiibaut tnucMng 
the ptUxt:. HtQ bf^tiriL in 
nude perreftly Hoi-, Tar¬ 
nished, And l^ished, ikud 
wlieii u«d, mu£t lie 
perfrcilj IcTrL At the fHMilt 
where twMsrraiglit liuEB fmm 

the biiitom iir the ^iiids wire* would meet ind in4k<e a r^ht AHflr, t xinAll 
hellev ix mode to recDixe a hull c. The we^kts oT the bxILs w xad ^ tttv 
adjuxted to c&rrf-arpond whti ihv length af the tliux eT the buKrd | *a tlul when 
cltE boll o ij dropped, it will gire xcl ]in|nii1i£ to tlve bftll r, xnd xend it tn the 
end tit the hnxru lit the ditectian of the Ime if in the Xxlax tnne tlul the boll h 
weidd xnid It tu the nf titx bwd m lliii dtmnien r. If now bfith boJlx be 
dropped al the inme inxEniii from the iftiTW hd^ki, dwy will pmpel ihe bxH in 
the du^nol e/ of Lke pxndlelogram m Lhc muna time tbxt dole m them iingly 
would hxre inineUed it aIlmi^ euE of the 1dde«, 

COM PRESS ruiEITY, in Philoiophy,—Uut ^luility of a body by whicii h 
eiiddx fn tlw paaiuTe of another bodji w « to be mduced within 'a ■UaftlU'r 
caru|Kfiltt. Tbe Arnipusaihllilj of liquMs ix xtiU a mntiitr of doubt with pMlo^ 
sophBn, fllthoLigb some cauB^der tVte fact paved by the experiixieuta uf Air. 
CiiitoM, and, iDKire Ixtoly, of Mr. Ferkuu. AecocnhTig to the rarmcr gentkmonj 
the eempreBiion of 


HpiriU of wine, xpee. grxt. d-td Wax paxla 


Rjuu wxtef . . ^ ItMKI . . i>^Si ** 

MciTCiy * . . rp I3j5^t5« immjm 


C0N1>£KSATI0N. The xrt by wtueli xi body h midefed more denxe, 
eampAct, xnd bexvj. CaQdcnjxtHjCL b by muat wrEten dwthigniHhed from 
camprestioD, ^ canndering the latler aa iSeoted by merhBninil furce ar prao' 
EUTEr and the ^mwr by caldi of the sLatnietion «l hi»L 
CONDENSEIL A xEBaet cq which AqtteoiiJ or xpinfcofliift vxpouiv wtn 
redutDd tn a liquid femip eitkeir by iujeelion o| a qnxntity of eold water, ax in 
Ihe condtaMf ^ ■ steam-engine; oe whim tka ii inidmiKiblep. at in the cw of 
xlcnbolit vqpwp by pkciog the cdndEnxcr m onolber tebbeI, throngh whh^ h 
lUnlntoincd x conetoqt enreent of vaterp the OOfidunwr being h couxtnicted Ox 
to expooc the BteojTL nr Txipoiir Jn thin B^rzkta oeec An enUnded rurhiee to the 
nrtainj of iba cooliiig nifdiam. The eoodcnsBn employed hy dlBtrUpra are 
luuatly c om po xe d of a Song tube of |mte tin, of of oippcf titmed, formed Into m 
■cri^ af cencxntrk eoilx frver ime ■natketp xtvd from itx xhxpe deaommiMed A 
worm; this ix placed in a large exl, wllJch a called tbe Wnim-tuh. Bui when 
the dUdlUlInq k curried on span a IxJpe xcale, the worm It IM of x cylindric 
lection, aa it k nut the farm wbkb ix beil adapted fur the pnrpw of ctHiden- 
mdon; lor on acconnt of the large diameter of llie tobCr wMch iken beocmm 
neccieaiy, that p<»nirtii of Tnponr which oiaraufii Ibfl cen^ of tha tuha ix tiol 
bvaugbt into mmcicntJy inEltaate caolAel with tka cooling EorCaccii and tbxra- 
fore father cieapi'i eoiiden-ixinnit of irmiiree a mueb. larger quantily of water 
ilian Would be ethcTwiM hcCWary. v arioue xfnmgetnmua hnw, ia ciUuc- 
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been derual for pmenting th^ TiipotEr is extr^dy tJiln itmLBK «> u 
to ebcain 4 r^y vJth iW tcut d* wxter. One mffntrd 

^ Mr. Wlirclerp d H igfa WyfmxLb, appciin ta lu rery juctietcii^ly ijTHngrd for 
tfib |Hirpo«; it ii denaminAl^ by tllfr ihmtiur Uw AltliimBda" CocndtfFHitfr, atid 
ii Tepmented in tbe ncnmiiHiliyin^ cn^ 
gnttini^. ii ii the pi^ Icnding^ hnm tltf 
oT tlie iiitJp mttmgil vhich the 
in |ia the dat cbainiMn h £ 
hlick), 'Iheic dii.inbcT9^ 
the KCtiniiil liew, ippsiT ta 
but they ori! tfDund 
A centml tuhe^ ani terml- 
thc chIc. ep wfiiBrt! lb A enadcaBed 
iirnducti pui d is a pipe le«dm|; 
tram a reMr if Ou. s^T ctitd nter tn the 
bottom of the eenCTAJ mhei vhrre it 
piiaus tlrrcmfh holes repFEBcnted it e r 
umlrtnrAlli 11^0 irit|hmf chtmbmp uid 
CM Mcend in tbe vcaad by pnsdng 
floccnffiiidy tlnmirh efery Ptnl, sa cArn 
turn of [hi tpitw k cuitni-tteiJ hy tlrit 
edfe nr (Rie of ib plutin to the flido of 

the Eontiieiing rt&vl The lenti-r ihui 

hiited in fti pn^iTts flows vui nt the 
wrture / MVtrt A tpTwh nr pip- % 
tSiii nrrxilignnrTit it irili be tlirt;Bed lhal 
the hot Topour or flaKd ia cumbmUy 
di^cnndh^g spindly iin indined fdmie, 
whiln the cgM fluid b cnnitiOtly bHvtid- 
in^i dmoii in ennJul with tiu! otherp ff 
they m only ntpralrd hy Q tefy Lhin 
plitf, Tann^ m the heit ciipdiicttri^ 
inluLkiiira (copper}. ]l will iLStewise he 
c«tdrat thjd two fluidic one coM And the 

olh« hat:, tnfl7 ^ escKunge th«!ir temperAmmt Thti% Lf cold 

water al Fahr. he uLoiitied al the hottom of the h vUb when It 

mrirci Jil the tup, be DCijly of the iaxac luiiperaliitio nt ihe rApour oir nqiud 
(lay 2EW>'>p whicn entejred at the tap^ by btvi^ gn-itwll.y nbilJBclcd the hoii 
fmm thf mpoiir or hot liquid in \te prngresL Toil bem^ nndimtaadt it fuflows 
thbt the ktterp havinj* §nidUAfly parted Inth tti hem iu i ts dea«j|l, will become 
dT the fume, m neeriy the bemle tempemure at thi trmiUiAlhltt of iti tmine 
aa the wwtETp nAUcly pofided Hie llqnttks be ndmitEcd in fhe^ priv|wc- 
ndiunei whi{^ ii mdy rngmalcd the cdckl 

CON^ .4 freoTtielrii^ %nre gcn-srined by the rarolulidD of A right angled 

trurq^le irpqn me of Ha abort iides^ M M aii*. 

CUNGI&ElATION. Thr trmudiiun of a Iai|^ Id a tdkl iitAiep in cnaie^ 
qoEnce of the ihairiflClinn of heat; Omt metal^ ot!* WAtIlr^ Bec^ ere oM lo 
cnngOBl when they pea hXHA a fluid to a idM it altf . With regard to 
conealutuRi is the Mine h FuEuivOf wbkh w. 

raN tC SECTION^ ue the Agnra Jnmud the cxLliing of a cnfi t; by h 
plane ; ihey An dra in UBmher, oomfpoddlng m the diSermt pasitJiitij of ihe 
cuttini^Ane. When ibe cuttUif-plAne pum thmuf h the a^x of the cmie^ 
and eoinetdea with iha oaisp AKdon js a trUnde- When ih* plmne onii Uiw 
Kxk at Tighl anglei^ tha Helioii It a tiircle. When the phuta Axttiug lha au 
oblfqndyt and pAediig throRig'h both aidei «f tha ecutp the icetffiTi in on clUpua. 
Wbctl iba plane cufi the aiii in a Hna jiarmllel tn ana aide of tha eonep thn 
Hcdna ii A jHTAlicIa; And lltdy, when Im plana oatiurr doot not cut the audt^ 
ur enttfog it form# with it an Ifii ihin that ftirmed by the ihlc with It, 
the KOtilHI is an hyperfaalA. The terot omuc PtOfflii Is Applied mUTfi pecnlLarly 
to the three Uat fi^ea t and tha doebrinm pf Ihefr MTCii propertkl comlitutfr 

























CQOPEItlNC, 


bniiicli i>f gi?rjirietry, cif gTMt importiMicH ia BjtttnjuTrij^ ft ml mwiy 
f>dii:r pciente* Sks 

CONOID. A wild produced die circumTOlution of the rxe^nn nf ft 
coiift sWlt iti atad (SDHiiSlUtfnllj' may be ilther nn Elllf]lh!^l t^on«iLl [athpr- 
wiB« called a. ffpbcrDiil), ft h^'perbolkfll EiFiioiil, m: ft parftbqlieHl cenciiE]. 

CONTtlAClED TE[S* Iti HydtftHikip—ft term dBnii^ ibe dirnmnEfon 
which tftkea plftCH in tbc dlami^ifr of ft Bireiin ftf w^r laamg frtijn b t€bcI at 
ft fliicrrt dutaUcc frum the diBcbftrpiig KpprttUTj ^be prrrticleft neftT«t 

the periphery esperieTicEog gnjfttcr ftt&Etion tbin the rpitj ^d bein^ reiftidcd i 
in coilftet^ueiiM of fthlch iti-fi lestftt diftraatcr nf tbn itmim IP to tbe dimnetET of 
the orifice, OU oo aa 1 to tho iqtl«re xml of 2; and m eoinpqiing 

ihp dleoLarge of liuiJit Ibii prop^iriien ^bpold he eubitituted fiw the real 


jiperture, , , , 

CONTRATE WHEEL, or Cmawn Wukel. A wheel hi whiell the recEh do 
not TRdbtE fmiia the ftiiftt hut stand ftt ftogtcA tu the htem, or puailel to 
tbo ftfttft. It ifi eblefly ueed for Elock''WOvlif. 

COOLEKi atnotig bnrWrtm dwtiliEfs^ :tc, h ft lurje ibnllow iffirlKl in wluflt 
liqnidi ere Exposed to cooL n l ■ i 

CDOPEKiNG ifl the on of mimiifaclttrin& CB^k harrclij Tati, and fttl ItJflHa 
of cbtuliiT or Elliptic WDftich Vci#ek that isre bound logetbef Uf hMpa. Tlierc 
Era fr&T'enal dauEt of eooperftp loniE of wbolU CftTTy cm tb^ peeoliar bmnebaft 
diadncdT^ whiJtf othefft embrarq iJie ^rn?rel rMnufKtuie in oua EltabliptimEnl- 
Thfi iroranieftf bowevEr, ^DiiJltily HConfine thcinffeKve# lo the particular line thEy 
httTf h^o hpEPught Up to, and m irhkh tHay «« cDii5«jMnliy most expert. 
Thua we hear of “hali coopera^'" ''nuidlcE ^.tioTwan^’' coopeni,"* white 

EftDprT^" nod " wine EMpem." The wwk of the butt clilefly coiuiiti 

In the ftiftmifftcInrD and repftTT of coakt fur hreweti^ Uho pimcheoiii and 
hogahsadH. Tbclr pfiiulpol tonla lire vn^ fpw* t^t they uaa these With ao mudi 
drlterity ftnd iMl aa to producB With furpdain^ fiicLli^ and diaptttch llw moat 
aolidi ftoctiralft, and aubsUiUtiftl wttrk. WltJi an ftHOp ail ftdxeT two or three 
■poke abftra* nnd A l^ch, the cooper rmpitUy ^¥e* ft Itew and perfEct fiBnn to 
tbeinat«rriBl he operntBs upon. 'I'hir bencb conmati airnply of n atoul jdftok 4 ai 
A f£et l«ngj and 1 foot wide; ]| ataudi npoo tbuT fertr hiiL comideFahly ludlftcd, 
one end of tbE RcnEh bcEng^ tisuaJly ekiint 3 feet higb^ and the aLhET ^ OT K 
incbei loWET* Oil the bEncb are Rted " ilopa " -and “Tteep^” for the porpose ef 
halding the Eta™ or Olhet work Tint cooper hai abo ft krga plniic, Otllfd ft 
Juid tcTp which ia uffoftlljr jLt*d wLth ita fiice Upwards, and fl|piniit which he forcei 
the atJiTca to afaoat tiiElr edge* to ft iinaetb durface, (whether ihowo cdg^ci om 
requiied atmi^bt Of ttlfred^) in order to make the ^Jwnta " or joinings of the 
etuveft cwHe into pHrifiict and bftrdly'prwed Cftnlant* when Olej dje brenght 
tr^Lher Ift form tliG tesbeL To dfflCnV alb or eteh ths kading opctaiiDli?, of 
the coopcTj woidd be USinlmatln^k bEEaiise it ii so opruly hltd dlUVrntftlly prM^ 
tIsrcL Wc ihnil therefore proceed to noticcp and tliftt bnefiy^ the nfttnre of the 
occupaiiom of the crtheT daweB of eoupen mEntiuued ^ end nherwerd^ we BAalL 
insert Bouie patented impTaxementa in the nrt^ that appeei to bey^ffOTrring of 
notice. Tho nmdLft coopert inako ta* of the aanie toola, or ao. ft* in 

the briLEch of ike trade lort deierfbed, but of leu dinrEnaiana, Tbeir work 
conitf tf ehiedy in the mamifactEire lof Lottlca, and antnU caakv for hiddin^ the 
producti of the dlBtiDEriefl, bo^dna nimtcrtrUM otlver pUfpMeft. The dry eooj^Ta 
are employed in minufiictunng ho^haeda, and EBaka of every aiie and 

quidilyr for koldin^ dry gooda; nod aa auch VEwela ote leldom tequhrcd ftiT odd 
watci^dght, the votkiui^up U comparallvdy coftrac tu llkat of the butt and 
mndlet cocip^rat and the Expenae prop^amdly le«. The white coopera manur- 
foctupe all kcndi of domcitic Utanaila, lUck bj ftre iiaod for hrewing on ihc finalt 
BCftlft - for wttihlng tubftk churns peiUt and ft great variety of otto work. To 
thia Limnch of coopering ia frc^nanlly added die cuorier kindi of tumcry for 
dftcne^tie UK. The wiue couper a bu^-coi Eoniiati chiefly in the r^oHFval ftnd 
depoiiting of wtnetand apirita^ whkh he ia enmldcd to effect wdth grcalmecurity 
and qoQTEiiiefKe than other pEnoiu^ who are not m in tlm atuly actuiftilited with 
the Uftlnje ftiid itTEngth of ihc CftAtoinuig them. TW howdng+ alftnngn 


coopiinmG. 




of wme^ anj Othfr Kie^Eionr bclung Ml iMi bniich of Im^rp beiidti 
Ihii- muring of bU n-pjiira and alttrralklll in ihi butt* OT caflfci wJnth may he 
fuand ncmMiy- t,k& mnnufiiftUfc of hiKki and Tila a|wpisB£« of fc 

noxOai' cttanurUrr to Otber coopirriii^, yet It u luminy maiie a di^licwt brpncb of 
biUiltK^ anii ii perfornird by pexsoiu wha ebTI back and Fat nukan^ 

From the vayiety <if forini, und tJi-t J tniBeoae atreoglh tlsqulrcd fur PQItlC of tlnf 
bttcLi, Qp weH ap far tht franie-iraFt Eo lU^port tbtfni, the knowlad^a and atilJ 
of tli^ carpenter ia diiiiOft canaLandy remni™, and nOL ulifrcqiMirily the atd of 
ihfl Wciecr* Iti AwCTtca, and JevmJ porta o-f KnropE, naaehraery kaa t>MQ 
eitctnivfily intrjjdLicBd to f^cilitute thi: laUcHin of tLo coopor, Jti ISMp a potent 
vw taken tint by Meira- Flaai^^ and Brown fijr the foUnwing mudE of 
ommitiete; koJ sa tbs eicIaiiFc privilege ^rimted to those ^inlcttioci ii cApirid, 
uW of nor rfrodeowtiu may be so are oE. liberty to adopi liie mficLaniifii 

emnJoittL irbkb Ii tbui rUect^lcd to I>r. OfCgory a Mtrhmirj. ^ ^ , 

Fim, the macbmety tw cntling the Blare etniEHla itC a itoiit bench* Kaving 
a board sir plat&nn aniiea;^^ lo ll^ oapdik nf bcin^ niDTed eod^oya, io wblth 
anmber board il caamoctMl, » ttmngnl U tn be nuairml nctTM* PitadUy by 
nwU imd pSainna* or peftwa. 'Hin liwi 1™ 

wliicb tJie aUFE^btArd may be bud, » that otw ?4ge of it may dw 

bcTood the eto ef the firB^tiJ«lliDiied bwud t ** circular taW n (iLiwed enber 
jibuTB or hcbiw ibfl bench, havlog itp uif at right to ^e line of mcrisnli 

nf the Ef»t meoliDned board* anil the (Urechon of the couno of ihe 

pnneeLing part of the *tave-bo?ird; thb dniUar aaw b madt fk* wbm the 
iM-tuebt-cdged ttoFcS ojre to be cHt, nod m dipbe4 or of a spbclfkal ihJlpep 
irh^ itorM with nirred edgea are wentetL The board ilrst mentioned m moTed 
cither ill a riEbt hue, OT P made lo aaasiiiie a curved couiae* by being cooSncd 
m modon by CUTTcd grtw™* or by ewred ro^ mnvilif sgmnsi nmM; ond 
bv the pruli^r manag^rcienl of ihew iliduir-bieml*, the itaFe-bDord Ii cut by 
Itie drcular aaW of the Jihap: dmed. Tha machinery ncjff nied cniMijfa of 
a largE lathe, bi wbicb the caik ii tam«l io a VcJtioia poshiim whcEi It W of a 
lAfEfl rile (after it W fnemed in the usnnl manner from the ftaT» prepoTTed » 
ab^c deacribtdX being atbuT Eicd in i great chuck placed bt-neath ii^ nr m a 
cylindriciiJ cage w^di prrTTmmda it, baed upau a rtrang upright arbor, Md 
livnlring IwIwm?u CoWm, where it lerFci the ofbee nf a In 

latbe the chimo mii grocisrc fur TaooiFldg ibi* head are tltmea ID the caak by 
the awilicatioii of a proper tnnl ’^Vhen the caak la Bfiidll, ibc cage k ^de to 
turn m o btiriMotal poiiKon instead of rovotFing rmkony. 'fhe third op^ 
lion ia to form the hcad» wlrieti it pinioDed together os uanid, after baring the 
pm-horei made by pjerceti projectiiig from Uw mandriJl of a iflihi?, _ difi- 
LlC« and depth* of Whicb holee are corre^y ^^ated by g*^ ? It li thnU 
lumed on a flot rm edriug tabic, irom which imnta pro|^ to bold il and 
flaamsl WUkb it ti bild by anotber reTolrin^ piece that » Rfewcd t™ar^ l^e 
Wbeni h a hrought to tbo pmppr ttie ot the capk by fit toda, Tlie WUi 
oJ^un ia m Him ibe wbok ealk m thBuOtlide, W^h twp™ n ia |ihic^ 
lull larea ' br between two chuck*, modE to fit into the chmea, eod attached 
to die iSod trt polrtH; and then iha aurfaue of ^a cut 11 tnmed im^Eh by a 
^ukcaharew or olhcr hi ItmCmmcnt, hdd against It hy a reU properly foa 

tha purpoK? The Mleotcrf bond their wqodan hiHpi foc dw c*ik* In au 
K Jditi™ nianncf, by firfening one end of them In the t^umfenfnM of ft 
wL^ nlid piTtting them againrt the wheel U it U tamed nwodj ibey 
desoih^ a method of funnhlg iho pi^cttillg part in the bim^aFrt the 
amfll! caak« d bouJes by Hal of ConCftro Mw*^ w^ Cttl the ifee 

□f the ttave rm ftanh ftiia clftio up to the projection ; and laitiyK m giving 
motioo to «h« piiirKipeiT, lb* mventor, lUC any of th, ttuut finl maven and 
minwork U may he itocrBaary-" 

It il due to Mr. tfewB® SfSArt, of FcitmiJillor Siidgs, to ItAtot llm!, for 
pf^iuoito tlto dlto nf ihe {mtoflt grsoted (o Menu. Fliiikei and 
firuwu, he li»l in “tttol Dp*™iwn, on m Tory altetuiVf •c4ii» m iiniilijr itiaage- 
of tturthincty fto mikillf *B»ll cuki> iMmieuUily =«nt«ll» jitt Ihe Bimy* 
Tbi MW 3 oHwF “1^ *“*™ dimimitiro, but tbi weu- 
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mcy of ihtiT work may be Juidged of orjiea it n iLtud thal Utfriw wii no occa- 
ilmi ha pIuiiG ihE tdgi.w of uia iliitcs tu nmdei tliu boULu waUir-t^bl^ altbaii^ 
■ubniJ EM io a ««rm Uit. ^ 

COPAL. A kordr flhiiilzig, tmtuparoiit eJincTeCe juicp^ from aa 

Aini.'ncitD tr^Di but whithr It ia cDram^iQly eoniddETed a ^mp hod 

neithET the EolubQiiy in water oommoD lo guuA, nor ttw Boliibliity in akohDl 
ranimnD to leflint, except m a verj aJight degnee- It may be diseolvi^ by 
dig^pn In liditfd oO^ midercd dryinj' by quick Lime^ with a heat very Hule 
tlum ii ml!id£flt to tk.[t tjr Jeemnpoitti the oil T\m iolutkip, ililuced with 
oil of EutpeOtloCp famia a beautifiil [ranaparent vnmiBh, whicJi, wtiett pfuperly 
apphird^ aivd ilowly ilnedp i» i/cty bjuii add dunlitr. It prishrirvei Jind gives 
llietja to jMjindng!^ and gmally Teftanei the decaved eolfHfrt of old pictoEB^ by 
63] Up the ermeko, aod mkdEfiog the anr^cn nf mflcctcd ll^ht tnutt 
unifaim. U him been aWrved by Bfir. S^eSiJmke, that if powden-Hi copaJ be 
triturated with a. Utlte Bomplbor^ it Mflvna iiud li«omci a mliercnt inaaf; and 
ciuftplinr ^Icd eithei' to dcohol or eH of turnentme^ lendeni it a uileent of 
COpd. [fair oil outtrL-e vt cninphcFr \a tuHIdent hit 0 qtinrt of oil of LurprtltinUp 
whltth abould be &f good quabty ; tmd the eupal, abuul. ihe iks of a Walnut^ 
iliould he hmketi Into ^niutl piecei, but mi to lewder. Tlte trdKmre idiould 
be set DU a fhr, oq htfi^ bj to make It UiU almcial immfcdiaielv. Tlie 
vintotl ihmiTJ bfl of mf'm'r ftrong, with a long n«k,^ and capablij of hDldiug 
about two quarta The tnoLim ahuuld he itnpped with a corkp bating a 
notiih cut in It to pimvent its burattrig+ C-omclim Varley (wlao hoi 

beitowed much judidmii aEtentrun fo the premnitbn of artiata' nnitcrlBls), Katci 
that a good copm vamiih may be prepared by puaring upon the pureat Inmpa 
of eopiu, reduced to a hue miuif in a murtar, culaurieffr ipiFiti of tiTrpendne^ to 
about finti-EJiird higher limn the copoh and trituntting the mkture occB^on^y 
ic the naune of the day- Nayt murnfu^ it may be poured oflT into a beltlv fur 
iMr. lidCectaiVa puTtium of uH of turpentine may thus be wurbtd with the 
flame- Od of lAVeiidcT it atated to he idonu n flolreuit of copalj which, h probably 
owin^ lo the comphiR' crnitoimjd hi ibe former Cainplioittlrd trti of turjuntiiie 
will lUJO dliwlve cdpalg but a mix lure of camphur and aicuhal. LitiecHa il mure 
rcAdDy. 

COi'PEJl Ii a miita] of a reddiab brow 11 cdour^ hord^ very manaohle^ duetitf, 
and MUiOrtFUA ^ ul COUiidirrwhie tenacity, and nf a ip«j£c gravliy 6 6 Cn S4I, 

TTie |■HCHI qi^ity of copper is nhowtt by ita enpobuity of ailDying eilm', withuut 
any uiminuliQli of its extensibility uiufer the nnuimer or roUer, For tlib reason 
the Swediflb oujiper has n devldi-d prefFtEdCe ha lllc prcpotmtiufi of the ollaya 
of gfLd and aHi-er; and ite Enpeziur purity has been funnii lo rcoder li foe Uic^ 
dupbLIe wheti rmnJoyed in the sbeiuhLng of felupst as weR oi fur many other 
purposes- Eiidkll cUp|H!r la dlfcfiy obLattied ihim iJie mum uf CmnwaR and 
buvuluhire, wheiteti It is lUimlly tninuponcd aerpsa the Etisbal Chntind io be 
smeFbed at the cnaJ-worla in Soalh Wales, Tli* orea conaikc diLadv of yellow 
cup^r wcp or copper pyHte^ and (he grey adphutct uf ctjrjhpef. 'fliri aTrrfi|^ 
pradnee m copper is aoid ta be about H| |Kurt« frojji ICMJ of thfl OTf. The 
otrdhtBTy pracetsc# of Bmctimg comist of oJ [emote cidciiiationi and fiisious in 
raverbatoiy fhmacetof the usual cnnstructian.. The ctdciulng furtiace* nre 
fbinlBb^ with faur dirari or fipeniDgH tw*r oU each side, fur the eanrenimee 
of stiiriui tb& oiw and drawing it mil of tin* ftimBCefe I'lnej ore COOiinouJy 
fnra4_ 17 to 19 foct m kagth frimi t||* bridge 1o the Hne, end frerm 14 to 15 
f»t to widths with a fire-piaf;* s fret ^ 3w The tncllihg furtutcei nm usually 
about cnc^lbird the area uf the ostchierif bot thor Era-pbuo, arc neoflv ta 
large, and they have only one door, and iha* hi ftuut. 'l^cbaTgc of ore f*ir 
a cajehihig fuTtioce nsuaUy eonoiits af about 3 tim^ which b ntufurtnly dis- 
tribuicd over the huilom^ When charged, Ulu brat ia gradually iiicrauvii 
durinf tw^iv* butos, ttntiJ near the point nf fujum, wlicn the toe k ducharg^ 
thraugb buk* in the bottom, and k autfennl lo lie underuejub untiL it H 
BietHly ™l to br Wub thk caidned ore, wJiiuh ia in die R™ of a 

black powdoTf the melting Rtrttacv h cbargHl, by spreading it over the bottuni 
tllcreof. A few slog* from the prevkua fusigtaa are atoted, and the door 


troppKH. 


m 


y BJid When bnniglht inf a fijiioji, file liiiiitii mssa U Wi?ll 

stirri* wmI Xhc uitilM iunl e^rtb/ mattf n Itllitfh float at the toii are ikiifiniiMl ttlT 
^rough tliE front dewr hjr the amfEttFi. When tUii drut mau of mernl hu been 
friwJ from tbo lajif-mifn tiwwd ImpuntiHt tlie Bmolter letil down into the fumacff 
A ehiiretf of oaHned an, md proceedi with it in tlie »ine nmimEr u 

with the firsts repeating tbe chnrgee until tho fumade will hxM no niun?, when 
* tapptng-hole mode in the lidc uf the fLUrtiniio ii openedp miid the nietol mni 
through li into a pit dUed with wntWp which c4lWf tho metal tJ bcoome omau- 
Latedp m which P-lale it evoLnina about one-iJiird part of copper, 'the Bjog? 
which lu^va been caat in nnd-cnoiildi, are ofkcrwarda hml^ri lo BBCtrtam if 
eontaitl any mot^; the piwM that do are theu temelted to fepajnt& It, 
H lien the oTce are diMcidt of fii»iijnp fomo duor ipor it mlded to Ult charire- 
The come metal obtained by the prec^lngjroctta La then colclncd hj m aimilar 
treatment to that which the ora rccdvod. To oxidlEO tits bun with whkh the 
^ppet ia rcmtanilllBEed, the eherge » allowed lo remain tWCHty-foLtr hoiin in tJia 
fiamacep wbrn it m roj^ittcdly itirred and turupd The melal I Km cohnned U 
then tfl htf frwhnd agatn with tune aJagn from iba preriom melting, to which 
ttiny be adjled Mine piecFS of frmaCc hattnmip which llr^ impiegnatcd with the 
FTUitd. The frttn thjj opeiation arc aiHii skimmed off ; they ha^e IL Pieal 
speeSfie grovity^ being cornpoa^ chiefly of the oildfi of iron ^ tliey fuw re^atlilr, 
act M fluari to reJiqcc hirlKer pcitiDno of the an. The motel ofamin^l 
from the eeeoTuJ opEretiDn of die melting fhmacc^ Mtlcr the ilag Fuii been 
i^ondedp 11 tepwl otT citber into land-mrKildj or into water. In the former 
plan ihepnHkict ii coUMted in htnoBs, end W catkfJ blu£ meLti; in the latter It 
becomca granulutefEl, and u denomuiatcd ^jh eieJof. 'Thi^ t^nantlty of puru 
i7tipp« producle contain le aboat OD per cciiE. The nib^j^uf ut ceJcinaliEm: 
mA frniim of the^p loat prodneta u Cftfidiicted by a rcpeULloii of tEi& operetiorw 
deHTibed p and the rfsuFl of thii lljinJ melting are pigi contiining frtiiu lo 
f metaL Till? fourth prDC«ia ii^ for the moli part, dji 

avAlimg, OTp ai it U called* a ramUos of tlic pigi obtained m the ihsnL Fsw 
Um wrpme the fiimai^o u filled with tne pie* to iho extent of aa nr ao ewt 
which ara expoMd to the action pf the air, ffklto the heat U gradualTy mCfftlMd 
to the melting point, which fr.oilIta£H tho eapilldiin of the vSlltilo mntt^riL and 
the iron or other matidlEc aubitiincei that may TEmain. '^Tbla operation 
ii OHituiiieil fimn 1 2 io II4 haura, accordmg to tlic degreo of purity of tJlO 
piga when put him the furniice^ and when cgmplHed* tho meial U brouEht to 
A ilafco of fuiion, and nin atit inUi land beda* The ebullition of the meiol 
arnmg from tho extricatioii of tJis exuded air from tho land finder tfau 
metalp cauaod the lottET to aiiumo In ■cooling a hotiuy-cumb texiuto mioniaDyj 
with a bbapTid iUtfaE?i :; andp from thii latter a|ipeArajiCep anch cfiftpcr is 
dimommated Mwirnd 'fho csoppi-r in iKb stage being freed Aam iU 

mui^ abundant cuntnminatkina ia ready fur the rvRnmg furtlttccp which I* uf a 
iLmilar coRitnicrioa to tho mclluig ftrmaee, only chat iho boUnm^ instoafl uf 
being ^uf ilre-lnck, ia a bed of Band* laid to Inclhia lo the fiiniiacn doot^ near 
m which a pool U formed for tha pnrpoio of lading out tho refroed owrierp 
The funiM is charged with from three fn ivo bnu of the hUaCi^cd Mna ■ tho 
heat apnliod l0 them ia el fimt niaderalej and air la adniiited ao as to cuntinuo 
the oxidation^ ibouM the nteEal aut bo i|nEto fine. When thu cbaiwo h fijaed 
and the ilogs ekimmed oft an amay Ii taken by the refiner with k emaU lodl 4 -' 
fUld the metal broken in a wm. From die nppcarancei of ibe metal bolK lo and 
out of the fumooe, the refmer Judges whether it ti in a sufficiendy forward natu 
to undergo the. toughemog pmecu j pr^oui |* which the copper ia uf a jeep 
red odour, bichnlfig Eo purple, wiih liu open eryntaUinia airuclutf. in tlie pn^ 
o«f ofloughoniiigp the iurfacc uf the metal ia int imvcrHl oeer w|ih chared; 
a pole+ eom^uly uf hpreh^ u thim hoLl In the liquid metal in tLa fnmact, which 
cartaeaoonauierabfB cbuUitinT\ owin^ to (he evultition of gaaeiioi toatler j and ihia 
ope^inn iff jpalim Ii euti banned with the qccoRiDnal addition of Ireah cliBm»i.r 
imtil the quality of the uii^ which iha refiner takei from timo m time, attain 
Ibe reqmred degree of ptuity ladiirifiBd hr the poUahed idky appeumnee uf dm 
meui when m half wiy llmmgh, the light raf cdoor of Lt when broken, and 
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tJie dloaenea* ihf the flTum. AA^MT tJui a trid of the nmlknf the 
it EFuidE by talking out n ttnsH quimtity in a lailie, crtjuing it in a inctajUc 
ntnilil, lirid lhfrn hBmlilQrmg il out on anril^ if it doe* not tmcfc at tbe 

cdgrt bj this opcrationT i* doomed in u Rl itiU to bE withdmWTl from mfi 
fumime, which U done by Lodiug it out ond cwi^n^ it intu rectaflgulcir cakei, 
incbEH iridc by lit ineliM bttg. Tn proparihg copper fur llte mMufjmCuTfl of 
bras^r it II usual to gninuJale it by pottnng the but metal through a «iULlliler 
plic^ orer a cialiifii of cold water, which enuMa the- drops of uictHl lu assutho 
hy contact unth tbfi cold fluid, o tagged J^peamlice, and lo which name of 
ftailtwEd aAuf U glYfFU In the trade. For making hrm thnt W to be drawn lilta 
whe, the samo proceaa u liir Eut h emjiJoyedi esraept ihnt tlu mfitsl is Mured 
iiil 4 i J&of water; the dtv^ in cnaisequence, tnke on oblong fot^ otid art 
termed f™i fAol. tn grtmulining copper, it should be poured into the wat^by 
aniEiJl quontitini at a tiniE to prerenl ntpCoiioiia^ A conw-deiabie l^an^ ^ 0 
copper b cSMflKl bv tliC Eat Jnili# CorapotiV untlra th* deflamuililion of 
JhpBa eoptwrH ll b tjut in 

nljMt hair ■ ptiund wich, il il of » nth n-d Mlanr, cbuphI by dmwjpg tha 

cviut atlck^ aa luCFn ll they have boccriJie solid in Uieir moul^ 

Cepper unjlM fTodlly whb lereral of the uufLola^ Its eomhinalmiL with tm U 
eflDctcd at a leai heal ihm ii neCMioiy to mdt the Mpper; on wl^b cironm. 
Alaoce is jfTDunilcd lbs method of tiiiDiDg coppot vessel^ 

Ihey ora Lit lerapfid ot and Bffcrwnfdi robbed ifUhjai ammoiiiiu;, 

rh«T ati] then heated fufutdly over a cbancool and fpnnkl«l with pqw- 
der/d rtlin, which d^fendl the rffCin smfiirt of the cupper frtm scquin Hg the 
flUiht fllip of oxide that wmild present the cohcakin of the tin tn its ftLrfbcE. 
The melted tin is ihan ponred into the tMaels. nnd spread obouL An ^tramety 
Iinall quiintity odhovva to dio copper, Which^ is iupfosed to be inffidsut to 
nTTrent tbs noxious eJfboli of the cofiperH ^ hen ^ melt^ witb 
jt forms the juicleut eompcmnd termed brauiD, the speeme granty of whicn 
remarkabk for being greoter than windd be deduced bv coniputabnn frgm tijf 
hulks and ■peciRa graTitiffi iff iu camponent ports, ihe U3« l 4 mu liam, 
Boaofcuh and durable comi^^itiDn, In thtJ fsbrkiitEon of mmuon, hetli, statues, 
sutd othei aiticlci, art weR known. The uicients miide cicUuig iflatniments of 
tbia alloyr A dugger anolysedl by M. Hielm eotuilted of ti<li copjwr, and 16^ 
tm. Copper mutes with bismuth, aod fomu a reddish white j^oy- With 
arsHik It fortns a white briak compouud coil^ ^bno i with amo it fomi 
tbn Einnartiini rnuipunnd cnlleil bras4 J and it k diit£Et|plJ4hsd ^ rariOHS OlD^r 
ELfl-OSeSt acentfdillg to the ptoportiouft the two iugTedienta. It IS Irtt enfly m 
unite these two motab in considerabte Fnmntrtiii by Jbmon, bMOse the amc u 
roLsiilixcd at a beat infexter te iluil which is lequirid to melt the eoppur, but 
tber unite rrry well in the way -of cemeoLoiticiTi. There are inninii wo^t of 
muting graniiiaied or imafl pieocs of copper with following is 

enliuiUT meihod adopted in this oountry. Calaiuiue, which is ^ sme, 

n Kdcmcd, in a kUn, or piade rtt hot, tben ground to powderp Rnot an 
mixed with grdimd cbarcoal, ai iho calamine is apt to clod and prerent an 
uniform Admixture. About fleven pounds of ^lolaraJiiB art put into a mBltiM 
pot of abaul a gallon conlenl, to which are added about Ev"t pounda of Ute 
uraimUted copper; the calamine must be imacd with ay miUitl ebareo^aft Will 
nil the po^ snd the copper must Uo ijppennraL This is bft down mtbtougs 
into a wind fanmee, fl deep, woLt it remains It bouTi tma rarnace 
osufllLy holds right pots arrsnged in a cbclfl round m ^nde. Ely tho heat the 
dne bccoiuH rtviTed, ™» fn vapeur^ and cnmhioci with the coppra, which it 
eonrcfts inlo brass-. Towarii* tiie cad of thu procEss the hesi ti. ■uuden^ 
raised, whkh catu^ the bmi to nieh and ownipy the lower part of^ tiw 
cnn-lble. After mritLag it is cast into plntEi or mgots for use, sa It \i required. 
Tl^tf foQuwEug jaethixi uf making hraaa, tarntioned by Crarar, is rmnuu-euded 
hy ths sciestilk Dr. Urti The powdered calamme being mixed with no equri 
quantity cd chaiousl^ snd a portion of » to bv nunmed into O mriting 

rxfsel, And a quautity of copper, aincmulirg lo two-thirds of the ^ 

rriamlne, miiat bo pLiced on the tepv and eovcrtd with thsrooHiL By Ihti 
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mctllLi^.thB talaROe *tjic Hid coavertf tbe copper int* blTBSf which 

fliswi mLJ the rdhuned dtlj ; can&e^uei? d|rp if tian EiIriTninc- eoutflin IcAil, or 
tttiy oLcier met^ iI will dot ca.tcr iiila bm^a, Ibe^ ridd dlodo bcla^ mis&d by tho 
h^nt- Copper mutea readily wiih nntiidudyT a. compoqiiti of a bcautiriil riobiL 
colotir. Il dofd ODl z^dily unite with nmqgaJlHe. With it fanni n 

dark brown spongy alloy, whkli is i^fflieidut *Lcme_ ^ A^lot. 

COPPERAS. A inudfi app^rontly ^ven by penona ignoniftl df Lts true 
DAtiiTEp to tliE nUphalf of iTUQ, obtoiniid! by tbe (feceidpoaitiDti of iTfita pyritew. 
The Eti-lisli cEFjrpejaa, nr gtonii oi k It bJso coHed, m T^mdc fimn die 

nainTiil ciuiTiibl&ltlmi of bon with Sulpbur^ known in thn Tarioos plecei. wbcm 
tlacy are fonini, bj lbe iercral namee of Ot^ETHa itoiiHr boric goldj gvU\ 
atonei itc_ HiEScf bth cpTIcClAi Ua great qamttaJiMj Hid laid in heapj nboul t wn 
fhet tbJdci upcsn a day fltwr, mmuifdiKl by baardi« that ■direct the min water 
Lhat fiklU lipnn them to Hew ic±o a ciiteriL The ciny fioora at some worki an? 
lOtl feet long, 15 broad lit fop^ but murnwing to 7 2 at bnlttilD^ m they ibelve 
gradtuily le allow ibo water to mil uH’ >eaiiijr. Tlie datem UMUolty contains 
a^Bt IQO tons of water. Tbe napperu HOflBt lit? ^ 0 Q ycaia befgre llicy 
yield a ftxong liquor. Tbe sun mid min ar* j^nd to ImS tba pruper agents p aikd 
that Qtla 0 water, ollhotig’b prepared by eapoinre to dio sunp imd fprinkied on 
thetn^ only mtariia the pi^uep. AAcr a time tiiBse stanes cbonge to a vtlrtnlio 
tfarthr whhdi swells and ferntodti like Inavonrd dnugli. When a new bed w 
naodn, tliE work is baatened by itita ihg ^ good quantity of tbe old frnncntHl 
eartla wilb tbe new itaDcs; and when mil haa cocnB to perfeetjun, it is iv&eafaed 
tvery fmntla y*Or by a layer of Imb coppemi itoncf OD the top. Thu? copperas 
t* cou^dared rich if it waigbi fbuitagn- e^ KtiVtK< miaTo tuan watet, Xfao 
copperas liquor ai bailed iq leadieii rciMels, cnntainmg abvUt twelve tana. Akmt 
a CWtr of okt frnn la ptlt inin It at finrt; and more added fts jt dimlvcs, 
annulRlingI, in ona bollmg'i to about 15 ewt, Freill water from onnlber boilcr 
is added to aupply tht loae from eraiiiiratian. Wben tbe boiling li flniahed, 
(wluoh is detarmined by ibc dipuliofi of cmtala in a Htile anrtben vessel^ 
aftnr a small 4|iiantity baa beffli afloWed to eool’tbmtn,) tbe liquor is dnwn otf 
inlo a taiw cBtem 2tJ feet long, 5 feet dc™ & fket over nl top, but tapering 
towams ibfi bottqnifi wberv, being led fnr a Icntnight to cmI and crystalHie^ tbe 
ramming liquor fa drawn ol^ and is reaerred for bailing with new liquor. 
At tbe krttO'm and of lb.C Ci&lern nr onoleil iJltra is usaaQy a rryitiullnB 
depoflit n mfibei tbickf^^bat at the tides bdng qf a brteht colcHiri while iJiat at 
boCtom il foul and dirty. Ai itune Wniks, inateu of putting aH tbe iron 
into tba bdlor^ a poftiim ii is added to the liquor in the cisteni before 
boding* Wbiai tbo pyntes ii ido abundant lb tulpbiiir, and does not alter by 
astpOMa to the wealW, it is usual to roa^ it in piles to drfra ofC tbe snper^ 
j^innkpcei and when the Ulbhur is required AS A wpistafa mud^ in t&til 
thfl mTitea in djceo TCSScla. Coppemi it ako fmmed by sonply expofisg same 
kinds of biUlmilunii oarth to air and moitiuroj from wbicb ibo crystali oR 
afterwards obtained by WWihing. The French alao manufocttiTE copperas by 
diiselvmg old iron lu weak snlpiiuric and, and CTyataJIllilig the soluttoo. 
Copperas cryitsliiEes in iho Ebriu of rbomboi^ priam% which are transparent 
and of a beautiful gran enfour. Its taste is hanb and styptic : h reddens 
Yegctofale bluM i two-tbirdi of cold water, or tbrae^onitbi of bofling water, 
diisnl ve iL A moderate hi:sl takinn and whitens coppenii, by driring off the 
Wtor of crystaHiaaljein; a r^er best eapeli the ildphuric ofid. Ttl imn^ 
ilLtnen tS^ fcjcwnlmg to Berzelino, are 28.0' iciii^ SS d pTOloKide, and 43 watm; 
according to Mr. frlrotj I prirae aoid, 2 oxide, and T walor. Hib chief nsts 
of copperas are the tnaking of ink and in dying. 

CurYlNCk Plt£5!S. A maebina for speedy prodoEmg a fac-slnule cnniy 
of any nunjiuKript mCBUlly written, 'rtm methud U to pla« ofcr ihi lemtr a 
tfhert df tbln damp paper, and sul^t tham both to the of ihc pi™, by 

whicb metUlS a portien of the ink is traml^Bd from tbo monnscrfpl ti> Uie dmiip 
paper. When lettrm are intended to be copi^ by tbii ninuiBi it ii uiiml elihvt 
to make nse of a kind of ink exprnktjr prepared for the purpow, nr to mid a 
iwitinn of sugar to ihe eummon wriiing inL The prMet am variously cuo- 
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fitrqcledj hni tbti icreW aaw m {jornmim In tE^Er^tumLa’ caiiiiti|i^-1i«]3E% 
ii the Inv^e^tioi] uf itir alehtmed Jani£n Watt, who obtMined m patent fnr ll 
nlmut fciri^' h^h The annexed raprEMntft m kltlf rovetMDt n\*<m 

ibie miichme, invBoted by Mr.BitEhie^ ^ a the bed nf the preu f 


t tbn platlcti J e t bondlH wbieb rerolre on the ecrev j 4 and nre used tn dnifr 
doTfl the plailm on tbe JMper, dec. placed btidcmeath ; « b A ■qllaiT' pleca of 
ited hi irHieb ibc borv woxksj, the square pi^e diilei lit s hole of n liimlar 
d^re on iba nf the prcHp (Ai ihown by the duiJtEd lines jil/)^ and m l]is 
top EhTil !■ a tnuil] cam opcral^ upon by the levw ordinjiEy prEscun 

if gi^eOp u ufiial^ by the actaw; and the cam bcii^ mbseqaeotly bttiugM dovn, 
inmmdcs the fbm almost to mluJEy thrmtgh a very mull apoce^ oml tsn\r- 
MuenilTt by lucli a preso^ * person exorting only the muat /ora can print 
effectually a Lui^er lurfjiie. The pther urouigEnieiita wil! b« sfidctit Upon an 
mspectiofl of the drawlo^. 

A Tciy shn^ilep andp at lLb luina ItmE, cETrebiHlp ci;^yizi:g machine may he 
ttiBilc Bs foDowi; Take a ndlor of bectli, or on? bard wood^ about tS mchoE 
lofijj, and t inch in dianjetert wnl haemg cut & lon^tiiiltniJ alii thERiu noofty 
the whide Iciigtljip inKjt in it and foatcu yery neally with glue a slip of ilrong 
clothp aboiit 14 Indui wide, and L8 inchEs Inn^; the Kcnoin.mg pitift of the 
Toiler will afdrya H a bandlsp and nuy he ctkt wltli faces to ohtiun a 

imiEr hold* To ™ thli copying preH^ lay tbs ^uiel of paper on whkil the 
letter b written upon ibe enp of cbitli; on that place the thin cupyitig psper* 
and upon these lay n tbiuk bomv or hmW^uur pad; then rujl the vbolo round 
the Tulicr, atui j^rospang that part whera the ck-tb b with the Irn. handt inm the 
rnllffi mcuid witli the right, gntihtally ummiing the piagp with tbo left; the 
presBurg lorwinos T«y great, and quhe inSirieiii to cnmafcr the letter to the 
ropyiia^^ paper. 

COftAhr and Coas-c Fliwaaii- TTlia subitancQ called ccvrol was formerlir 
ConaidrmI Co he of te^netablD origin, but it ia now admiltrd to be of animal 
nrlgio, U^tiinging to due order JTcjfmhjtc#: by niiatyib Tt Ii fN^uild U> COflsIit 
aijnoii whuEly of AiunuJ multcr aiki carhunoce of Llmr^ The coral pfajrii, 
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tJiry STtf Ermifiil) lonutimEf ahuy-t out lik^ Etebi wUliffUt leavei in Trin-ter j they 
tfften ^rrniS DUt t broad iuHscg Like ^ fllft, OJiil ddt ulicommEHily n liki^ bunilEin^ 

Iwnd like fagHol; sinn^Jneg tJiey ura rcimid tfl rencmye m pljUl t, wltJi ica,m 
Ed wen, and oUdd ibc ontlEn of a with great eiacUie^ and W^tiin^i 
If, m our jTMUrdiei {kRer the ndLurc of tpeac wd ibcndd be rnSnccLl la 

bnjik off A hnsiiL^b of iIlo ecsraline VulHtadEirtr ami oLuezre it eofendly^ We lliell 
pcteelTe i±a wbde iurfuee^ wllich k eery and Irregular, corered witii a 

mucMLi fluids and sduiosE in every part itdddcd vlib litUe Jclly-iikc drap% 
whieli, urbea cltHcly cUunmed^ will bie fbnad to be Ho ctbcr thnn 4n4eetl oT tuc 
pdyptii kidcL If a rorelme be Atrietly exonuned wliiUt gtuwiug id the 

KB, end t^ie animBla upon the SLErfbqe be llordiiiLLLtlxd, cither by the Ogitnidotn 
of the wotcrl or tJie lOUch of tlie obwErvcr^ the HuJe polypi wUL then he seen in 
hiEiLite nuinberm, ^ach uming hum itt ecU, lUid, in some kind%t tin: heikd 
erorered with a liule iheli rew»mliHng oa ambrelbt, like thtnim vprejul Bhroad in 
order to ictie tOi prey, whiJo the ModEr port ptllL redinida ttloched ta iti 
lubitiitiod, whsnee ii never wbuily retdEma. By thla dtne it U perceived that 
the mimber of ita inhiLbitnntB la InffALtely ^eater than traa at hrat Enspocted I 
tiict they 0 x 0 bU OMldlLi^OBly employ ^ in ihe WUde potetlila; at^il Lmil ihcy 
uino firojn ibeir feii|kectfve tctlff, and reLire intn them skt ^ea^are. The true, at 
red core], WBi eenfiLdoFE^ fay LNinS'ili tu Cli iwiti, and nrraiiged ai EQcb in the 
Sgtirma, thoi^h tdintijui himffolf acknovled^^i tu ]^lr. Kllli^ the author of the 
JVatitfui JIfSi40^ that the laLter bjid itiore prol^elrly ctanod it iritfa 

the yor^roMurt or leeh-ijin. The red OotmL groWi in an expofl^ and aoinewhitt 
fliittEfdedi fordK with dicllotomoui faranchea^ thnt lejtVd toWarda tbeir cxtrcfnitieo^. 
The flesh la of the eaJour qf ri^ leOil, or ifirljnfn,g lu nrmilioJl, I0l% lUppciy;^ 
mill fiiU of naidULte vcaaelar The nioulhi ere plae^ on tlie aarikeej and rite up 
Ill a conical fornit oaouating of dgbL va] vra, Itul apediogj TfaeORc precced |mlypi 
af a white colour, with ei^^t each of which hu a doahle tibre at berth 

edgn. The bone^ or tfbiiJl it«|l!, tilvcited of tfac fleab, U tile irtlH Coni of the 
and wbjLhp in ka rnttuml itote, it of a itrong texture^ and of 1 bdght red 
roLiurt with the oiilaide rmuted with irdnate hirrowa, or Lrre^olaT itMtiotu, 
inlifixperaed with a fow alight dt^preaeJona^ oorFeepooding with the litumion of 
tile ahclLi before the fftih waa raotoved. The coral flahery ll a f cty lueradve 
ernplnyinvnt. The time firr hiking ii fnsm April to Inly ; tha piacci arc the 
Penbre Gtdf, Lke Red the coa^ta ef AlHcAr tuWxrdi the bastion of FnUice, 
tke isEei of M^orci and Curiica, and liie cojuis of If^nnrcnce and CataJuuhi. 
SpaUanxEnl, in hia Trcroch pu {itt TW Skilki^ baa pariicubuiy doacribed the 
enraS llahary In tha Strait af McaainOr THib ibaCrmnent by wbiEn IkciF force the 
lifnjick& of coral from the reck^ h fnnned with two poles of ttoafeEiig 

rock otker at right acgleay and having a ppecc of net ftHteurd on ike nndkiT akie 
tn their extrcmjtiea. A inree atone la flxtU wiicre tha pidea are rrowed, thattke 
inatnimt^nt may more resdiiy ilnk to the hnttom. A eofd U ftiongly tM rtiiond 
the middle of iU <^d of which tho flabenuon hnldi in liia hand gaididg by 
it tlie not tu thnae placsEa where the cotal k reppoaeil to gtoW, and wfakdi b 
cncln^ed hi the plecea of the del, hreieci aff and drewo up. The tucki which 
prodace ike cnral ore ELtuated almoal in tke middle of Ulb StrmiE, at diflerent 
drpthi^ froUl to iKHJ frrh The bottom and cavarna of the recks ora the 
iducei from whkh tboy ernkfav«ir to brrnw up tbi: cotal in tkeir neta^ and it ii 
a conatout obai'i'i'atkn, that every branck ia perpendienUr to the plane on 
which it ^owa, wilhmil aver mnifn e im one aidi?. Tbo enraJ fiskermen hate 
dMded tLe whule track tn which Uiey flab into lea poita. Kvery year they 
filh in odiy one liT these |iarti, mid dn not flak in it again till Uwi yem are 
elapffcd. TFiia intertal of ten yr?ari they think neecsaary for the cflTwl to a«imTu 
its RlU grewth m tcigkt and enndatenee. Whod they truiagm thia law they 
find the coral aiiiall« and qf lc» coniiatrucse; and the intimaity of thn colutm 
ii hJ wajiw in prepcHtinn in the number nf ytare they bare deiisted Rtrm fiiliing^ 
CORK. The bark qf a tree grawing wild in the aoutherEi parti ut Kunpc, 
specially In Spain and J'oTtugak When tbc tree la filwOit hrtciin yeort of 
it may be harked; and the operaifon may be rcpi-alc4 fwf fieraral yexn^ the 
batk gvnwidg dguin, and i±i im|tcovm^ im the age eif ibc tm mcreuAce. 
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CORN. 


it u for TurtuEiig tt^pcr?! fur buul^ and OouU fur Tj^iLtmiL^n't 

uutjt. 

COfLN. Ageni^l name fur Lh» viuium Lbidi af gnim #^ljicli bcxtu oa food fur 
mtiji ur filler imbnkdj ^ tisiis irlieuE^ r^e, b^leyp inaki:, ^ cum|ireh«nded 
under die E^rm mtu In Erigtaniit bQW«Fv-«T, U la unmlly undeniuod tc signify 
irJ^o/ ; £a AmrlTicAr and muar pajti ol Lbu iniiid, tho teim LnpLiri nuiiar, at 
EiKiiaa cum. Owing ta ndvimtiljifUJ nr imlnniJ rin:ijrmUnE:6i^ Ctmi U 
qiienUy combened wIlH a vodoty nf impurid*^ dmoiniTUt^d Enint-faEdl^ dust- 
hraiidi pcpper-limuJ, niiMtW, mijat, twaidiis a purtLaq tlmt la dncAyrd OT 
pATtialtf CAtril hf infccta; tbcTB ia zdao ^iD^iUEiEly a mllUim t>f eartb, 

and dinf rent fi^rtign Hib^Ftiincist, tu a greater ai Tu frW cum 

these impujitimt nttmeruUi mullinea Imve been dea^ned^ but Lbuif rlt^ 
dvencB 1^ pnived fU limited ur pmliidi ikB lo caiiH iLcm tn br Velfy liule 
employed I und dnnLa^^d nr iinpun: CQTttr ui -cou^quencep pweo&ea a taIdb 
in the market, flu below wliat Ita mtrin^Lr wnrtb would be oaciaderGd wciu ibere 
known Bomr Biin|kle and dieap procem fur nopsuoting edectually th^ guod fruni 
ibe b^- An apparatus fuF Uiwfl purpose wnsp bowETEr, Tciy recEntly patentsd^ 
whirb^ in uur qplninm w nai^lAtfid In wjpply the deudfemtum in tiuil 
impurtant branch Q^ art, the eapariments aIteuv made with Jt having prured 
highly Hjijracluiy^ We make the fdUuwulg abitmct frum the speuincAXion 
(leariug uut the rcfcrctldeo to the drawing}^ whkih Embrarer other mechaniEni 
Ari 4 l pruceuei muutditdeKy comieeted with the !mbj«±t budar cotuhlctaitnU.. 

IIihtT£M iScoiifiiiifi fVasAm^, n'Ad Si'jatrAiht^ Thti ipparatiii 

^ u brmight into lue wheneTer the ndeentitiwu or hnmre matter atcini.^t be 
efl'^tually remurEd by lifting W ether dry owratbm llie grain ba be waahed 
1 dppont an n tltior ill the upper part of a buildings uad cuntiguuiu tu a 
hopper that ia GiLcd to* and paB§ei through a UTity m the diatjr. Near to i\m 
bopper I aho coUect m heap of einy coarK dharp vnd (rrafpitenU of bcihr 
atonea aniwcr well), which hw been prEvianily wcil washed unci lifted, bo aa to 
drUin nnly those particles which mulUia brum a aialrmilh tu a thlrtiElb port 
<if on inch in diameterr and to free it from Ehw which art isither coarsef or 
bner. Into the iokl hopper f then throw n charge foET the Boearuig cjlindf r 
(aktimLEd undEniEnth ii on the next flour) | th« cunilailtig uf a inuttttre 

i}€ Eha grain luid coam Band, in the pioportiuli uf about fire Bhuveiifidl of 
the gram to aUo tkf the und In Ut wet gUie. The length the iCOturing 
cylinder should be piupartioficd to the ma^ Ltude of the ^cratLaiu mlcndnd In 
ba EEmdcHrtcd by it ; «« ill dtameLej- ahoidd cat be lea th^n 30 or 36 ineheg, 
in order lluit the pregfrire nf the rupefinjdiunbeul ^lHun upon the Jnwer TUay 
fanse thf iharp angtaa uf the mtel^Bed cwse sand Ut icour od* the bnpcirlries 
ndhrri^ b> tbu Biiriaaet of the CTaiP. A dow rotadon of the cylinder for a 
few mirLUti^ will In general snmea to Goc^taCa thlfl part of the pocH* i thn 
ftata of vbJcb may nx nny tima bo agcErtBlned by drawing out a sainple af the 
grnin thnmgh a try-buLai mada in uHe cf tho Hat emh of the cy Linder, nnd 
provided wilh a itopp^r. V^hBn coulpletedj. the door in tlu cyhador li tn bn 
UufiutEnEd, End tho miaed nulEtiall m tc bn duofiarged into n InrgE, fiat, 
i^vfiiui^iliir aievE, BUipendtid imdeme&tb Jt| and lying BubiuErvod in a lurge 
body or wBiffl- oontained in a bath. Thb being done, the oj^dEt ia to be 
tiLmed half wny round upon In aidi, io aa In bring the open dDareray upper* 
TDm%^ and opp«ite to the nbort of the hopper ahon^ in ardai to in being rn- 
clmr^ hEibrc i after wblaU the dw la to be ruiMtened. From thii dme, 
and at rve^ lujbflE^iiiant charge UUtd tbu work U unenphtEd^ both the 
cyUndur and tha awuio and sf/wirttfiBjf bath opetaie ifligtEhiCT, the gmin in 
Ihr ^Va babig ngitatedby the uptative acdon of the cylludfr in the lullowinB 
manner. On the rerolvbtB aaii of tlia cylilider ia hud a polley, whbb, by 
meajli uf an endJert ewder chain and. two gulfb JuB^ {nuplnyL-il to conroft 
tllD TETijcal into a bariaantnl mutiun), Ciuuue A fuUTtfi pidlcy to rethl^B \g ^ 
liodaun-tiil piime; on tbe upprr aLda of Ute ]Wt mrutio-ned jmlley ii a pbsto, haviim 
im Eo:cUtru: groove^ iu which a pjn bicd to the centre of the batliun of ilm ueve 
worts; ibk airaiLgrnieiU^ bo far, coiiwa the ikvo lo perfume ^ dTCiiEar jUfldau 
iu ibe water; bqt Uw aiurC if svtipctAifid fram ita Jour Cometi to Iwo prujrrtllig 


CaTTO^^ 


firruj or ty iwa «|rfn[ilGB its ttoir rulomj ^nd 

i% in oyairqUDiicG, iniiiL- lo inelm* oltenialvlv rrom ndo to ifde, in a cisiibtsiidy 
F«jlng pluw, dnritj- n-irolntion of the plate bef<^mont 30 iio-I 

This CQmpounil motioq pmctuMi a ^at a^LlalJoa Binan^ Blip psntict&B of corn 
nnii aanii, causili^ them to bo i{mckij Hud tbarouglilj aepuratAfl from each 
othtT, and th^ com to wrH ™lied by the coiliuoEi. The liUid mua 
thrcHigh thfl msihes of the iwvc, and fa dapoiil^d at the bo^ttora nf ihe balh; 
the hnd co^ from its Id^k Hpedfic gravity, tisei ty the iUifeco af the Watc/ 
it la AoateJ away by a gendc eurrenl over a partUiiMi or djttn ia the 
hath, into n mceptuda on the other efitcj n-henco it Hh^wb IhTuugh a ■pout out 
of the nmcJiine. Tho current la produced by the cQnatMlt nmning Eta the 
lanih of a am*il itreaerv ef water from a jn|io and cnct ui iheoppa«co end of 
tiw hath, and i cimitonl UtcI of UrOLcf ie preBorred by iti nmniUf orer the 
dftniL ITiff piiciEod com a^une i-OiTUlilimg in the neve, h non- to bo dii- 
chaqred thenwr fu£ thir Irtlipoflo^ two loren fixed tn the bo&rE-mendoEbed 
eptndlH, HJid Cftnnecttd by a rod (to cause them to merre paniO«l with ewh 
are brau^ht into oparntion f 10 that upon one of them hemg pulled^ the 
uexB U lifted ont of the wetEc ^d placed in an inclmed pontinoi, by wjjjch the 
cooEcnti are eauty prmjcetEd bto a cnntigiidiii tiO|i|Kr, ^here ihu tom h 
albv^ to drain during the wasluiif of tlie fueoec^^ charge of grahij and 
dicn it ii condneied into the kdo to be dried. Se? 

CORROSIVE SfrULlMATE. The chioiida of meremy; aJao cah^i the 
yxymtEriale of ttiereory- 

COTfOX. The down of the cotton trey nr plsnti of wlaJck imtorallala 
nengnisa ton eailcdex^ Some of thtw are to Ik met vlth m the warmer 
port! of Eurupe j hut ila cultiTatjiR], (a any cxtEol is chiefly cntifincd to 
oBzuHies within thd tropu«. The generahty of the West India ifhnnev are 
aunuiiisp whOat tho«? of Axk are i^nnhil both in branch and iwrt, mud rise 
in a (trdight line abcHit eight feet hipb The cottnn down is cnntimrd wElhin 
poda, whwht when amred al maturfEyp open. The down cturlnpex a hoik 
called the giop which cunlaiiH the aeedj of the plant ■ and die fits! nperatuin 
in rfndrmig cotEon fit fie mimniacEuTing pmpoeex^ cooikti in fiveing the down 
finiii thefc teeda. Thii u cHhcicd by hni nryiu^ it In tbs sou nnS tha seeds 
heenme c[uite hard \ and then opcraliiiff open It by a TrLarhlne culled a of 
which thera ore two ktnd% the one ail£d n mUer gts and the uthcr a law gtn. 
The toiler gin » repceaenled m fiy,. 1. it coauixta of two Ifiiill fiulod raljflfl 
o ^i, about 1 inch in diameter* and H inehca longp sud generally uuuie of 
liard wood ; they aro fail m OHrtiDtl bj the tren^B e tu-tiing ppoQ enuiba or 

Fyf. 1. Fig. %. 



pinl in the face of the dy^wbccl d The laheuror who drira the luacMlie 
planei the eotSnn on a fieding boards and the cpttnn w drawn in biitween the 
ronera, which beixig m too clw to alluw the aecdi Li put between thcni^ the 
ci?itoii fkBj down thfi joclined board rf,. ind the leeda drop into the boa f. 
The saw gin h giTen m Fiff. 2. a Is a roller baling a nmnlier of cirenlir 
tawi h find ufwn it, with ■ woihet uf wntai b^weeo oach; r b a giatliLg 























COTTOJ^ SPiKNlSG- 


tiiTDOgb whii^b n portiull tbe tecib of the iawv projrtt ^ ^ A CkrtuTflr bni>Tk 

dnv^n bj/ ihc whed t an ibi^ wi of ttbicli i^urlis into a fm\mi on ibe 
of d. llie cattmi bein^ pvt into the 1iDpp€T the leEth of the taw* fA^ 
hnhl of the wool hH.^ tOAr it through the gratihg, wSlOjI thf jirfdi eje by Eimt 
111€AIU sepckfmtfdr Mid roll down ihe ludilCL^ pbwie of th& poling, and finjiUy 
cflcape Bt the opoul ^; the hniAh aewvee to dear tfair f^im the 

leelH of the BAW9, Aud throir i£ otear of the Gjliodrt, m whkh l4At£ it ii nsady 
to be wtfd for the rnarket 

COTTON SPINNING j the npETWti£Hi hy vhich cottem-WDo] W Ibrmtd into 
J'Hni, TIlO moat ondeilt mid eEmple method of forming dlnmenUnie iubEtaOm 
min A contlnuouA thread wei* undouhtedly by tlie diitai' and apindlcp a mrlhotl 
Etill prartised the nativea of ImUi, and which ta be known to every 

nalLoU removed one *tcp &on] dmdule bolhmiuDi. Unt linpraveinEnt 03100 

dii* limple contrftAnce wba the aniiining wheel, mv^i^^d At a remote and tm- 
eorlain period i and by nujaiu uf tbu nmchinei, wUh Aame alieht oiipmTT!- 
metit* in eonitruelion, the Hrtperallnn id' enlninmg eontinned In be pirrfornu d 
In thb coontiy until the letter part of the loAt century, when hh entirely new 
*y*tcm woi mirodueed m tJie lot* ihe proceEA being tm longer dependent upon 
the BkOI and intelligonce of the irtrsola^ hilt (^'eiy port of it bebng peifomked 
W niechaiiicsd rnoiin*, wisti n decree of wuroey And dUpntch Wore unknown. 
TTie new lyitem ipread with great rapidity, ifU^ ^J^3lckIy Taiaed our cotton 
nmnufAetureai whieb were praviunsLy of xiIUiIE iirspartanep, to rank amoogat die 
principal cmcf of the {HDuntry. Fftjm 0 paper in tho /^f^pertoty fif JfiM, it 
appearE that ao early a* IT^Q Mr. John Wyatt^ of Blmilngomn, conreiet d the 
koca of ij^ning iikaehxn*ry% and that hecondfi* HAOciaLed vEih a foreJ^ier 
named lewla reuC a patent waa tifem ollt in the nm^ of tho latter in 1 IS 8 . 
Tn 1743 A mill wu erected at BEruiItighAmj which wbb tamed by two obbe*. A 
more aoeeeasfnl remilt Atlmded the eiertiiuu of Ekbard HArgreaTFi, 0 weitrer 
in LaiicBihire+ whikj in 1797^ inecfitcd what eh called the fpinning jennj- 
[n 1769 R~ Arkwright inrifated the method known hy the name of water 
apLoniog; and in 1779 ('mrpkpton oimihmed tho prini^lct uf jenny tpt&iring 
and water apinning into a lyetem called nndc spnnmg^ and by one or ether of 
dieia Quae methoni ihe operatiiUt ii bow performed. 

We alkali proceed to doBcnbo, aa hrinfiy aa fm eorwiitent wiA poreptcniiyv *?Ach 
of these methods^ takrng iheni tb like ufder in which the m^tZiLlOhj ilabd in 
point yf time^ hal firat, we moBt no^ Lhe methnd by which the cattnn wool 
(which arriveB in this counEry eety imperfectly cEmn^ from Kcddir duHt,. Ac.) 
ia freed irom these impun'taea. Thaa opeiatlon, which ia called it 

pcfforuied by a maebibe raltcti a halter, of width the axmered cut is m dlagrain. 



The cadon U Luid upon the cbdiam woliy or boud^ DEusing round iha mHcn a A 
and by thii hmiK w]hkli la called ibe fiNiditig doth, it b" carried In the mltert 
cd, mdeh dnlireT it ujMTb curred rack w graling whilit a icntcb f, 
rEFuhrng rmpiilly npWl na aiia, ibrikci the Cutton with Ita two edgtw smd dkvidei 
ii, and lip ghaa, *and. See, full through tlw cirmlax geating r, and down the 
indined gmlmg #, at the name time a draft of arr, creati d by tbe rerolutfoa of 
the fab *, hlowa Qm eoltub fiSTWJird bloctg tbe pou*^ i Inlo a box^ &Qca which 









corroK a^iNNiNCi. 


it k fjthiii time I45 lima remoi^ my »«iii falling fbfn tJw cuttna 

ikniagtt the gralxn^ >4#, ('Pir1]iL;lL foniia the Ixitioni nf tbu pBana^a f,) as tlie 
cufEuii ii btuwn nluiig tha paffiytge, 

We ilmJi mw pmcec^l to giTu a Tcibol dcaciiption the precesft vf jeanv 
■pjniimg'+ imuccompiukieLl hy my represtihlatiuttB of ibo nanchmorj-^ which 
bulig the vajnti Ai that whicli^ combmed widi loqse iitiier ittMhinctjp k tiscdi 
Id mule ipJuabi^, will be def^nhcd llial head, t'he pinca^ h is fnTlowt: 

notlDiii after hal±£ag,p k snfipfdi by bdhg hnmerBfd in H strtlUg luhiticm uf 
Bcap; then pVieiictMJ; m m fldDW pnssJi, Itndi afterWiudj itoTe^dded. It u tbad 
CAEtl^ by a wding twachiitep Jbijfu wWh it paasei in tiae tomi c/ nMs, abnut 
tba Jilae of a raniile, an to an cnrilgcn bandp whicb it is lii^ hy lihttdlra^ 
and carried lo be itivctL The ruvLi^r k performed oa a hKEyi imually evataiamj^ 
thurty-D^ ipindka, drf?ifn by bani£ a cyliader tumE^d hy himd* Upou 

the iidif neat the carding engine k a feeding clotllf upon which ibc lolk fnim 
tilt carding engine nre umM h aa in form a nuEtiber af rolk cijiid in tlic 
nnntber nf apiniiles in llie billy. After n cortnm number of nn-olutinna nf the 
ndkn of tlur fee^g cEnlit, ihe cloth is itnp[urd, and tliC tuUj bring held hut 
belt wren two cbupi of ww 4 Ihe cndi a» atiaobed to the apiniUoi^ that ato 
mouniisd on a mnvttbEt! cimriaige, whkb< m h recede, Btnetcbca the rdlk and reduce* 
them En the pnerper mjB qf the TOvmgK In ratumhig tho carriage, ibo mriugi 
■re bndt Upon the aptndlea in the Lirm uf conca, Dt the iline time 

a digtil: twiitj and when « aufficicnt f)um3tity of roving u wound upon the 
ipindiai, tih^ am rHunviid In the ^phinuig jenny. The ipinnutg jenny dUftm 
from tliK ruvilig billy La haviag cJjl' claup btwda attAcbod ta morahlo ftame* or 
carrijigcfl^ and the irpindl^ Btatjonai^'. The cloApa, liy the receding uf iha 
carrlngCp radutTc tfao rovLnga to tbo ^e for yiltl, wul durtng ihe return uf tli« 
dUTuige the yum U built upon tlie vpindlBL Jenny yam u now litllB UBod^ 
GxiqiepE fat lb r wrfl 4if calicoea. Water fpinnlllg Lr tUe 11411110 given In Arkwright 4 
method of tpiMingi liecaiuo In all the mill* in wltkb it wa* Jim adErpted the 
maebinery tf a* driven by watET. Tbe diitlogutBhlng fniWre uf thii metliLid k 
the mciBhB by which the mvingi on? gnuluaLLj rE^llced tn ihickneva to the iw 
uf ihp Intended yana. In jenny Kpinnmg^ we haio alreedy ftaJed, itk k 
eftheted by mppLag the roving* at one part hetween wooden olupa, niid cauaing 
the Epmdicf lo wbicb ibe e4id of thii mvictg* Ate oUacbrd to rceede very 
grailiuiUy; hut In wnter ipbaning tbi* k cflcct&d by pa«ing the TuvTn_pi between 
Uid drawing roller* fhittfr tliiin it U taken ill hy the laod mtlEn; the ftbr^ lEido 
one o^'er mo otherj and the rovlug ie redaced in ibicknesB^ or eitcnded m 
lougthi in prnporlioii In tbii diifiTeiice of the Tclocitic* of the feed rdlen and 
drawing roJlere. The proca* of water Epintimg i* raiductffd a* fcllowa t 
After haidngp the root k carded hy two niaehiuei, the fim odM iba hiuakerr 
and the Bocond tbe ftoUlicr. Ttle minexed dkgrotn will gtrii eome Mea nf tbo 


P-tt-hir n nf the npcrntiorH and of tbe cuuntruellon of the muchine. TbQ cuEion 
ii icarTtnil by the fevdiof rlodi d d Eo tho Teed roller* A Sp which ileEivcr it on tn 
Lb« rardifig cylinder C. Thk cylindo* k cDTend WJlli idl'p* of leaEher, aEijct 
fuU ef beat wirei, fcnnhig what ate callod cardt, vlncb ■» mrigcd pai^lel to 
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corroH SPINNING. 








thf Kxii of Ehs cjrlJii dcT; the Kirfaed lop 4 uf iltfi box in wLSeb ibe crlindAr Ij 
cm:[4?flsti if Hkevu^ MVertd with flmilDjr iht Itelh of whtcli iuiiiiinj in m 
opposite direcdon; as the C^lliuler the cnLtcii u riroeAtrliEj|f tnru 

Hrnin it bjr tlio lop card^ frofil vbiefa it 3s recoTarEd bj tha oyliildi^t tintij dio 
eeHttdii mt reac^hra the ridBia- whlEfa tf b cjlifidcf wiEJi llie oudj umged 

riMind It Jo ooe c»iitinued fpimi diul iUrip* the ctumo wool the 

dylitulGT fn D [hiri which Is remoirbd by a stji^eJ caoLbworked by a Orftak 
y p- and by the CCOib It ii tTlrowo on Eb a Eoiantls cylmdirr kf odJed the 
cylinder J ihii u ^umttulntcd by o light ndlerl, by wbifth tins dial of WTud ii 
ptroed fliLi opcHa the cyllcidEr, tbttuiu^ whm U tetnied a ^ After e cmniti 
nuuibrf of lilycn eitk wound upao the Eapping cybnderp which It called 
or the machine ii itopped, and the tnp broken olT and tyniot'ad la 

the tniBher, wbieh Itni e cliiding cyirilderf dotiors and camhj aiinilor tCi the 
breekrTi bin msleajl of tbn wnal, m it cmmsi irona the enmb, pisdng found A 
lapping it if dfnwti thrraiigh il Coniciii vasel by a pair fff radcro, whkh 

enmprera and dadiTer it in thin Mi ren-nr bon da inlo tin euna; these^ vfaeii ftlU, 
Are remrcived lo Eh-e draw Borne, which m re^irewnted in tha faUDwiag lUdgrAm. 


The dmw fbiine cont&Irtf lereml heada of mllm, each bend ewnpoAed of a 
pair of feeding rtMera b o, and a pair of draw mnen h h ; the upper rQllt^r in 
Mcb pafe ia coTEred with leather, or aome other elafftic anbataUcr^ and Ibe 
lowET pair it formed of mrbdp and tlutcA The rndf of the sbvm con- 
tnEncd in the cam c e are petted thi™gb the leader st and ImFmht under the 
jaTim a 3 and (rL tf, now, we moppote the rbllm b b to traTef fqiir tuaira at 
Ibat ai tbo feed ralieni 0 d, At to hora B 4raa^i oT fboxi na il U termed, tbo 
Mtreni wT!l bo drawn mil m foiir thnra tlaelr origmai 
hmgtlu Tfie lilvara orn uniied by poadng thtongh 
tt cnnlcal ring^ and cdndiaeCed by a pair of roUora 
/ft (which dn not dmw or extend the rtItOB,) mto 
an Dth er esti yand If we auppoae fodr enda to be thw 
united, thv iliver will ba of the aomn thkfcnes oa 
thE original aU-ref,^ hut of fonr tiineo tba Icla^k 
Tbia opaniiian being Ttpeitfid tbrongb serErnJ omcr 
hfiadri on the oanie Iramfr ibe iibiwi of the dottun 
BTE kid nEftrly pondliift tha Elivet beeomeai more 
nnifunn, and ii then Tttuly to he carnEd to tbo 
twring BamCf m which, besdai being reduced, it 
receiTefi a alight degree of twIaL Eiufing Bames 
bare httm. t'OJlaliaty comtrnietEd, hut the fortQ IruWt 
Apprerred and in moat general uae at the present 
day U whal la trnned thf ipindle find flyer rnflng 
Bwnie, repreaented by the annexed diagnun. o o, 
ore ilmt ruHcni^ between wbiab the atcrer ia ctHt- 
duded from the cacn c, tmd reiluced according to 
the draugbl of the rollen - drf ia tb* flyer fixed upon 
tha top of the tpindlc c, which is pul in raotaon by A 
Uaud paBHng Oxer Ibk wlirei^ The rriilera deLkicr 
tho lTdni!ed''ilinT to ibe flyeri eOH the lop of tha 
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nrhetm il p&asEH. tlmiugli jin a, Mil thfncc pnii^Eedi dswn OTIC of 
tlifi of iK« Aj^er (vliieh ti tu.'bui^ Air that purpo^) to tbo hobbrn 

S lawd lowly nti the HpintDe and mpportnl o!i Uio rafl. The Xnb« fif tbft 
yei^ running swifitv VMind tha bofabin, La^i th? roTinf^ (which thtu ar^kca m 
on the bobbin u fast u tb? TuUfm ilcllvitT il; nod m ntdirr In rarer tbn 
tttrinE^G of tbe bobbin with n^tdoj-itjir c^^e nil i ii mnde tn laeead uid deiPflld 
•Itemot^y with n aliiw nudaon. The bgbhUi It will be nbeeiYrd. ii dra^d 
toiind by tbfl Even, alLd but A>r tbe fiirtion of the Mirriice on which il 
wnutii more Of Dut m tbe tlyers; but in tbil cm* it WoaTd tata up ao niiTDgp 
Ajt the qiLASlIty lahen up will depend iiixei the diden^nce brln^n the i^perd 
of Die nyef aiid the boiibiiu A tliglit degree of £Hcticm la then necruaiT l» 
gire the bobbin a alow motiiuir but as tlu habbiq becoma Adi, the weight 
incTtfAiet the fractiunp and oduarquenily wuuJd ntaid the metioa at£U Piiribcr 
if lE were pnlj dragged rgund by the ; ftml Oi it ii nquiaile th^it 

tbe bobbin ahuuld alwnya taka up the Bame qmuiticy of TOiing, It* ]]icitin4i 
k Ttgiilnted in as 14 take up tlu!: Foviitg estactly on TbxI u it Ii deiiTcnMl hom 
ibe FoUen. The mEctuyiaiici by which thk if accCKnpliabcd win in diSbrent 
milk; tbe following la one of the mo-l apptmed metfaiide^ Tvo COIiIcaI baxTela 
are placed upiwdite each other, the Lurge end of the one fnintnig the amal] end 
of the other. One of these harrirh luodnig wnifomily tuma the other baireh 
nifiUia of an endleta straps whLclit by belug aiuAeii tor arda eftlier mtemitT, 
\ariej iheipeed nf the ether barrel. Ttic l^lL or remahia rqnallr trght 
in PYcry port of the barrelB, for the diameter of thf one tnf reftm in eaaeily iJie 
amue |irnputi 4 on aa that of the otber dirnliiiilmL From tJm ucond lutrrel 
mutiofi ia eonrejed to pulleyi il reiting on tJie bearer or mi] ^ an d hariiip the 
vpindbrs pairilng tlirougb ihe centre nreturh; the bobbldi reat on ihose pulleya^ 
and are i^nrieid rmmd with thenn The ravingB are neat corrlefl to the fplniiing 
frame, l*be spinning Annie k uiiiilar hi iti cipetatlon lo the rurfng frimiev. 
except that it naa generallj three seta of drawing roUerat and troin tlm greater 
alrcngth wbkh llm ihrEad hai Acquireib nu marynny ii rranfnite In regu] ^te 
ill motiontE ia tbejefcifl; dragged round by ihe fly^ Tiie bohbina, when, 
taken olT tb.e jpuidiei fifLed with water twkt for wnrpii, are C-furird to tw rrrled. 
Tbe rrei k compoaed of ilx nlik, hi fmli.t tit wbieb tbe bobhlni m ranged on 
pbia, in a hoafd riLirnding Llie whole length of ilia reeL The dimendona of 
the reel are rach m thal il requirei exactly i| yard to go rraiad It ; the Ibread 
fram the yihbrna, a/ler poAxiiig between aei^eral wirei| to give a proper drgfee 
of tenEioiu ii nandB Aut to one of tbe imik, and the wheel let in mchOfli AAer 
eighty TwroTuiiena (olio lay) a bdl or ellek Utrfkei, |]|C reel la aEap]MHi and the 
biya ate tied with nicitr# of tliread to ke^p them diidnct ^%‘vti bya form a 
hank^ When the luinka are completed limy are takea uff Lbo reel, tar which 
purpon ima oT the talk k which (^rmlta k m be Aildcd inward, and 

the hank being eJided to one end at the iiM, tliO it^el !■ lifted 00* ila beexing, 
and tbe hanki arc lakm uiT 

It Rj^w lecnaiju Lo draoiba iha Ojic- 
Tatumof mule (pinning. 'Fbe prepamtinia 
ii jihuikr to that of Wnler ipuming; but 
iireriauily to thercmngi reerixiq| ibeir 
Lut trsltfrctinn m the ipTnning frame, 
tJwy upder^ a procewalkd aLtrfebing, 

Thextrelcl^g Aame nrAtly rwuihling 
the mule,. Except In being of larger 
dimcniiaail^ we ihiJl pmcEpd ia de- 
■cHhe the laller, by maoni of ibo 
unnEird diagram, a rejiTWnti a raving 
placed Jll a frame behind tba drawbig 
rullera After puling! bELwcrli 

the rnUers, t1u7 redurcif roving on 
tM the apindbiyp whbh arm hke tbrui.i l^f 
tbe cnmniuu atui have ndthcr bohbina nor flyera^ Tha iplndlci an 

placed y a Taclinmg pendLonr and aupporled on a coniage p, T& maebiUc 
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pul iTi rnDtioni tJle CArriocfr fcee^n a* IjLrt jic i^n ..^ll i 1' .■ 

ss^-rs£ 

ir.a.|n:il^W™Ml nr^Edtnn. XTa'S-^JlririrT' ^ "f 

fh”i ot u. cssw “ ,i" .'S-Ji^'” °*x“si'™ “ “■'“'f*^ ‘I" 

i:r4?A'rab?'i“b^^ 

niftcKb#, obtaltlijd Ut nrr lb for th# j™ inr^Jltfon of liii 

(i.. nf r^vTa^KTh A; tCHw 

|»r Ik lh<f *pim„„g and »"3"„ nI. ao u!” ^ 

«mBl! f]iiatiti^ of Nij, 80, in ibw tlLil ii wu nirt " 

to imljli -rani nf h(i fitip a anal r ■- ■■ la WM 

pnt iSi,' per Ih, I Th L'ne .»p^lip md pnpnratlnn uf ttU he 

of tlie rnntej and ti^ilb^iidin^ k Vn c^l^^a7 bf tlie wtrer* 

l™n »jiim, Ctadi htttifc nicBar^liia g u/’rg.ciU iinrlT^ pwimtl Iw^trnce 

hiiEet IT! Icngtii I ir a ibread 16 / 

for Cr.n.ptJk,,e Lt':c:^k^^ Pfr*. c,.,^ J; 

alEnnprrd nat to nmctice tliA ij^ - , InecbwiJa bcroTi? he 

filKl Ditclifna rantaln^t^n -0 lie ilJul NlnrEiTtii Hi» 

of meta], md Jiuplriinr clDck-wark ta it,™ !i? * 11.**^^'^^ 

fiif IW tn lOo'^ikifvjL rT'* * / ,r'.^™V tJ*" *“ SHiapliJiJ 

iii(tT]drmd*eaettopniTamiinb, In Toddingtan, 

"rEl^ m tn tli/mnio, atid .liordl Mr 

•iTurtea A dattilt mKi, iue'™iivr M^ch«ler, eon- 

enpaUe nf vnrldheTilh na tris th.r, J^'^ t rnjichine vm maJe 

in Matlcbr*|*raini rlienhrre (vf MO itnhn3rwi**''l!^*' "’“"J u( iruri 

number of 11 DO itiindlF# Baili^, or 5SU0 ^ ^^'(1**“^ «nie oTth* prodigiaui 
one »,pmn«. Mr. Crttnip+att havinr mule nwiISjfwl bj- 

lOVrnLinn. I'ajlLniTjrht irpa tnimuiriatitcd on li- Jihi^ “ 

r™, of charge, ft rJo«h^*’‘p'‘^ 

n ftt:i J, Uirn! wrrfe at Tnrkp un tlnf pi inctiik of IjU "t thEt tfitm 

B™, «*fWn**» «r PTUildlti I Bill iVm Mirtw^lpf Mo™ Uon, brtreeh fonif «nd 
muliv ore new imuitruelrd wbich Hii twl wLiroTl""’ ^J“ ! 

hierbimiiin bains » fontrired *1 In nill tlJ ‘ ipniiirr. ifm 

Jir«nerti,rrri,,rith-.4tii luhiltoiiilitrisil; aniTi^JT 5* ‘."JV"'* 

f ■ ''™<' «w oiH}' irunuinl Ubimr rmplnj 
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in iktx eeucMrev, (whtiih ore cilllttl mirlftr) 11 \h^i &f ihiz cliil[iran 

■who join tl4\h EvtukifEi tEifen4ii. Ths mfmhino of ihli nutuTw wm tnventpiL 
by dip in^aioiii Mr. W, Smitt, of Derby, nmi of Mr. JcdeJub StruLt, tbfl 
partner of Arbwri^liL I'bii appears to JiaITc \kbel in tbp ytAt IfSOi aiid twn 
yaaii^ afWrwordA, Mr. Kdiiv of (jthart mSifi, inVitTiEiMl aiuicher 
undo, whJcb ja tbqa dPilCT^bcd by bim Ifi & Jrtier to Mr. Kottoody, wbicb wo 
44111101. Bff it furaiEbcp a Tory Inl tirolEiD^ dot ad at tlto prn^a impm'cmcliL 
*'■ 1 first, ajtpbecl waXcr power tn tho carrtrtioa mnSes in thf year 1 ?DC ; tlsat ii^ 
Wc droro tbo muJea by wcUer, bitt pot tbom yp (tbaft ii, ^ mutih^c nr ppmdlo 
fp^tiip) in tie camimia way, by jipplynig tbe bnnd to ibe ud by pWiti^ 

tbo win'd* {er mutei) l%bE and lelTi; die apintter wai tbmbj enablod to apiij 
IWa nniliia iii pEaee of mie* , . * . Tba mulpfl at tllnt tinfin weis j^finerAlly 
ddven with TOpcip taJdB with i^^tton tUlll-VB^to, fracn a lying ibllA In the middle 
of tho rnncTK and oi-or grinowP'^nbaya nhovt lllO Ety-whotU on eaeU aide -jf ILhj 
rnrmi- That snewb? of drivitv^ Wia inceoodoil by^bdlli wbich wcte in ewEiy 
r«|i 4 »cl tnueb better* and bettor Eulnpted to jcif-ftctin|r nml*4, &'Cs. Ffwltl tbe 
abore dale I cnnitaiidy bad in tow tlie aolfwir jftig mulff, and trying to bring It 
into me : nml baring get tt to do toct w*U fur eoaxie iininborv, I tnofc ou t tbo 
patotit in tbo lummor of Tub objEct then was to *ptlt willi yntuag 

poupta, like the walor IwbriL For that ]Piirm»u It wm npceauiry that tbs WiriagB 
iJnmbl be pnl qp wltbout tbo neneflfiity of ppplying tbo Jinnil to t3ia dy-wboeb 
At Dnt we nacd them cu^upk'tdy idf-aotlngm all the motion", iba Hy tontidubic 
to rev^^tv and aAer reedving dia M[ filianlity oF the apindlet itooib 

the guide op Mhr WM turned down tin tbe mgEdo of tbif apthdle*, and the poiiita 
vlfrarvd of tbs!^ thread 4H tl»a tlmtant, by tlie liiing of %. gtikfr* or 

iniide fdier (if it miglkt be sn caUed), When tbe ontitiilf guido win?, dc tiJlijp, 
wae moved raiind*. or tnnu'd eIowh to a crttatn pointnn liie indde of tbe #ptndlrr, 
it than dtiengn^t, or rather allowed a pnUey'i^ dli‘t' 1^1 i'imm tbo beok of tba 
beEt-pnUey, to rntna into geer, of Ocillitl, end wtieli gn¥e motion to tJl^ i^+lhdloH, 
and toot in tbn cmriagiH al the amna tijiw (iilnjlar to tba wey you aiaiat Uia 
limta tnnlsi in putting npj. But tn tbe ahoTeteir-artingtnuio, wldob peifomted 
madaut aAfT iba i^indie* wi-rc itoppod it rapifred nluiit tktreu turufl oF 
tbe fly-wbed to roone rmuid the and put In action the obov<MlloDtJDliad 

pilUry ihal took in the caiTbig?j wbseb wu a mat lam af time. thi?ref(3 re 

Ml luidci tlial port of the apparetm w ntocbluery, and allowed tba mola to 
stop m ilia cauunuu way, on recel-ring the full cotopleincnt ot' twhit; nnd the 
mujmt it itopp«d, tbo ooy mr girL, without imttfng tbtdr hmd to the lly-whEcb 
jkiat turned the guide or faJlcr witli tbo band, wbicb EuMantlj act in tti^on the 
fipindiiri, end took in tba^timagi?* lIlB bdllg abaped by an inclined pluE, 
Of otlitiT mmlri-ranoo. .... ll may nanmlly b« lukM, WEty ware not tha ael^ 
acting mul» COntfniHllin UMT At fint, you know* the mnlr* were oEmhiI 14-t 
epbidlH in aizc^ and when Mwer was aj^ed, tbe spinner worked taro of mxsh. | 
hat tliB lUzr of mule^ mpi^y iuom^ed lu Sob frpiiullts oud upwrmls^ and two 
eiich wheele bein^ ronsid^d a nifBceent talk for a man to manage^ the idea of 
by a^MnniTig with Ihijim and wa* thui lUpEisBikd.^ So mmiEnnia 
and diToncfied hare been KUiCCBmvs impfaram^ati in ihla lm|>urtant branch 
of arb thlirt a Ttty Jarga volume might twodily br blbid with merEly a H*'bnStLon 
of tbe iDtKrr ing^onij bat onr piewribed limit* (toniprt us to'confine onr 
pr«M!nt notice to tlie miat ^ncceiarub and webelleiT th« mmi perTeti mrthainxto 
h^r minning hilhorto bnnght into uBe, wbicb is tbe mvenl^ by 

Mr ^ber^ of tbe firm of Sharp and tiobertE, q£ Mancheiter, The following 
dcMcriptiau E»f tbn intiantinnf eitracted frain the pAtentEc'i apccidraiK>n, we 
copy main the Limtkn Jeursud ^rti mirff .Vdenwar VoL VIH. Freund ScHea. 

** The nature of my said inrentiim conuits of fto impfOi'ement or lltliprnvi]- 
menla In tike tncchontud cm|deyEd to nndeE izlf^ting the uiocEiinei cotik- 
matdy known by the nunc* or muk-r h 'illyt jenny^ jock-rrjuuj:, atrrkhiEi^ fhkmOp 
nnd nil other mjufbxnea nf ibjit eUi«* wEtotber lui^ to rort, «lubi iw ipiu culixm, 
(Ft- irthfT fibnmi auhatanceSt the pnrticutnr idjact of which imntvvLmeui or 
imfin^fcmentA h to cficct in a more complete manner than hoc hitbBrto bc^rk 
donf b}' sclf^ficiing machinei of the kmdi alioTt mcntinanlt the rcguliit wind mg 
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im of the ot rtll1U|fv UbdU the hj regTi lilintf rhpif nUiiOtf 

iDothpai imnliil^ to due: ^rmdwill^ VAirytEi^ futiit and dlametex nf 

the cn[t. In JW. I noil 2, nir ii a mLile cama^ m two paru, ons On cjich 
atdn of the hcadjlticl, ikt hcili^ firmlj imiud hy A 6^ a eEninEcling bar of 

hiM, and c VI mm ; to thii la hf^Ued iq 5iunt 4 fnmc nf itnn 4 wUnh, 
at iti upper part, h n^ported hj e^ a apiir jlM, bolted to the W ^ And to the 
tunc d. Uu wiudB Ui the apur piece aiefj twn I-aictust Lenainxi harreli ^ to QOa 
of theae U faiEent^ ^ a oordj 
irbEcEk^ af^el peuEaEU^ utet a 
DOU lh m die #pur ^irce e, ii 
wound round and tAttened to 
h B drum or harrHl; ihii hea 
■Im ttttaehed to and coHed 
Tound it I Anollier cord, which 
ai^er panfn^ otct j o gruda 
]kulleyt Mid 4 noloh in tlic 
fpnr piece, ii atUkched lo the 
oftner ratchei hmtL A ^Ludi 
k^. □□ which tB tEjed the drum 
At luiA A pinion i wofkuig mto 
la the touthcd quadrant^ whioli 
tKcEvei an AJtrmniit^e motuin 
on ita centTFp thi-nugh mi arc 
of about SU^i whILflt the ear^ 
rie^ mtui mt And ini liut u 

hi vay, at everv etrclelL In a 
giuQve m ihfi mncT arm of the 
quodnuit k n a didjn^ uuL 
Dinted faj o a dquhk threaded leading Bcrew^ on the lower and nf wLicJi Im 
keyfd ft A mllrc wheel, ptartng; witli q anotliEr milrE wha^l, the Central iEud of 
which Li oppoaha to the cenire of ihe qEladrant. AETjuehe^d to the back of milra 
wheel 9 ii r, n puJley, which ka tniTied at lutervaLi by* an euiUoib itnip paiihig^ 
nmnd it, and i a sliding pulley^ A wtighted kter a, ealkd llifl gntcrnDr hrt-et, 
u fpovahta on B siuil in the hack part of tli^ ciLEriagv & 3 mE, .and Ibrm* the 
upper jaw of a pair of pitiorrar the lower jaw beln^ ft b a|ud Ift the cairia^ 
eruL _’rhe tev«- 1 *^ when uaL intended to prew uinm the ihid ia cBrnedby 
on adjustable nut n/i tlie lui^Fr end of a rod couneetEd with iha arm of the 

EotUitEJ kher, nnd hariji^ fi^ pley throu^ B hula in 0 side projecdon from the 
Arm thuleVerr When, m winding on, the l^unon of the jiim hrings the 
ialler wire* tO ncorly ibc same lerel, the dropping cf the ATfa of the counter 
faher allows the IsneT M to doBCEUd tilJ it pEnchea the end Ee^e Btnp e againat the 
stud, and linigf it AblEl^ A* tbv cordage mm in, rniti] ibe rw& of the counter 
Ikilrr mxm again rnijiet the letrer Aod libGratEs the smip. The Fpludlea arm 
bamkd hk Ehe cnlinaiy way, and the drums era driTva by a han^ which, nl^ct 
taking both the groovei in die driving pnUryp Is aplieBd, mitead of pi*HDg 
from the CAiriagr to Ehe twist pulley^ US In COinilioti mlilc*. The pulley w u 
keyed on an hncliued shaTk, the upper end of wMcIl turns lii a iwhel eolEar, 
and the lower end or f«rt in an aim uf a bah crank. During the process of 
twiitiup Mid backing the ibafr ^ receive* mnkioa ihroEigh I, a mitre wheel, 
^ieh is keyed neAT Its iuBer extrenuly, and u slri^cn by 2r aundicr znitra wherl 
iiied on a shall, on which is also kcyEd. d, a dMihU grooved driving pulley, 
receiving motion hy ui andlen hand/fraui 6 , llie twkl pulley ahqvtf, TEu* 
pulley band puaai under a carrier puiky, and over A douhla gnioTed wrier 
puller, UEuhfr tha dl ivjtJj,* ptilley 1, again war pUay 7, and unikt ptdley 4^ 
iraimd 6 , a dMing capiar nuhey, under 3, a nJafttr P^ey, and thence tu the 
twbt pulley. The lUitfO whatd t, comes (HKBBtDually mio gear with lU, aimihcr 
keyed nn 11, a ritilft. Upon wlikb U kryCEl 11^ a Ipur whotl, 
wsneh gpw into la, andilker ipur wbac!, hnuly ciamecEEd tn 14 a dmtn or 
uanri, whieh ii call^ Uie windlrtg^m barrel.. 'Iha dlauieters of whccLB anil 
W iihuutd he nmoir iu gire, as nearly ai pwrible, the propar amount of rnbntioci 
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td tbe ipiniUeia, (K«^tJing lliKPtr dluEneten And tliDu cf iHa inUTi?^ tlw fiEiaJ 
adjuKtiDAit bclny madB Uie dXamHrr of tlip lurTsl 14, thi* vbfilB being 

ailAplird to givfr in mtltti kootion Id the raridlei ea vrlU eaU 9 i them tu wind cm 
the vbnle itT&tdi nt Uir nin In. There a a card I S, rme rnd nf which b 



tied In iKe iliding nut n in (he unn of the (juAdmiil ai, pdtbcr oilier made fnat to 
the bamJ 14 , ulcr having made kveciiI cadi tm|tid il ^ and 16 k an cppofiDg 




























































corrox 


arm. whidi is cWirc^ .1 22. « Vrari^il 

ri”d t i"L; uK 

4»>engii(»ei tlic lrtcr"a> at the'imtMfli!^ ntotjoii inwards, 

oUowi thi. w«ij>bt asT tc drMiss (fae iiinw«St*^im^ «?«mpl*u-il iti run, which 

intended to ibow (tie pmnge. J^r™, ^*9’ 5, m 

mcnluftlieeeiiiieetillj; wheck, 

tins winiiu^ eq biirTX?‘l, and tlia 
^Vi^d kfBf, whim tlic mrnn- 
fcltrfl driirfln by bnudA ffnm 
a rullcrp UtiliMid of iium, 

Tflkk, m ikr »i tYy^ iwvMEt 
ihLprarBinEm vt iinumveiiiantB 
ra the miHr, bdly, j^efc 

rrume, or abrejddq^ fr:ime, at a 
mcomtdp a lUiiiiiil Ifae ^Jt 

d^ri?iics in the Kir-etal 

cmiiPi enam^fraLnd I dn-y aJi 
twintf madiiBea nf Ui^ 

of ram or ''^mdiug on of the Mretehee 

dldWentnama. \ I, “■* ^"'i°Si*liKl by 

liie ipiwltB haod tooite on each f* ™'I*|big iJinft wliiii cenoeeto 

ttrd on tile wnno ZJLTilS? aSf j * « « «m cen- 

Ibid, is ocuTn^T 1"/ with J. the *«„M 

Ithee]; , « dnnWo «Dovci ''" “!f T'f 

twislpJky handk ^*«rd^*e7^ »htcb ond thepnOey ?lk 

kpyed on the * ‘J'f w «dinp ™'d»n.n, 

n^lid omi tj andgewrina into wh^T^ -wi ♦' l^ “ r**”' ctoxied by tlis 

ithe.1 f during --^dinw al “ *7“*^ P’^- '“to 

fflents to the mule, biUy, ^nn^ iuV »ly present impmre 

tbed^tef of tito cop Jn bifusiS’J „ ■(trlclim^ frame, eoennfinf to 

touliiiuss, il may bTsennisito trran-tU ^ »1ie*;^al 

^odranL Vhibt the cirloM k ^tn- i .p-onred arm <tf Llhs 

dnim A, (ti iliea J^. and «lie^hi«r,T^i^^k^ ‘''' '^‘^3. ^3 2. 'he 

tbc wowbant bejsba to foW wAa iota the quadrant Wl,™ 

<«“' POiilion thp ^u' obiint lae bcymtid (he rp*. 

WiWoBi,. thtgugh an arc “ <nnii on it. , . 

-a 1 ore oi ojiuot >.«", At tno coinEneitornient of o set ofeop,. 
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llie itud pi thn tkUi 1 % Lo wlticb the card 1^ ii Attacbedt k oppoiitei cir bhoAj 
iffi to the tentre of lUe Iei which poffCtJuti it niSWis no ehui^ at place 

hj ihe tttolkm of t]5P qiivEnuiL Aa tlw catmgc fcccdri ($Om tlie pnbit of 
AlUichment of card 15, It ebusm the rntatioo of the winding OH drum 14, roiiitid 
vhEcb thi£ Card il CoElcd, tUlA thii duttn ibroLi^h tke irun uf whenW ] 
and \f that ef t!ve ptiJiey j'i which, by thq ijiindte dniida, givfii moliaii to tba 
iumdiei i^. 1.) The rptitJon of the ipkadlea durmg the i&al run-tu of 
the coTrie^, JluL elilbccfl to wifiil on the ttrcEch uf jatu upon the bikrie tpindEeiU 
Ai the diBitieter of tb* cop mcreoaea hy c^eb iueeeeding layer, fewer iBFolQtiflnH 
WlU be reqmMjte to eS^cC the windia^ on of the conjtiLnt leugtjl ^ Jmd, tberefura, 
UlO whole quimtity oT oiatlou bupiLrlcii to the apiodica during a run-hl miiFt 
uuder^u progTOsuve diminution oo oi the dbmeter of tlie cop ii inorGoaing^ 
whbh ^leii on until tbe hottom la fonriiHL Thii docroftBe of motion ill the 
■pindlei is ohtBincil by Ifincnliig tbe qtliuility of cord to bo imcoded fram tbe 
windio^ii ijarrel ; an eitTu^L wlifcii requite fcont tbc advance of tlio out m oIdd^ 
the Min of the qaadranE, the amount of the dTcat hvinf^ exactly eofiiiustiHuralo 
with thii oi is apparent when too groovEd arm of Ibe quadrant, m ilie 

end of the rtui^ia, ooorlj Eolncidfix with the line of trairUon of the cord Ii$+ 
Tbtt lUutiotl whtEdiFalMca the but along diD quailnuit arm Is pradujced iq tbii 
way. During Ehc prucui of hacldriig ^ tlie tplral cott^ of yarn arc tiowooiid 
ftom the ends of the ppbdW twid the filler la depreeaed when the eounicr 
fklLer by Its wetgbl liiEi, and Lakfis up the mjeoded OF alftcb yarn> and ihm the 
fdLlcr wim keep tip tlie tension as the yard ii tidciihiii?. Wliikl tint carriage 
h running iu, tlse apindlei^ in winding on tin- atfrtcTi of yam, lake up by 
degTEEs tile coll yiiao alw; end ob tbk ii ofbscted, the faUer wu^ ore brought 
to nearly the dame Level. At the brat ULn-ilL, ihf-i approoeb of ihe faller wima 
tokea ptoec only aa the carrioge cornea np to the mllerL The power of winiliiig 
on incrEaaihg ai the diameter of tha cop ctiinrgea In Lbc Hubscqncnt atnitchea, 
the evil yoru get* taken up hefure the oiiTtnge baa mn hotue; and when this 
uceun^ the deveent of the counter taH^r ellowa the gorEfiioc lever H Eo fall, and 
bi pinch die co.[lleii itriip j agaiart iho itud ir. With the motiun of the carriagii 
tfad (trap is dragged along, and Itirtii ihr leading httsw o, which alides the nut n 
lowajtU the cinuLUifcrtiDee of the quiulntnt^ Tlie itmp cuiitiiiiiei to he dragBcd 
putn ihe ieiard4itwn of the taking up, from the diiikiniilicd tclodly of thn epin- 
dlei thus produced, perruiEi the eounttr f^llsr ngaiii to rue and ndici'e die atrap 
from the pinch of the lever- Tn thii way the uut n k made to id vine* upou 
the quadrant aren, Jb pioportinq aa^c expandma dkiUEier of die COp iccelt^ 
retea th<w action nf winding ooi, and a eorreEpnodEiit obnEsmEnt in the whale 
[lUlnhee of rcTulutintiB of Oio epbullsi is tho tesoIl Aa iOob u die cop hai 
nbiinEd Ibf full dfameter, ihal u, when the bottom it fbnuedt the wibiiing on 
power then renuining unlfoim, ths governor Iefet ia no longer made to act 
upon the itrupw and, OoOirqucNtly^ the not n triveli kkO farther Aoju the ceutio 
Ut the uuidfitnt during the complEtkan of the eop. Bceidae the adjusbnfliit of 
the whok amount of wl tiding on motion, rich ilroEcU il m^f^Uiled to the growing 
diameter of the cop, which h e^^tod by candug the point of attoehmcnt (if 
t" ' *dng Gocd Id to odvaiter prugreitlrdy Upon the rho of the hartel 14. The 
g uved arm of the muuimiiE; hy carrying the pciot of ouaelimcnt of the card 1 :s^ 
AlhfC the ftni ttrelcn throoah an arc of ahwt flO“ at each rnn-io, cnuiCi the 
cord to he iiucpiled ^om llie karTEl by ■ laEia increaiit^ bs the canioge 
reccdei frntu the qnadranl ; and thii eariahEe roUtimi of the barrel ia iocreoiM 
by tho aucceni-re ahUk of the nut W 6rum tile centre nf the quadnuit, thiu 
adapting the rutadoo of thif iptndtra to the winding^n powen of the cqp^ 
thraUE:li it! vartoua diamift^rB Aom the base to the minmlt of tho cone. Having 
now dearribed my impoved mechanism for ukpEing tlw roLiUion of the spindlei 
to the regular tuinE op of the ynro or roiing, <11 the form and diameter of the 
cop changes throug^ut tba OpenUion nf windiag on, 1 di/heiehy declare, that 
my iovrnlbon miuiili ia thr mrthoil or Encana to be rmplojcd fot that purpooe 
horelnhisfore dfscribcd. The Tncchanlatu thua omple^rd'by me itdccti the 
rutatioa of lEiB ipindle an twn ways - fhwE, rotflUui.^ modon u given tn a drum 
or bonfrlj which turm the ipukdlEs whilit the earring m rurmlug Sn hy utiawling 
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jjrnm it » poHiau of m eord, itaip, nr fluun, niiathud to tliB drain, imd fkayinn 
lU otIiCT eitremit;f fuBlrtied at ncmr point Jn o nuiin! arm irliltli daicrfhes nh 
arr, 'MI't Uie ^ding-otl drain ij rrceding from tlif point of allaoluitBiit of 
itic rard m a ngtt Iinij. Thu cnmnonnd motion adfuita itiE rotatimi of tlio 
ipmdlrt to tiwinB power of taking op thr conical cop m Urn yani or 

» homg cmled on iti drfTtTmt diamotom, during ti,o wradlao on ^ okI 
■tafcb. t?e«oiidly, ihlring the pragrta of the farmotTon of a P)p. [ho iiltmtion 
Itf the pmet of Iiitachm^t of tlie uneoilod end of the rtjtd, .tmi, nr fhaio, mi 
UID raitjai arm, u Eborgpd WngraBti'ely, as the inmftring tmlt of the 'em 
domimihi fi-wer roTointiooa of the spindfM id tais np the sti-fU.li. and, cim.i 
qneolfy, tliM* I. a ahortfr Imgth of the coni io hr no coded fram the barrcL" 
>'o Offer riM nador to tha Ortiolea Srtwaiaa and Wba«i.o for funhof m£DT- 
ination on thiii iniwnrtunt limueL of art. at cottnn i. not the oatj fihrmjj matter 
t^ldolisucli m^-cb^Ml (sm la ™:ic«b!e. 11 li a jm mtrkalili* eircnmitimoe in the 

CD^ t™nfoc(Ura,iin!l htfillklionouwMD In Uriahli iltill. that aH tb tiUmiinini 

77 .^™^ r .T mactiinerp. Ma tWnes, ra hi. valuable 

Cotton jurtij- obofmoa, « It j, tj- 

and wWl-, moving with rahniartfou cntigy and devouring ipeel that tbo 
^1^“ Tt"*'*’ drawn, raved, spun, wmind, waretd, 

r^d in Ihrfr capahihlj' of work, and thf> ttfe no pl.ieod In tLc min on In nllnw 
RlatmaJ to be «tmnl frant .tiige to ntage with the kut paanihlE T.m of 
tune. AU a« monog ot ooce, fbt uperDtititia cbaattlff coob other; End ftU 

wnttandjtfed with W«er nod 4 r, toil, through the 
We m 1 hundred horwa Men. tn the m^while, 

^ morelv to .^d on tbia wonderful anfcE of mceliimiani, to ninply it trilh 
w^, to od^jntnln, and to chedi ita alight and iniiMucnt irrcffulantia ■ each 

u could have 

by ^r> (kt ihree Injudrca men iUty yfAri aPfi. At tht nbimufh of 

Ik a" '■ by jet. of flame. who« briUbuiT^mica 

wL^i of day, the prertllra of nn jnvmble vapour Bnneralcd no i1e npot 
tWe inv^ticraj haro beA Tbade witliTu theltart 

Sr H- P«." 

-SI " ’"** •' p*""*'' *“ 

ma^Sn^Jn^ TtWingr jiark of 

litlFt' do™ ^ ** freelVi fthd la nqalrt 

s r,rNr:r/.L™ “»^ 

COUFLJNO box. a mode of [•crmanfutly conneettog two ihalia- ther 

MdT'^l!I*^h!n‘"' 1 *'^ mo« comtaim bring rimplv atabe citihrBeing tS 
C» a R * P'." “f bdt pfl«*d through E«i * 

''"i L 1 * eawlan. ctmakting of an uurichi ihafh boTine 

which long hLi or ]e^\rc ThI 

name nt (mb k KkEwnwi gtren to o ^inie portoMo maniE, on the wbeel-anif* 

/?" Kidding cmteriala to the fipa tf 

bniaea, IWa a 0 mudune, nVewue calTed » CT*h, that ia iHed in ItumSdne 
•^£5 w them off or on to their waja or ilipa toimcbing 

CILApLR M a name ^Sirrti to 4 lopporting fni^ive nf timbm, w'hir'K h nSnwHi 
nndrr the ^lom of a thip. In order to eontluct her itEaddy into tbe^water 
when fhr |a to ^ launched, at which time it aupporto hft ieigbf 

iWn tM beliTi^ plane or illp, which (f fw thb piirpove mMurd with 
»o^ Tbn beditendr for wunodnl leatTicIi are fllm call^ omdlea- thrw nn 
' rRlai^ r™- ™kiltJ! children, reqaira Ito Jinttiodar dr.critijon ' 
1.1UI1TP. A pnrtabla krad of iron prvM, chiefly deiigned and rmnlorrJ fn* 
riraely ™mpr«[ng ,be joint, of fram^k. W Fc^m„ Cal«^ ' 
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CRANK. A nmcbme einptg.fed at trhuft, wiareboai^ for Tii^^ ■ni 
loweriflff cwmI* i it coaiiiMti of m lotig^ pm^ectiD^ arro* ’caJltfa the a 

pull^ ai uuo enHer cndi ovtr whkh psaMa tbo rope or Ediun by wtiEu uve 


rawd, the ether end of the mpe hemg vEHUidinviid a lurreL dither atlAohenl 
Iff ihfl foot of the jibr or plflnd at Dny eoiiTEideiit di^Btie* fmm ]t« Yariuiii 
n»de« have Wca retortcil to fur tuniing the ehahi btrixL ; on pien tail jetlld 
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it h freq^nilj etrct, ond wori^ekt IStc k captfiu : annlliBr metliod wlncli 

Waa fnmiErlj' Tpiy caraikkcin^ blit ii now Utile UsEd^ wm Kp ptilrt it bmijailtillT* 
flBiS CMsnt^ fit tUe sxii of a luirg^ boUflir dnm], wptlvln wbTcli ‘steit plsc^ 
a number of pieilt wbdj hy flt^pin^ unwi batJeiii nailed upon Xht interior 
eirctHnfriTtiEE pamnal to iht uia, oiEiM^d tbe dnim lo rprolre. But the miMt 
efifecrire am] bwt of emplojying^ tbe strength of nieii jji warkfing eimifts 
{hi BitaatzoDi which will zLilmit of ilt ft-ppllcftlion i, Lt llknt inr&ntEi^ And p&tcHtEd 
by MVr Hikjdy: aa in the precEdtng jdnn, [tie clLun ImutcI ii cimnEclEd with a 
Inigo drum fixod Upon a tmiia^inlnraAiA, bnt the itep* upnn which tiu InbonitM^ 
^fiul are upon E fit' outside {ini-tcad of the insido) of the drum, radiating 

IiXE tht' nikaEA of All Eindorahnl wntiFr-wllBch iand. the Iib*jiirEra cnntinually itrp 
Uptm that Arm or atop wliich ii huriionliLh w As alwayi to act Upon iha Inngeit 
lever* Ons nr mare of th«# omnea werp onMrted at the Enat Indk WorahinuieA, 
and the ptindple ^ dneo Tomdein^ ftmilLar tti oha Tory unnirrima 

portion of the publia by the mventiiiii BAcnbod tu Mr- Cuhitt^ of Ipiwic^— 
calEed the tfEamuilL 

the pr«fiding figure tEprooEDti n aTclr clevAlion of Mr. L. Wrigiit'i natEiit 
c™*, o^Lcd at tho Weit India Dockn^ and which wat the Mlljcct nf nmcli 
aetimonEfliu contioveTtr nmongit umie of tbs edendfic peniidic^ f^HLe time- 
a ii the inrincipol wliwl, fixed to anil tEvujving with die chaEti bami 6 t^n the 
uii c f Lbe periplu^ nf the wheel e ii nuido perfriidy flat an bolh iidEi, for 
the rreeptLoa of the nijmcrmia imnll wheela rf, aEierufttely placed on the onpqdto 
ddea ntf the Hng, with ihcir oXoi died mUj it; thEse, whiclii may be called 
^cdon wheeli^ ah? inlM, nboal an Inch tliklt, and ifre fnehm in diariiclrr— 
they BTE tumeil end mnde hnght in all fHarla; e # lire two (of four) 

levers, worked h^ x ffkur-thrnw cranky/ Eiimad hv the wEnehn j »; tho lerrra 
i™ bettrmm gmdci at 0, mid pUdE ovet r.>lJorA ni'p* which farm the rulcmm of 
the IcTErii and by the Tet'skfLiEioJu of thif crania the levcn me AUCraHively 
pi^cclcd ii^iunpl EJit under ddei nf the unaH wheek rf* from whence th« mzi 
hj- the cOEilmniHi revolulbn of the crmitka, again withdrawn, ami again proiertpd 
imder the next liltlc whotl htlnw the fonueJr. each wheel bemp jubwl hv die 
angulV motion of the If-ver oVEr wittoll fit roIbL J t dlmdd W obterTi:d that nnly 
™e nule nr b^j nf ibo machine ia seen, the other iLdr being a dnpncale of LL 
having twn inndiir leTCfa, laige wiicch and imallcr wbeelj, Tht machrno 
(wdcLn^aled) it in tn put it out (if ™r a iockhir bar t im rifUA and 

thrown inm iha pcHianti ihnwn by the doEted itiiMi tEten the Ramin? r which 
exmea ibe cr^k inoiined plao», and Hy-wheel, and Itimji npnu Hie centres 
H Ihitrwn back, by winch dio mtia nf tha crank ixiovci in Elte arc of a ctrda 
|sbown by dotsj to the position m Wbal mechanical advantage the invEnior 
npoct^ to obtain by Ihis singnlw cuEttlnH^orii it is hiwd fr^ mv i the maclima 
li cumbe^ome and uminhtly. bm a CCtnplicatim of pants, in wfilch die fiirtinn 
lar <rXi»edl ibat of a welhtnailc erroe of the camtniin confftraction, ta which it 
la also decuiedjy inferior in tho cIimnnstnnM? of affording no rticatij of altering 
the Mwer or velocity accafdjjig In the weight to be nuicl The rocthod adopted 
by the mronlor for [lutting the tnadtine m and out nf gtitr Es ilki VMty a^feclive- 
advadtagea in other reipcrta, thifi latter defect 

might be obviated. 

In Rpii^s patetil crade, whkh We are about tu deaerfbOp the altematiiiB 
mntum Irfa Mu^lc lom u employ od Id produce Totaforv iiJ^tiofiliT mvaus of a wcH- 
known mochnuicrd arrangmuEot, ln«U-ad oCprodochag wh motinu by tnimne a 
winch. Hir cbgTMFing mi the iuccEedlHg paga rtipiwHibi im ulcvifloii of 
maclntle. «« Ibc alirniahag trvav fshnwu aa hrnkcJl luhi two parti fw VAnI of 
uid baring acatintmb^ceat r; it U on Ibe opwnite tide of the pnachide 
to Ifmi rqFrvEented, anti lU fulcrum being ibr axia cf the Eoothed wheel fi, which 
£Pfi™ mto aether tnothH wheel r, molimi h ^Ivcn to both whoEli in optiovtle 
Tbfte twe whepll nre shown merely by two dotted drcla, lo ATold 
mi^lcH m ae drawHjg. On dw; the wheeli k and o are plKod the 

* , * ^ fixed to tho lUtlc*, but rnm looeeLlr ttooc 

t ®f thbie wheeii cany four palb nr clickj^ whicti fall into ih# 

lioUtlM of two ratchet lh,1 ue filed: fo the un on nhicti^ud 
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V turn frmwfT Tht Bpcmrioo of iIm l«e*> tbBrefm*, wlkicll the fi"* 

menttiHied iSiefU t ZTc to rerolee m opp™!* 

thf fime dKfrt upon the Mlchrt vihetU/g. It »fll 

Hit ratetrt teeth flnS pelli «f both whed. inrW m Tt<y« t t o eeth^e y, M 
th, mane. 3brErt:tii; and W the tateheh ^ turned 
^ piJI> hr one wh«l dip 

wheel looVwork^h™U.p-which 

rrXZTlT-onnJ. Uorinfl thi*««e«. the other whM «rd t^et 
(idlSTwe Wiil luppo* to be df) hn> no e&rl, torn ihett not hmn^ coimeeted. 



but ttpon tofening the nwdoo of the lercr, th«e hewme ^ed topethen 
while the former ofe ihniiltiioeoiiily leoecned; ami m ibe wheel d "™i™ m 
«n optMilo dheelion tn e, the whed t ti tamed retrod in the leroe dtrerfton u 
wreviwialT, and the rope « chain on the harral praceed* In an i^ono conree. 
Horinp ttrtu esrinined the manner in whkh the iDotinn of ihe^ci o b ewn- 
munTcatrd lo Ae olber whceli h e. and tbenca to the ™t rf the medn^ 
it ia nhvlm^ that the putting of the wheel h nut of with the whee c, wfll 
■inp Ihr foTwatd oetiDii of the mane ; thj. n eff«(ed W mMni oF the Imrer A, 
wlAh turn- hoiiaontally npen n fnlerem jdii at a mS thdet *e u.a to to 
heatto"*. » that Ihr wheeb a- and c are placed ™i of conucl wah each nlhor. 
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TEii ii ii b hitfinJjcd to Low^^ diir rope nr c^iAUi; btU if m wo^hl 

be oppc^ed to Lt^ the fnrtinq hmi mtfi h nu^ xq weas eFoiiiffc Itie 
penph^' nf tile ^ liy raising iko lever (u, urhlch, luLi-ing it* ftJeiuiti kii 

^ draw* thn fnciitui bajii] tightly orer tbi? fi>-wheel. djiiI tiir g™b ere thu« 
I*VL-red mth tnd ppeaitimL lut, for gnaeraj purpwrt, the ^rbral and 

pminn tUnied hjp a nmcll b mpenor to qU Dthirir leodes of workuifl cnuiCA dod 
iiai3i¥ pATllzLLLiii-Jy b It fupetior (p any amjig'Einent of rBcipnicaiing JeTEnr ac it 
jntxl^Ei a ffmootn OfmEuiuoLU ciiEtilar mocdDo, arolde tlw jcrkft aud eobEiisioiu 
aUftidin^ the Uttefp njid wfct a TKt deml of eomplesdty^ and 

eappfwcj a^onltoglyp we find th* wh«!l eukd jitoiofi now goFiETpllj adopted 
to eJTdijaioii Of every Otiicr metiyui We here elreiidy itatod llint 
ihn banal b sometitiiEfl attocliad to tlie jfch lo u to turn wiib iL 'he onnoiad 
en^afuig rimeaefiui mi aKcelbot coiatnjetioii of b criuie of deseriuliuo^ 
of which are erected noun Lhn wbarfa of the RemVm Canai i4 la U3 
pjliar of cut cron finnily fiaed in a fotmdaiion <h niuoocy i ft a pin in 



f*'™* "»“■* 

rfif two Irtrut^ Btpportinfr iLb H^emiiiEti nf the jih, aud the lower 

portS,^!^ V ^ jf i» ime of the dde rap^ 

K n 5} * “f™=U; * a tooihcd wheel on the taSa of dm baml and hrmed 

’"’"is*’ ? Hr rrie ij tawed 

r^ upon Jb piwi hy miata of the whiiih n, whinh, bj nwu. of m ^l,^n^ 

The Billowing e^« ™,^nu m modiBMlion of the wheel luiil «i*, hnnwu 
^ ihe «t?iLm«e C«we," wbirh, for tfuiplkltr of ”uptn^ 
K “r "Iter ffl^hine wfe'hi epplMl^T^ 

^ Wh«fi thi. b «i howorerib mod=,t owd ™ 

the« coi,_ I* Uttlo doubt diet it »Tover.Sy“,TktTwavTto 

,«a™ u.„ trsS.r.Ss 


















CR.VNK. 


F 


4t9 



of ih'at mnicliinB *ri!l be widily nnilirf' 
jhlO0i^ bj referents -l ^ 

is a TTifidlffHap whucli la hy b 

iffncli or bandle c 1* sHwti tliBt 

Ltlfl windliLts fl piiTtakw nf t w-O dlimai*' 
fFR, tbil pari from -l to * 
fthilTt the rrirminbtg part r i; the corf a 
ia wonnil ronnd the pdTt oe Of the wind' 

IflE^ and xa imJcr die mCrt'RbSe 

piiney k if and carried ottI? the port 
tf fr of the witirUflHi, cn dm oppoaito wdfi 
Ifl thiit frtun wbtEh It dtsCflnded Ht 
the eight to be ralw^il b miEjH'iuiEd 
the piiUef h i Now if a paif er be appifrf 
mX and ihe wimi lw be fiqsrf to waks 
Dhe reTLilutiiEn, a poriScHi of dit cord 
pflijjj to ibt circuniference ftf the pirt 
fl <! Ilf dm windlitw* will have been wound on to the windless bnt the part cd 
of the wlndlaw bua alao Tiwde one n-Wution, raoMtiUtfOtly a pariicm of Lho 
corf Hinid to thff cimJinfpFEnefr of e fi* hw dceepQdL-tl, m that after one 
UiLiim Ct^rf will haTB been abortrnrf a qlianUty equal to thu dlffermee 
between the lamflr and .mallEr bitT^l of Hm wiP^at but W ihii diffe™«S 
hrtfl heen dlTldfc^between tlio two parte ^ the cord p and il, eI MoWt thi^ the 
weight hi\M been rWBed through a equal tti cmly half the djt^nee of ihc 

chrtEnfrrencfii r and < k But aa rirrirt «re to e«h Other oi tbeur i^lt tho 
fdluwinn timple n^le may he ikdlic«l for oaleuktoie lIlB power rf th™ 
miehin^- oj d the mdikn of tJie w Lnehp W tn half the dllFerEnce of tim rtubi 
of the mm of the windlaF* a e and r K on b the wnighl nf to the power wbidi 
Ti rU'CL-wnF to piwlace in cqulLbriuiiiL For etainplr, put 0 the radrai 

I, f=tK, Hnd themdlui I? NJid ooipend a weight d H>a3hi. rrool A i; Wc 

ihcn hirt 6— 4 , and ai US: II;; loa : D; cpnsequimdT ft puwer of JJ 
aimUed it the piinHf triMild be Ptpibalent lo a weight pf 10& MboB upon 
the pulley A i. Thb rtthiecE may perhapa be belter itodffitoad by Tefmrtng to 
^br auneicd diagrani, whi’mr tf*! irpreflcfltt the 
gftldiiit of the lozgrt part of tlte wiudJaw^ and h 
. the smaller radjtii, f d bdng the mdhifl nf the 
winch i iud we may inipfhi^ie d a ia repreirllt B 
lerer, whnsE fnlcrtrm ti r; and la Each of ^e 
roinja a t bflir equal iwrta of the weight of IQH Ifa*. 
we renTtienl thi^ *lmh^ weight by twa diitmcl 
gand A acting upon tb# points and a 
nf toe lever W and IT we rrloin the prnpar- 
tiuni end we W a 

wtiflht Jl on one aide of the ftilerum, al the dis¬ 
tant of h, mhntt quimdty U 5’!: ind we have a , . « 

TKiwrr of 31 Brtmg on the oppoMte ride «tf the fulcram, at the di^tonee ef 3. 
" New it will br a™ frtmi the pflftCiplei nf the Jever^ that ^ WtU luatorn m 

mianrfy equal to 4 colUieqiiEOny tbere will wmain » weight of 2^ aeting 
at It to bi^^fcEpt in enaiHbrIo by Jt fiirce applied at d; tuit e^ xj 3 Phiri rO,. 
Uie^art a power equal ta 5 o^Urd at d wiKlld Mttoce a we^hl of 

awbidi u preciidy the aaitm rrault u waa abtouied hy the lole heioni laid 

CRANK- A ^hfrrt atm (w Irver tired to a aboil in any foichmep toid iet in 
nioticin hy a connrcllng rod prM«dmg finm Mime ethw part rif the niBchme, 
which hofl ft recIpircicnlLng niotino to and frO. Tft obtain ft continyoiti firtotory 
TnotUin of ibe mint and nUofl eL Ja nccmuy to fia up^m the ihftft ■ ty-wbEei 
oT MTiiidcrablv Iftrror ndiLia ihiitj the ernnt,—for when the counrctuig rod lies 
b the odine dlrectian or right line as the rmtik, and no linger fornm m angle 
with ih it cfto lift''® ^ tendency to move the ermk to Either nde ? but hea^ 
hy-whccl, which, from 5ta grtaler radio*, baa travdloil much failEr them tliB 
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hta Kqnlrad a coniltlerabb manientQPii wbifib tsrga KUnd tha crank 
vhEH th« coiinMtlng rml Imt cea^ impel ft, ftr cattlrt thtf crsnk p^ut the 

dead points, A 9 ft ii aHed- AJUimieIi iMi EQcJini of obtaljifng a tD^ry 
Diotion hod long bt;<n In pnwtice in variouj iriBchiiiao, aa In the tornrnff-b^OT 
and kjlife-frinder'# Thed, yet }t la ft HP^nr fiwt tlml cwi-iileniblo tiove 
ctnpfltjd after tlse intpdUm of tto iteum Engfbic m the wmfr WCPpTn Jitnl effi^SiTE 
DiCitlioil »&* employei tn obtaifi a TOtaloiy tuc^vemenC from the reespn^mg 
srdem of ±be ennUie^ bram, whilU Mfcid Khemea, exhi^tfng imich c^triVMCO 
and m™TiihV hnt which wera inodeqilOle tn the ohjcct m view, wero tamo 
10 timn nwpwed. Bv the odditirm of the cmnk nnd fijr-whcEl to the alrein 
engi o Ep Ific UltisTp whjch before was chic by tUtid fm pumping water, has bwoilte 
EiEncrfillSr’ HppliCiiblon* h nriirve merer of tnichmoryp nod Iti Utlfily baa, m eon- 
Sequence, ]k^n augmenlea a thtfu*wia fold. Bui |Ue utility of crank and 
rtv^wheel U apphc 4 ihb to n Steam eogitke, consists Pot merrly in coaTTrUslg 
rectiltliraf into cltcalaf morion, but ftl» to gmdoially dearroying tbo momcBPini 
of the pbton. and hriJieina Si n^ly to a state of reit ai ihr end of e*ch itrokE. 
It la alaw of nnUlTe iJiat ail bodici Have a iiaiurdi tendency to pTeasm; tbour 
alote of moirnn w of imtol iippo«d bjf Winke External forOe. £h\* pmprrty 
of mailer KCialona a gtflflL Ioeb of powE? in the ttcom engJIte. whcTE m mjiBteo 
beam* wiili isii its KpMidaBWt SiOTE to be rtvened at ex^ itioke of tlie ^grae^ 
and wart it suddenly stopped und reveraed wban at kla |rtateFt vElocityp the 
ihoek wnuid be *0 ^at m speedily to dErimy the machiniiiy. The !□» of 
power croployed in ov^ixomin^ ihe nr Kmfrrirf of the beani eannnl be aVDtdedp 
hut the ahoek nl the r^ircnfll of tho motjuu Ii preventEd by tneond of llte erank, 
in a maiiiter whkh will be best Espial iicil by thn dispitn m eIjc Lot 

a rtprraent the crank of a steam engPDE, ^ual to llfiJf 
the le^tb uf the stroke, nr Imlf O'ld let J e n ff rs- 
preaent the. aernlclrole through which the CTAlik Irorek 
wEiilsl thiv idstan |M,TrmTna 0 steokn, or mores thraugh Jf 
Ihe i-pace d / Now, when the crank U in in prraent 
pqaitinDp the platnn 1* tit its pe 4 *trft speEd, and Inivrla 
With Ifvearly the I.™b VtliNtity as the erfint, nfiorhag 
thnnigh tlte spaa? whilat iLc eronk poKta from d to f, f 
But wheni the cmnV inErrca ihrongh flie nrsl ^kirtton of ‘ 

i|a reVoUttion e -ek equal to ilia fomlrr ^Kirtioni d ^ the 
piiton only moves throngh a spttco erpud to rf ill the 
MtOE time 0* it before moved throng l3te apaeo fi Op 
whieh IS nEEuly doubls g d: heflCd it is sBm tlinL the 
drank, by dimmldiing ibr speed* Is adnufably ndapted for 
preTEnting the ihock wliicn woidd bp mperieJiti^ from 
tno sudden a revETsol of tbo pirotinti- A wiml of o 
Ihorough oomprehenaiofi of the mode in which the fiy-wbeel and crank f 
hu heefl tho oripin of mnuy ottempta te suptT&edo them. Of theee we atidJl 
only notice ibE ^uwingT which Is the Invendon of Sir. J, Apaej- 

At /Iff. Ip page 4121 , is an Bieradon of ihe opparnlUSi d a ia ti strong idljpdcal 
framn nf cjnit iron* having fixed on eoob aide a toothiidi rack hr. Tlni Enunc is £0^ 
po^ to ho tminediKtrly connected to the piiton rod of a ateom eng^e w 
lECtilmesl moTing^ furceT ifie mnliao of which caii4ci the toothed wheels d ind 
a (the wheel e ttbebhid d* ft* is shown m the edgE viiW of them at ^ 

revnire oii the oiis i, which Oxia cominiiJiiiiatea its motinti «nd foToe to whatever 
nmdiinECT nioy be cunPf-^ to it- are twn guide bars, and kj art two 
guide rineii or atumlar plates, in front of the whe^ d uni c, which terre to 
E™ their nmpocElTE parts in their pn^ ploM- It wiU he nhaeiwed thot the 
ftwtile d d Ja TwprtKnted at the kiwell iKlbt of its dneeiit dming soch dcBcenI 
ii turns Tuumi U» wheel d by mewa uf the rtwk 5, aud ai the umio lime flaines 
d rtvolaliiin of the udSi by the Bscenl of tlie frame llw whoel d rerolvEi ihtt 
OflntrKTr way. hut it then Tuns fwcly upon the oxis^ iO oa te have uu influence 
unon it‘i during the saTT** titiw the oppoule whfMl e hBcouiEm lockeil l» the alTsp 
and me^na of the irack contra tlw *ai* to ccinlmue levolving in ihd tlirecUcn 
ghreni 10 It by tlie jKnfviona pperalinrt of the wheel d* oa wDl ha beat uzuferat'^ud 
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by Eipl^^tiod df /V.2. wWch MWhhm Hh: (iKHh«l -liEEti anii a™ 

Ihe Wo Jind lido mcks. To Bock of Ab *bEel. d o ■» tbe 

jruide lingi ft j, ii ctnloli Ikh * (, wliidi tw" "Uk tk* ffk“!i oa » imootk 
mH of ™<, M «’’'>*» Mpanili: 3- »« 

dtcci]jit«ly coilIMctml to UfE uis, to gire it motinn. by pifJUli of thd cluttlia 
o n. vbii hoTO meieljr » liitliDg nurtion olong tin BW*, and are taiinlnnay 
nt^tl a^iuDst the boM. 11 by na»n» of bitDca! ipraigS fl r womid nponi the 
Exb, aail CElifinnl in n «ii.E, H* rmwEntod hi ths G^, The rfutehw ftp hiiTe 
p™ve* nutdo in llvem. akatni ty die end Tie*, of tb™ gif e® m tbo .Epaeote 



Ganrr o » thtoogh ifbkb fbo riuU . t, Hy. 3, Ilide, and .Fflire ib™ to ^ 
iMUid with tbB aid.. Aj dirt iicliun of the oppanbu moy not bu tltdto cIcAT^tO 


1 with tb. «d.. Aj dm Mti™ or tfle opprMiiB ni»y oov «.■ 
xif oar reodET. by ibe fmegohse. we will;mt lyptat that the flUinng of the 
;_t till* iiidB caOBEft Istfi ttIieeI f W -opieniS^ ttiMiili 



motioa of the frtJOe betog tefEned.hy'lio tE^pocolblg mUeH offlw P»»t^ ^ 
or mOfiTO &«». tb* wbiEl e la rclr^ 

o£tcriFliiM!l d bKomiii Tj««l to ifc ^ ^mey of ihe clutcha^i 


the m. WilPd in the diiMtiuo pmrkiuriygifen tolt. wd by ihenpehlwn ef the 
■ItematiaDi of Uie ftoBIE, die lull i. tamed to TtfolTe conUnoJly in Uw? fame 
direetiDn. Motion if ofteo ifqidreii to bo etimmimicatEd to macbi^ at a 
ffom ibr finl OIO*er. and thu tl uanaDy effitCtEd by f mrto^ abaft, 
if the diltaiicf bttween ihfl mikchinHry and the ml be 

inUHi be loiuls? of cOOlidffniblc thliekilfiaF to prevent kta b«ing twuted tn pit?c« 
bv the or el« hv cLMafli, itnim «r rajw*. whteti, to prentit iticif 

lUnolne Otl ibT dnnna or pnfley. over wbirb they pfff, MHW. ™itdErtMe 
taSimeot to the notlou by Wofl- Tb=e ate jseooTeiiitner* which cajin.* 

^ 0 B 
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m all tiUn be ; hut iiad^r ram? rb’miniiiiiiceB tbi? follawln^ lacdiod {sf 

tnknmikLting cnotian thmu^b th^ ttkrdlllni af thive n^di and tiro tnulr enctikB^ 
cannfYting the nmebiaerr ^Lb ths firfit lUDveTi mfgiit \vt Ultn>flUi;!<4 vith. 
rontlderihU idviiutf^., Opporjitua ia TEpnfieiLtEd ^Eh tlie uea of moEfon 

pluMdi ItDriiontiilly 1^ 1^ BUT-d nith the JTira ploEed ToiiEiilly by 2. 

list Eame Ictlert repTesont akntlar pwUi fn both fEgUfet It Will f# pfwiirciil 
ChAt the modoni may be LU ttie dimetiEEii shQwiq. by the urnivi, ckt the eoiitnLrv ; 
(kfid hEuce it may be re?ET$ed at pleasure. The triple ciunk a i e, Eo be 
put in mlalifiiti liy any firat mov^r, if cellD[^^:led by t&ttt rtwb Ut a jlmilar 



Ffx.2, 



crank ti"' of eiptal diin^lilSim«4 jind os the enuike peujeet from t£e alri fit 
rqUElJ dliUuaceay Chcre nill oiwiLyi be one of ihEm in a position la ptX?duicE a 
pulling aedan* and hsiee there W 01 be bo ticce«rity for l^tin« the cuudtictiE^ 
todK utmiigcr than trliat May he HcfllciEDt to suitajiij by tenBioii, Lbc renfirtance 
gT ths moehino Ick be put in miFtiiFni and tliua the irrpenie uf tmnanuttiiig 
nuidati by tlda meEbiHi tu a cmiiidffuMe diotiLnc# will be very imalb Ths 
MBdon^ tUO, will be perFbedy unifonn ; for u tbc of crauk o, ftn* 

birtajice, dimiltiibea by its nitaciiinj Lbut of the corr^^ondnig crank A will be 
Ot^Ually dimmi^hedl W llial whalerer rnodou u prodded by the £nt M^TET 
will be fkitbluJly trwufeJTtd to tba Maebizieiyp 

CRAFI^. A light tfind of Ptuff, MimEwbat like ganKt Much used in mottm- 
iuf. Jl ti made of caw lilk, jammed and twisted in the mill, snd wtiYeii withmit 
CTMarag. Cn^ anr either criapEd or amniilh ; the &nt duuble, eipreaiirg 
a elo^ uioDTTim^; the tattrr smg’je^ used for d?Dodr]g ft le^ partjuQ af grief 
The aOk dcslfaed for the firal \e mure twi^l^ tban that for ihc areohd; it King 
tiift §rEslEr ur leii deleft *rf twisting, e^ceiolly of the warp, which producca 
the crisping ^Vrti lo it: wHrU token out of the InoMp h m iteeped in dear 
walexj wnifl rubbed with a piece uf wax fur that purpose, Crapeo ore ill dyed 
raw. 

C'HAY'ON ia S pnend nimiD piiren to vaciiiUi mmfViil and rsgetobk tub- 
■tauee* iBS^d in designing f>f painting in paoti]* whrtbcr they hsTc htch bfateii 
Olid rrducrii to A parte, or arc used in their primitire cenaiitEiice, after aewiog 
Of cniting tbein mtn lung narrow eli^ In tbu laat maon-rr red aavotlt nm 
made froro ted chalk j white, frum whits chalk; bfack, fram cbmoil and 
IcjhL Crayotu of all other eolonrt Me composilloba of earths reduced la pnOtc. 
The tampering of croynna U found to be an opora^on of ersilt tlieetr to 
avoid llinr being so liard aa lo Impart an huu^ckat ■ap^4y of cDlaur" o'/ OQ 
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till? ftJHitrikrjv an soft U til nTnunlilH away, atld lo^ lie litllu belter ihiin a powder 
Uhun itK paptr. A vam+v i\f »%btly gluLinatli flaiJi bare been pjrtipaicd to 
giTD ibem tbe du# diitgre^ i>f cohamn™ ^ but ibe rtrengtb and llw kukd of fluid 
iiumI Tiii^ojrni be mried awMilUlg to tbe nfilim: of tEtf co^tHir to be empluyed. 
Thu Eogljjii minufiMitUfeTa emplov a Vlitrieiy of snbiHuacea for ibli puqiMc? 
omuiiK whtcb may b* mecitiiibcd iJis^wart, rctiEteretl glutiueaa by iMMling, niid 
eiwn tragocailtla " It ti obritma dial tile murts Tiuido upon paper by icicll eom- 
^tfons Ae we have mendoned, con be buE flli^lksly ttttscbed to tbe paper, and 
ibal tbev ore cJCtrtmHiT Imtlle to be injun^d nr defiLcoiL VariuUa luiiau^ Imvo 
been rtaUflfd to for fifing them m Ittcb a miLQuurj tliftt, witbout bariiig Ebcir 
mjimd, ihrjr may be ehubled to bear nibbiog^ Wlien tbe pliturt^ mode 
on tuiiur4 paper, Ciilbrty Tficomnicjldii tbe back to be btu>d|ed over with a aili? 
Inado or bofi" all tiwM» ofuanglM^ and two drocbllia of potpdecvd al U in^ boiJe^l 
for a qaOxter of m buuT m U c^nart of Wttlfft itrainriL TMa am, UM-d 
mUllTWafniT pnatflmteH the paper, illd efl^Cually Fixa die pTrtnrc. Ha aim 
reraniinEJida anelb^r way, wbleb U AppUcidilir to Uwo dntwiugs duue on lued 
papery Si cooaub in iponpng wilb Lhr gludoflui fluid a piece of or 

bluCtiug papeT+ of tbe umr liie u ibe pieturi. Tbli Welted Jiapw being uild nut 
upon R tjsbip, the I«e of Lbr ptOtHta h preiUid MpoM it m eiert’ parb Tbe 
cbolk tblia becoinmg wcl wlib liie adbam to the nrigiu-^ itirracfip nndj by 
lakiog cure wlujUjTtfl avijed I^bn Bundlt^Ht ddewiao uioLlntl wbilat the two liir&Cifa 
are m ctmtactj tlje coSoLm art tiul in tbo Icnirl dflillK^ nor ii the RUIliutB qnim- 
tlty of CobuT tmaaferml to tbc bloltilig paper anV to tb# pira. S«ba^ 

liojj Grandi, on Ltalmii ortiat, cniumuuLL-utetl to tW Soctoly ut Arta O prociM 
lor preparing crayonj, wbkb oro lialtd Id be of a ^^Ui|^^ty greolly lUperior tu 
thDM: commonly or prerioilaly m nan, hciJig AshhI lo m Co freveat their boinr 
rubbed otf tho popiiT wbi^n used, and are appAanbU oEfcB to water or Oil 
pamtina** Tbtrte craynna are (UJifla of bud&^aflll powder, muied witb 

adding tbarcEo the colmirinp^ matlero. TTle propartion ia Inreo 

ouncat of gpErmacetJ to ona pgUlid of ihifl powdjtt, Tbo spermaceti to Ij* firit 
diwolved bi a pint of boiling water, then the wbiia bonoMuh uddiid, and tba 
whole t® be emmid well Pjgelber wiib aa much of tbn colDuring matter u may 
be nEHCiMtry far die iliode of colour wantad. Tliey are ihert to be rolled up in 
limir preiwr form, and graduidly dried upou a baflfiL r. 

CREAM. Tlie oHy port of inilt wbkh riftH U> die mr^c of timt linpH4 
iniKed witb & Ettie curd imd lenjuL. Wlien cfluciiedj huticr la- obtained- flcol 
aeinntea the oily part, bttt injura Its fluvctor. 

CROWN SAW. A fpodea of circular mW fomred by culling tllfi tesLb 

raimd the edge of a crjUiider. ^ - i r^- 

CRL’CIBLE- A pot ia commuU U« for a vuio^ ol obemical pnrpOoeo. It 
la jrenerally made of clay, and ia deta-ipied to adtliitaml a atrong heal- _ The 
be^ CTDClides for dlii purpose at* lElc HiBHaa E^mhleflt cotnfioscd, twcording to 
Foil, of a niliturB of Vi«ry refractory ctay witb imiA Tim Tmeis ore tiui 
turned upon m pdtter^B whoe^ but the earth U kotiaded mto a Very^ inas% 
BJlii tbe Form giTcn by ramming il In an iroii uiotliil. A compoBinun enn- 
aiofldg nf two pilrti of StoLirbfidi day^ olid Otm pari of iba bordm Coke> well 
j:ruUlld and tempered to^etbor, has tneioi employcd Wttk eieelJefU rcBulti by 
ji,lr. Aaneyt TuWO. The fbUnwing deiicripdon of bia prtKui fa on. 

foiruct from bis account publcbcd ill UlC rrtimoc-rfc™! of tim i-Htfe/y af 

■■ Tube two parti of fine ground mw Stoiirbridga clay, Aiid one part of ibo 
(jardcst gas ent^ praiiotlBly pulverLmd, and ajAcd tbroogb a lioVc of oilu- 
eijrbtb o€ OH mcb meab. Mil the Jugrr^euli tugudjer with tho proper i|iiaa- 
tsiy of water* and tread the iEiaea well (if the cuke li gnrtUld fine the poti are 
tJrv apt to crock], Tlie pot Ll rnimldr^ by Itand on a wooden block, ol aluiWn 
iji tba engraving in tlic neat page, m which o ii the hanch; ih two uprighta 
■uppoftiug a crow^bnard c ; J iLc wuvden bloek ™ wbkh ibe poUire incuddod, 
sunm^ed on o ipUldlo e which lumi in ahale in the brlich^^/a giqge to rf^btlo 
tbe^mknesa of die melting pol* m tbown m tbo dotted linca J J a cap of linen 
or cbiion, planed wet cm tbc core bdbri: llie day ii an—Sis uui U lo prowitil 



the claj fni'Tn partlaHj ^ tlie core whiEfi it ii tnkill^ | tlie £Ap eJherej 

te the pot onlj^ w1jJ& wct« elUiI mEj be renE^ircd vitEout trouble OT haziLrd (tn 
iKe iHit) mhm dry: A a wpodeii hat to sunlit m uuiuldmg the pot ? whco 
lOEHudcdf they are carcfiiEy dried at a hml^ A p<l>t dri'i^ aa a£oTe^ when 

WanCfni for is first wanned tj Lhe firMido^ snA la then laid in the funiBee 
With the mouth downwartil (the red cukea bein^ prEviemsiy domp^ with coJd 
ones in ordrr to lefesfi the h^); luone coke is iLen thrown in till the pvl 34 



earctedr md it |a then bronchi up ^odiilfllty h> 0 red heat. The pnt ia then 
mrued And hAtd iu n proper poHitiao in the Iufuak, wUhinit hetn^ A^h^Wett lu 
COoh and k then choj^d with cold iron, to that the metat, when melifd^ ihall 
hare ha Ulir&ce a litde below ||ic mouth of the pot tSe iron it iiieSled kt 
idbuut an boUf And A hAif And ba fiui oe addltiEiD oi^y kmd la tnadc rtie of. 
A pot win laat fur I^Urfcell Or dted eighteen auccEtiute mriEJti^ prarided it U 
zLDt bUdw ed to coal id the int^rvoli i hut If it cooIai It prdbably Tbeae 

pol> will bear a grofiler hAAt Ehan ethen witheut saTEeninit* atld wiHf, canse* 
i^uently^ deliver tba metal in a mom floid ilHte tIuUL the bnt Binnm|hAiu pala 
wnl/' Crucil^ca Are aIio [ties lllllde of poreelam^ pfumb^Oj iron, ilIvGt| 

aft^tTarbiiL 

CRTSTALUZATTON. HLat prt^cii of halite by wlmdi the partidra of 
bedics arc fixningcd ayateniatlcalily in pacing from A liquid to b solid Tile 
pbenomcliA of cryrtaJltiarfion 'hare mueb cti^ed the AUctiticm of modem 
cLeEnnlA, wilh A view tn dteiemune esently the dcfflfrEnt figurt# aauined bv 
Mila itk crrstjlllimg j but It di»s not jet nppeiir ibal atiy cKrtoin rtdL’ can be 
laid down in these CAKAp as thEse figures moj bcTAried hj the al^hte^ dreiim^ 
aUnrcH, w ihaf tlu same salt fi^iiendT aaiumcs varidlo figurea, and very 
diSbreut Buhitaocee fitometimes present OmtiHltci under nbaoliitcly tha aanie 
form. The tfHwt dih^ut ob^at of the plienauui^m of cojitaJlmthm, and 
who hlUl been nHsiA sueeesdhi m deducing a pbJIijnhle rhumy from ibujE 
VAtiani, ia M. llaliyj Ui whuac Wtirkp on ll» and/Untcimr^ C™ia£r, 

we would refFT the reader who i* desftuus qf obtainuig the heat infonnattou m 
iba luldeeL % 

Ct’cORUIT. A chEmicoI eewel cummonty eAllcd a body^ tniuk of tajih or 

glftBr in the shape of p and ibemfbre cttlled'a cuciD^it^ It h lii^ [n 

placv of A ACi]|. for diatlUl^ini- 

C^UFEL, a iliaBoir enrlbeii Tcai^ used m that part of the procew of any- 
ing LcTTHfird cupeUadoit. It H made of the pbotphate of Ijttie, or the nauduE of 
burnt boncAt nuntued into a mouldy which it its figtere. 
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CYDEH, 

„„U &^i m th^ mid.t »r * B^c. r^ 

sp.-:£ | 7 £r£i^^^* 

"sr 

cj^Tution M .li«^i°n -md thu tflm. isL »ppli<!d 

CUPOL.i, in AiduteetiipeT an henii»glwntHi Tumi. ™» «■ rf 

to the fiiniiiew u»d fcr mc)!^ irmi*_ t .^ i!!^^Ir it bu beea UnnEd, wiili 

kaUn, ruzm, ™ bv tie LaUer iipplrmff 

lEisr^ „■ i.- .h.«.«»p»- 

■‘^jx^ssLsiri; &!r.'^-s„ w ^ 

9 *E'£i^^^?&i£S 3 £ r 

■nr. An Improv^l In.tmiment oti thu pnncipb. mvEUted by >ir. Jt^u:ii. w 

■awrlbcd m tlie Trtmiflctwwf o/ °/ -j''*'- , . . , ^-™«fepEi,jce 

CYCLOID. That curve wtiieli is dwcnbwl by * point m tho eirctunler 

of n diclc. duTing: tbc revaktion n>f the ^ of apri«. Lart® 

CYDEfL A r«ma&teJ bcVMUge ptep^ ^ jiJ"^' ^ 
fm>Ttiid&a tjf tbia liLttiOT arc raiwle (lUDilaUy In En^bm _, „t%*r Hla 

^f^lliEJt Jmtl De^^onrilire b ^:€nBmllf MmiiOiiE^ tuwsu^ ^ 

5**4^ r,4?l^St“ 4.b”Si-- i 

Tbe grtuding i» wnuSh' fictlormrf In * mill 
ahtEv reMirtbW * Unnor'l mill far grinding biirk, and cihIihU uf o tnllUliHifl 
fil^i 21 ^ 4 * foot in diMjnrtev. 6nni O to 10 incbm in thicImeM, and, 1 to 2 tona 



DAIRY, 


wfflJld rciTkJiiiij^ oil its Id. a idJ^ci-llAr Eioati trotigli- The IwtUtlU of lij4? 
iTtHigh in wi^ch the etEnuJ tHim H MmewSiat tJum the fUHTie ihe 

innci side cf th^ grcHTre fifW perpeniliclllBr3j|^r oLLlcr ildc ■■ bcTcllca m 

iiucll A piMiner as Qui^e ths UfCKUgil fl flr 8 inutifS 'wider at Icp thiLn^ bt 
botlcDk. Hje runner nr mnT wldttfr tqms upon A lotij; iliaR^ or pie pfls«n^ 
ihrntujh It* C« 3 lre; tbe iuncf end of the stift TMts upon a piv^^t in the centra 
of llie mih bed^ and lllrC nntEr end eltcadf beyond the eiXtiulnr nmgK « 
therE oonbcokii with A epriu^ bar, tn which afnne li RltBched- Afts the 
if l^jund it genenilly lemaiM M'Twe tarot before it is prtasi^i, tQ oUnif she rind 
and seeds to cammluiicate their Tirtne* to the llipur: tilltb twel vp to listoetl 
hoars is Hiffiricnt for this purpoiP. In order to pCitm the fniit^ or pommaL^, as 
it it nuw called, it it folded up irirpieeca of hair clolht or piped hetweea lavflTa 
of oleai] iweol laaw nr teed- The bed of tba press, which u nhiHJt 5 feCt 
sqaoi^ ahodd he made entinlv of wood or itone^ the pmrcico (if cororinff U 
with Jcaii Irtblg eKtremelj’ pemiaiooj. It Inu A channel dit a fewinchea Wlthiii 
itt outer ed^ to cnEtfU the LEqunir as it is npieK^-fl, haTin^ tinder It A atolifr 
Itoueh nr wooden TEiMl to rweire iL TLc preea ii worked by leveim of dphtent 
leajtthi^ first a shi>rt una, then a longer one, both worked hy hnnd^ and lastlj a 
haj'tt at b feet long^^ w(Hrkrd hy a eaptldh W winiilaM, 

3 d. The comiaun practice is to hate the Kqimt lamed imme- 

diJiadvH mid 10 fill them oulte full, but il Is tflfire proper io IrlTA A hi^ roaee EO 
be (iWid lip afterwards, rfp fermctil is added, iis m aieJt liqikorw, but Mr. Mursbell 
thinka il wdqM he deilrahle to dn K, as it Would more speedily dcicrtialue the 
rcrmcnlalLoti, which at pmaul ll rerj ptctarioua pa to the tUae of iti eom- 
TncncciTieitt and its dimtton. The process of ferm e nta , h on la ntrinusly conducicd 
by difTerenl cyder gtuVtTfi anme L'ndcAVO tiring tn proujutc it in a spaeioiia open 
vaL^ wbilat otheia cmlearour to mpren it by eudosbig the li^tiftr in bo^lie^ 
and cAcludiag the air. Afhir renumimg a oertAin time m the finrmpinitin|^ 
Te««l^ it ij racked nff frolti the leys nud |nit into a freah obsIl _ A freah fifl^ 
mEuitatipti tiiDDtly eommences after TAcklng'^ and if iL hccomci riolenl a 
mckiiag is DcCMJiAry to chock it ; but if onk a small degr^ nf fermeutati^ 
titkes place, termi>d fretting, ibe Hqnor k ilhliered to Temeun in the Same cask, 
Mr Crocker saySt when the fcrmcntatUai eeasea, and the liqisor Appears tuler^ 
Ably clear to cye^^ the puro part should he rackad off inlo opol (fraaeK 
and placed in a cmal BituAlton for A day nr two, nfttr which it miy be again 
barrelled, and placed ia wme modcralrly COvl sitiialiop fnr the winter^ 


D. 


DAIRY it llie art of miiniiJkcttiring VAHotis kinds of fiwd fitrtii Bihik; the 
Jc™ dlJiy ts likewise applied to the bdldltlg where those docWULCnt are (wr- 
fwnwfi The great farfety of bUEUie^ in a TreU-conduclnl ^ly rp^ifiring 
ihc mcMt mbiuteiind Aseirluoiis alEcllLLOn, may be conceived hy jtiSt (ftatlng thn 
principal heads: iintnely, the prcipw choice, food* and inAttegemcnt of aows j 
ths mode of mdkijig* nrcording to the Tanaiioa of ctrcuirntances; the iiianofftf- 
tnetil of the Tnllk and CIHrAID prepanitory bO tbti making of butter [ the priHricfisea 
of making liutlcr according lo the meduinkm used far that porp^iic ; the ^nmar 
of maklEI^ the vjuiaika khld* of cheese j iha TalEh]|^, tUrt'^aLREj and Baiting tltfi 
Nimc, &PL Thm Impariont nubjMta, which icarcely ^1 within the plan of this 
work, are most ably tn'AtiHh in aU thtdr intrirsthlg dcloik, in the O^ofd jh’ACy- 
tom which valnnhle publiciiliEHi we caJiiLct the fii^llowing o-bserVAtlons 
on the proper paaitioi), atcocturr, aod anunfpTulrni, of a (Luiiy uud lU uttmuila. 
As TCApects the dnuy-li011*0, tlie luitbor ab^cTea, ^ Jt is a mslicf of consider^ 
ahW ImporiAiice that buildup nf this description dmuLd be pi need m a propar 
■ilUsUlofi, with roipecl lu the othi'T porta of the farm i thiA will save both 
mpense and labour, ns well na pramolc convenience. Another prLnci|ial olyifcl 
in cbodaLtig A «i Tiintm n for tlie dairy la a pcaper de^irce r^f tem ^Hrratcire fo? 
carrying n^i Iht iFuisuesA which W En ba iwmilncte^S in it. To bcwwu|iUsIi 11 m“i 
the rolhiw'lft^ am Iho chief cl^oeta to be aimed at- Tlia dairy huEJing* ihquld 



rJAJHY. 
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l» «itujil« fafficlontly urit the ihnb or «nr it At the mnt 

mtdile isnnrejfed li> item, tlie forai being' rtieh as lo ccimhilie wel^illi like 
ISSorttie other erertiolir. The a«»r or entree mlo the loom dertm^ fur 
thXilt elinnU ba made throtlgb that ot ihe K-iUing ™tn, 

r ■ a-ien Hi-%TiTcni¥ TMin. Qi wtich HTnitli^r coirki niX'Ctl rut the 

ScSk r.b.< u.r ^i..- J. milk-l.^ 

conveiM^w „„,|™ that irhenerer lh*T aie renTilrtd to be BEelJetl the 

Oioc Bt ooee pass llinrajfh the vholo tang® of them, oe 1* ^ 

^hIJX^ m «iy one of ihe.n, « M ett|^t the hu=.n™ m tha mo«l 
1 *■ nel ¥ifii-f'i-pl: Enatin^ bcinff Ei/lerwnrd'S tnk-on lilF hj HlltfllJe- 
mgX for the ptirptHe. The pwmOT of the ersler ihfOUgb the wall of the d«iy 
jihnutd he in a tmocK cf anQlcienillimeajiotH to odimit the dlieharMg of a pajl 
".nr^th perfee. tn.--g a hf - ^tW 

the whole of till! milt of the Otwa trtftT ba maiiiS to pnm l^ogli it tula the 
^ee’^ tmye OT »xA«rs m wJueh it i» to .land, .w by thti iimple ™nmv.^ 
the ne^litr or dhly man or boy, rnferiog the d«Ty^hot«e « 

Thfwre ■^liH1fd be likrsfiM a triTdyK FP*p sattlft u-thuT *nnilw CuntriTTcm cr, fw 

C>ntn of the prinripol anl^talen^ when it e«l be procu^ will he a mO,t 
eoneemeow It W obetoo. that the htln™ aJid aumher of tha» 
b^ldjnink on any 15™ mint depend on the kind of dmijf hiumrte^pwed to 
h^ Lt^l on, w^ictbcT milk, gutter, or cbeeBs; end ihe ,i» w i^y, 
l^'d bl Ae mimher of eowi The dimenii®, UHiiHy a^p^ n. 6fou^ 
Lftblre nia 20 feel by Ifl tN fortv cowa; »d « feet by 3b for mo 

It U well known that witWt a suitable ple« foT pT«crrmg t^ no t 
and petfoiminw tlie TroriotlS operttioca, the daily UjineH eantiot proceed WJtll 
B _ r _an temneniLure. K darthmi 


ndv nrwnert of aMiTiiniage- ^roter™ an equable lemporalure. » 
mipelt^^^ti Biggest^ ae the mul proper. Tbe« anartmenta should be 
nii^ to render Ih™ clean and sweet at all bT- dew 

sitnation Iihontd be in the immedijda ne^Warh^ (^L rl!.^ of Z 

The fiwf and waHi ilmulil ftl» b* dafeDclE^ &™i the mchan Cl the 

Uttni^ anti thfi I 3 t(ier fur tlia n-crpticm ct the Ifult } gr a batt^ 

_s_7 * ka rcsnkkirH^ - imc fijft holdiflff^ WBillJPffi «h.y wnngr 

ih^ Eivtrk; urid oiift fnr churmnff ihc huto. FcUT 
n^menti are nert^ to » wcllr«n,Ln«ted ebeese^ dalty; name y, one for 
ll?r™eBtioQ nf the milk; airtther for the Kildiog nnd preamog of • 

n third^bert it a aaltei! and a fourth, called the cbetM-lol^ m which 
cheesed aro deposited" A, rei-pecta the dairy Uten^ tot wnle^latea, ib^ 
for nSdog the tomb and mylomanM 
a dairy pnrrcTain, glam, and date ; ibey 

of wood es daw and notceUia «« too espenare; slate \m lately been env 
pltZl hi “ntraotirig milk cootera." Tinned ITOn ^ bo-eTar, often used for 
rkXmi^ dishes and^ollier pitrpnselj Uad and g^S^ ewthpnWtTe W 
„r the uLsii. in some _dalne., mid c-rt iron b^as ^ 


fi&mi: 

touiie 


f ubnuilU m «mp uiuncH —44* v— I V- , * 

™rwi4»- but Et will U proper tn dbterrn tlul Iksadi^i Mi^opalii, md PO 
nacEftllic iub^tflncm tJbat linlfTmtis tUs wmowltaon wld^ fpnn^ 
elaxintf of eartbenwore. >’ow, amce milk eflfltams MJs apable of disaolnng 
CLtallic enmnonnda, it must follnW that the UJ« of them m a ^ most 
be Ttrr nfriudicild* Tlie human coOstllaitiDn must ttlfanibly be Injined by 
h^bftiSg^MC delrterioui solulions; but the pengrra of the niLmhief is slow ; 
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oEcuMPosinaN\ 


Biid wikcli ui limgUi ihc miipliief k red, wa £elilom ar nemr ajcrilw it 

ta Uic |ir»|H-r caiw. Nnr is the yji^ of Iron to he fudomraond^il, for thmaffh {ti 
m tlitf Mid af mUk [tiaj be tuLnnlesi^ yj>t the milfc, butter, and 
intfi whidh this boIqE[od cotere, snuy be Altered Ui their tMtr, nod MWllinr new 
TiSieSs And UiensRl fur th- dairy are, thertfi^re, 
tbiHa jrtueJi yn made uf wood, nnd whkh ilm kept m n siroet and dran %U^ 
by daily efetdduig, iKmrin^. ^iu Tin? utenidj which are must gauErnllvJ jAnted 
in 1 cLmy hnn, lira quIk^lHuk, ekeell, twwEs, itminera buJ Coobrn^ ohuTfia, 
Miii^ and atiiuaoin^ disha^ ckaew tub, Udd™* Tni#, dottu, nud TJw 

Ijtimf a ilaity, where aoc dmra is used, witli tliEfe iitcosEir, wilE n-oit frum 
twthij tD tw^Illy. four poiinds,— tbii i» the Estiinatrd fbJue m OIouccEtei^biTai 
in a furm caiis]4tiii| of twenty-bve or thirty ctnra tJio itPOat woadd l^tobahly be 
doubEe tlul ^ sn p^pottton Eu tiie tnn^itudi^ Uia farm, 

JJAMAJA\ AG, jIHkift am^br onme hu bseq ^ircu to a pnranratfDn df 
the chestnut tm+ end W enkployed m LamiEng ba n iiibaritut* Twr oabhork nnd 
i^l imtBj It IB the nf a pfliEot to Chtu-1« Louit Giruiid/nf 

Qt^^-Itrec^ Soho^ Inuidim, hi 1825. Tbe niode of prepimiiB dnflidn™ U 

Bi fgJluwB: rke ei:tottiiI Bhell of thr chesmuli ut the WfAk] jtfldl U ti:> be b^kcu 
llilo ncall mctfe^ nadioBkeil iu double IEb w^ht of wuJer for twoEi^r ttouM 
^ikd for tbnnf or four hmire, when tho liqoid ti to he dlHwu offi nod 
fillmd llmiUgb a cTatli or iacre to tcparn^ the fibrunj master. The ItoLiid 
extract IB now Ic» be cvnfHirated by TEtiimiu^r it into the butler, and [be rbsilbtion 
is 10 bs ^newed And eotitinued yntd the exinurt bacom» of the caUBiitefiev of 
pnaSG; afUr tiui 11 IB to be cut loln obIsm, end dried in an Ot en for mle. or at 
anft? nmlied to the yeiidni ponpom in Ihe airii, in lieq of nula. One 
hundrril iKmndi of chestnot »brlLi win tbua produce nhoqt tfljjbt nnundB of 
cheilBttt tree CtintBiiuF BhndfiT propertL in tbe wood 
and die mat abdEt but combined with n greater portion of inuciWer The trunks 
of tho tn?ei he tapped, tbe sap coJJrctedt and an extract fnicn it bv 

Simple evaporation, [ron reswU diould nut be usEtl In tbe prepamtion ef dami 
JU tbal nietid woijld durlren the colour of ibe extract, owfng ut tbe sJfinjty 

fiS cf cl^tttnnt, their ComhiiMtEon pfuducidg mlf 

-itli * r^d 

GAJMj^KENtSG. The an of heautifyitig iroq, etocL iie. hv trimtinfr 
them, fijW them np wJtli goll or ElveT wirej /b cblrdy 
blades locke of pbtgJi; Sc. Sea laov ^ 

UA\IT. A pMjecdng pipte of thnW, ciaed aa n crene to boUt tbe fioke* 

01 ibe anchor to the top of the briw of a tldp^ 

m ‘-f 

DEAD MCKOSIXG, An wcoimt gf tLe gf b vew*!, ihowme 

thn COIIM Stegred by compajii, wlti dig dliancfl in railgs and rgdunqi ma 
Eacti ITieiS eoUrtes, NrrectHl by BUar^ngn fnr IccHBr and 

^aliD^ «iil thg dirt™™, by .^DwancH fm- hein cf tbe kb i,„d cJJentiT 

g- in «.td fcr Bieertitinin,? 

lo-SiLlly t™’' 

In «mtnnn«id.iiiedB 

ta Whicl. we e-nint 1^ penwU of t«,. J jt i. nUiemise end mg™ nrongX ^I."” 

dtlndcnety. lld SSLJ 

i-SK'Sii. *■“ '■"«p -1*1. 

i' "■ p-- . 


DEI^DKOM BTER- 


DECItCFfTATION. TTw crjk'ktii^ iiyLse wrlLfcli mVcniJ ibllt nmLer wLuii 
auJ(b4itv tiPEiit-'Ji «iiCtHiibflJ:L[cd hy n Tfuli^nt *^3EfdbtiMl «f thdr fWfticliJiL, It 

hju b4^eIl nterifaiitpd ta uie- gfiih.i-f-rnl.nn uf Lbe wi£iEr tbcy contiiiii ml-a 

*tcllEri ^ butp'' olMefVrt Dr. Ure, ” it U thfr vhliih art ^btctrvLllp or 
contain no thui deertpItaCe moti viDLimLLy; thnu# tbdt c^mtairL woler 

^snEmllr cater mto tzaaquH liqaclkctiani <911 btiiUjl licaiEd.'* SbIie decrepitale 
for itia I4U11D ntaatif] tliat jL'iiUif, and cost imcn crack irith on dproaift 

force, on Keinfz aoddten]^ oanielfp frota tbc imcqtuil iex;|MEiuInii of ihsr 

Inoilns wbicb compoio t>i4»^TTi, £d conie^iiimce' of tbeir beiog liUpeHibct con~ 
duet«ni of lieat. 

DEFLAGaATIOJf. The net of bqmuig twi> or mart Hihabmcefi togcLher^ 
jur cliarcufd fljid tiitEt. 

DEU^LEXIO??, In MacTuiLtcap ihe bcfudla^ of bov ninlmiBJ exposed to a 
tmlurerie In elJ bodiefl E4a ntnated deUeJtloD tillkif pUtC; 'hfii wIilLil 

til c tlj|i4ia force uf ths tnayrrixl cXceiidx tbe JtninhiP fofci^ the d^iflexion rriO 
he directly proportii,Yn4lI lo the 'pta&iUv, and wiil not ^creaH ailtr tbe limd hu 
been on for a seegnd or two, end upon iti nsainral itiLr nutcrtel nltl meorcr ite 
Dti^ntd form; hui if tin? load exceed the ela^tk forct of the matrriil, the 
extl^niioa or dodexiotL iacmaACB wilh tlmep n permuieiit iteration of fom 
cDi&nea, und thf dedexion tnpidly with eliflit addition to the lond^ 

rinctoTo GTuoH. The Tfiiiitance gf a Miiiteriiil (n Hexitre, oe Mr. Tredgolil 
ohwrrvca, ia the only ^per mcfimro of iia reditfmeo, when It W to be epjdied 
in the ctnutnic^on of butmEII^ and that of lit roabian ce to ^miiment aiteradnu 
when h B lued for mnehiaea. Arcardin^ ta Mr+T/* exp^rtmentat, b bar of cmI 
ironh *1 fe^t tong and 1.^ uaches ae|barrp and inpportrd at hcHth ondA, vnitolned a 
Joad of 1 J:^1h>]^ fn the middle of ila Leagth mllenl |)«rmaiient alteratlOlL Tha 
dadexion with iliia load W4a> OdC'Ecnth of an bich. 

DEGREE^ La Gemuetrj^ the IlDOEh part of tlio cfltrtiinrBfTriicc of a ciridr, 
into which iiumbirr of parti nil cijclm arc cqniidered to be divided , It il 
indlftkted by n email ^ near llnj- (op of the dgnre l thua, -IS** is ibriy^dve dc^reea. 
Each degree ii nLbdfridcd Lnta kl^ tmoUer called mloutce, and duuok-d 
by Ihr mark * | jslid Lhi:Ac attain cji] each nibdirtded into liXty parte^ called 
arcondep and mnrkcd thtu ; thoxf 12^ 20''-' ia fony-STG degreee twelre 
jntnnlei and tven^ uconda. 

DELFT WARE, A kind of p«itte^, cenrered with an eoamcl or whitje 

glaxinz, which gires rt the pppenrance of powinillw Tlie^y em rompof^Ll of a 
fatl^ clay, wilh which Li ground a p<nt£on of «rtdr that It mov Hot ctaclt Ot 
ehnnk too much in baking. VnsclJ famied of thia eBTlih reouhe U> be dried 
Tcry ^nlty^ to aroid cracking ^ they are tiku-n di^hily Wked la a fiimorcp tn 
mTe them i degree of hardnaas; after whiohi the enamel, ground ven? fine and 
ojlLiied with Woler, la appllmh 4Utfd aa the waxx £b r-cry ^rmtn fmra hemg but 
pithily baked, ft readily ahHrhv the wateip tearing a cneluig of enamel' odhe^rtttg 
to the Burfacc. The waro, when iborc^ighty It liicn eadooed hi cobbb of 

haked earth, and mbjected. to a heat tufficienE to fuee the enamel unifprmly, 
and at the BsUnc time to conudelc the baking- Delft Wnru wo foTEaerly mme 
diieJ^' at Delfi;, In Hnllauih from which town it Lakes its nune^ 

DELlQUESCENl’p in C^emintiyp^ a pto^Hirty of vaiioiis enhaEnacei (chiefly 
salts), to ahwb inokture from the atmosphare, and dwolrr, 

DENDhOM FpTER- A a inslmment fisr meaenrin^ trees, inTtntrd by 
Mc»ri. Dnneumbe and Whiitel. It cousmtH of a jEmJciFcle, diridcd intn two 
qundranti, and gradnated from the middle ^ Upon the diameter there hxfijl^ 
a plumiDBl for (uin^ the iaxtrument in a verthnu puaitlnu- The principal use 
of it Lfl for meiiMiiing the length and diameter of mv trm pcrpcndjcuEor or 
ohlJc^UO Eo an horixantBl plone^ or in any ohuaden of the plane un which it 
mti \ or of HJky iiguiT, whether rcgidulr or krrwilarj, and idao the length end 
diameter of ihr hofuebi, by mm hixpeclioiL InrctiUtri of it have coIcih 

lated toblo, annexed to their accoont nf the intftmnient lnielf» by the help of 
which the f^uantity of timber la a bTi!' is ohLoined witbuot calctiilalUOD, or 
the use of ihc Bliding mlo. The dendmmEHteTj, Atted to a theodoflta,, may hu 
api^rd to mi^afuidng the hcjghti and distancea of oHjacti acccBuhie or inacco^ 

^ I 
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ilh^Tp wliiihBr iJtuiLLed in piwfti hiiTMlIfl or obUnjuf Ea ihn plane on wUicb Che 
inftniTnent k pb^ed- It maj be Jso uud tut Eaking all itieleipwlieEii^ vertic^, 
boriioot^ ar obliautf, m my pddtLiin gf thtt pbdea En whieb ifiey are fn-rmed. 

DENIS ITT Jfl tbfi propartionaEtf queiitit^ of matler in bodie* A 
mejEnitnde ; thus, H a bod^ (?nqt«ni rftDrs matter thMi a&otherp botb being of 
ibc aimc bulk^ the fwttter li Mid to be mtiW dense tlian iht Inter, and lh;it in 
propoftinn to tbe relative quantttlci of mni^r they cantain \ or if the former 
IhmIt ennljilna the larae qnaatE^ gf m&IEfr ai tbe latteir, but under a 3™ bulkn 
Its difaiily Ii greater fn proporlinn as il* bulk ib leaa thwi that gf the gEl^efr 
Hence th# defuitj ia dcrecUy mcrportinna] to tlit quantity gf matter, and fn- 
pm^rtiotifiJ tn the tinlk undef whieh at la COlitdioctL Tbe udatlve 
-qUAntJtiess ofmatber in bO[ijL4i are knoifn by their gravity or weight; for, Mcording 
to Sir ftAJlC Newtira^ the araginttl particles gf mutter h ?iiig **q nfv1 | and con- 
irnuciatly endowed WJlii equal gmvity, bodli^ or aBMEfibla^ of thertO partidiS, 
hnire a gravity propordofuile la the number of partielefl contained in t3*em. 
tleacc, wbei) A TnoM, or quencjty of matter ia ipoken tli weigbE; Or 

gravity ts tlwnn niideratoad^ that heinR the proper inoaiJliro of the qtienllty of 
tnalEer. The deailty nf bodiee ia found by Wtigbing equal bnlkt of each ; far 
ihii purpoMO Bolida mnat be prevloLiily rodaced to the wntie skape end site, but 
each dmd sbnuld fill tlie jainc Vcsaek ni width they most be weighed acparately* 
The denfity of fidda may dan he determined by the foboiFing methods. Hrat^ 
by Makiug cn equilibrium hetWEen them, iCt lubea that comnaunlonto^ for the 
durmetert of the tubes being equals and tbe weight! nr quantities of maEtct nlan 
equal, the deEUiticS will be invera^y the altitndee of the Jinunra in tlEetn; 
ihiiL Lh in^raelj their bo3i« Secondlv, by imtnaraing a lotid in the dnid^ 
their denaitica may be readiljr comperej; for if the eoLid be ligblcf than the 
hquidi,. the IhH huoieried by h* Owu vre^t wilt be UlVonOly ai llw d«Mlty of 
the iuid ; but If the body ^ heAvirfr aO ea tn ncik in the bquidt it mudt be 
weighed m them aepaniittlj, and the weight Inst by the twdy m each will be 
drre<rtly u tlie density ^ tha lluiLi. Sir Isnac nod most of the other 

□bQaaQphers, Arc of npinion that there b no anch thing as a spate absolutely 
fulj of imUteTj and Uint coOBcquenlly there la na iubabAnae in natiLrei. either 
Hnlid^tH' fiui J, that la perfeedy dcUaE z the deuEeiit bodice aceoridjpg to NeWLuu, 
conust of much more porotEs spiwc than tglrd rnattcr. 

DEPAR rURI^ m Nevignttiuiip the ibalonce of n ship gr place to the east or 
weit of any tneridioJi;, ejtpressed m qgirriffl/ nal/ei^ whUit the difference of 
lun^tude ia the arune diahiiico reckoned in degree* and mmuCe* iiwm small 
cird^ of the Eart]^ ictmed par-ilUli of laiUutb; and as these amal] cimleii 
eailtinUAlly tiecreaiie fts tliey iipp^ch the pnlps, and oa every tilrcie, large or 
amall, contains MLh', eimb cnnHiiiiiig 6CH+ the bngtk of the degreies and mioutea 
of longitude^ must vary with the latitude. 

DEFH.EEG'MAflOSr The apcmtioti by which bodies nm deprived of 
WtEcr, whicb ia prinofpatly effected ny erannmtlnn. 

DEPHLOGlsnCA L lOX. The gpcriitioa by which bodies lire deprived nf 
phlogiaton, or tbe inflammable pruidple^ end nearly anonymous witk what ia 
Unfr eiprejj.Kd by orygenattan or oEidiaatijam 

DLSCENDIVO CLOCK- A elc^k so Ctmitrucled tbsi by gradually robing 
down Ah hlclined plmio It abowa tbe progTesa nf lime; the mnlina is enm- 
tnunicaied to the wbeela by a wolph^ which rcfalvo about the itaii as the 
chick dcsccudi. A drawing and deicnptian of this mackiTie is given in 

DESIGNING ia tlie art of ddbiesttiig or drawing the a^ipeomnce nf ybjecia 
by Hues on a. nluic ; hut the term ii more generollv undentnod to apply tn the 
nnl sketch nr a work which it is kEeridcd Jiflerwardfl to eiemte with gfeOlcr 
aecurae V of detail or of finish^ of upon a diifcnmt scale nf magnitude. A 
dBaigu bears tb< iirne reladou to drawing and painting as ■ mndZ doei to the 
making of a Qiacblne cet bonding. 

Detent^ in CtDok-makiug, a stop, whiciit beiriig lifted tip ond let tall down,, 
mcki and linidcka the fllriking pftrti of a clock. 

DEftlNATlND JAE, An upparatM* far firing s mkiturc of goiea by 
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of tlia ri«trJc ipoTt It conwb of »thick glw- mbc, open m botiom 
biJt hcrtnetiallv .ealeil fit tcp. onii tavmn turpriinds thn upper part t»D n^l 
mm cemsnteJ into it. which BppnMcli eicfi OllwT witl^ ihe lar nMT ^itugh HJ 
EommoniciUe ibn electric iperk bam eti a^joLiung machine, by which the £■«« 

i*E 

* DiINTONATING FOWDER3, m Fdi.iii!iatiwd Powpesb- Crttaln ^tHi&wal 
ctHBlMimik whkh* on beipg to heal OT friction^ ttxyX^s with 1 W 

reewrL ODfint to ooo W mm of the cooflUlU^ot parti nd^ainiar the el^ic itati! 
Wlrtl iliiJi miidilr M diiplBCed air WJtK greal vlDlfC^e. Tho mo* 

cernmoo deinBliltg powders gnnpowder), bit: ftllFuinahrig 

fidminfliinif powder. Thu litter ii miifl hjr tnluiftkfaiie, m i wiirm mortiir. 
Llim piru hy weight of nitre, two uf carTwoflU of 

oShor: When fuied in e ladle ood then Ht on the fire, the whole nf tho 
mrlted fluid explodes with JUi ipioLctmhk noufc, and tha ladle la contmouly 
disfigured ei if it had teetwed a itrong htow do^watrdsa 
jEold he precipitated by wnmeniAr the prodiicl will bt rul^^otm|r gold. Thw 
prrdpitale, «pwaicd U filtration^ mid WAihed, must be dned Wtthoiit lica^ M 
it h £lblE la Lplode with DO tncreaM of temp^ture ; nor must it be 

pot Into a hotlie with a gb»s etopfiert *a the fricljon of thil would expw tte 
^tw lo the wwne danger. Le«^ than a gtiun heU OTer the flame of a eondle 
eipludes with a rery elmip and lood nolK. Tulrmnnting sji^er may be prEpE^ed 
aaTotlDWi: powder one hundred gnum of nitrate of ftflTerj put ihe powdrr mto 
a diLU f eMElT and pour lip-m It fijtt M mmee of oUb^Ii and iheo u 
OEntrated nitrons acliL Tlie mUtiiie gtowi hot, hoHn and an eEher n riilbly 
formed, that chjsngei into gas- By degrees thelisjuar hecodlirt mi% mid opmiMe. 
and is Med with snull whiti ebnda. When ttll the grey powdiir hj» thii 
fomu Bind the liquid boi MilubEd consIstEoey, diitilled ^ler must Jw tttsnie- 
diiitcly added, to iuspend ehoIDlion and prevclil the nuLEtcr fV^un heing rvltasnlr^ 
iuid Wining a mere idiiticm of laver. The whilo nrecrpitata h ihEn lo bd 
■oolkcicd on a filter^ and dried. The force of this powder gtcaily eiceisdi tlmt 



tinted udtdmriE B^id. FulmuiatinE mercury —- ^ 

A hundred Eraiuj are bo be diisokcd with brat lu m ocmee and a half by 
mrjyu« of nibiic fldA The solution, when cold, ^ ^ 

meaauPM nf ilwboL and h«U applied till on dTereescEnce u eacdei A# Kwn 
u the nrpgiiiitut* ia thrown down, It musit bo colleotEd iia a filter^ t^l tne aeid. 
may not react an it, WKuh^ aud dried by a veiy gentle heat It detonatrt 
with very littk heat or flictloci. Three ytuix of lilofate af yat^hr ond one of 
nilphur, triturated in a metal mnrtar, aw&e aumecwis Bt^^ce^ui dclonatia^ 
litfl the cracka of a whip, the reporia of a |iIseqI, or m of musket^, 
urcotd^ tn tha rapidity and fnrea of the pmaure ™pky*A A few grmni 
emich wilh a hamtniT on an anvil erplodt: wklh a nsM* like that of a miukot, 
Mil tolTEBti tff tnt^e light Eppettr amund iL Sti pariJ of the Ehlol^, Wfi 
of aninhur, and atit of chorCCHUr detouiile liy the aatne meon^ hut B^ngly, 
Bod with a redder Sugar, gum, nr nharcaaEt mbted wtlh the ehloratc, 

and fixed or Tatalile oilv aknhol, nr Blher, Uld nukdr into a paste, difton^ vm 
atrondy by the UToke, but not hy ttimraiintu Some nf tbtm take fire,^ but 
ilnwly and by degreefl, ill xulphurtc add, Fulminahoni of iha mool rloleal 
kind reniunj the agency of arote or nitrogea, u we mc not only in ila comiMn^ 
with the niidei of gidd, sflrer, nnd plaiini, bwt alio still mon? rtmarkahly in 
hx fihlnride and iodide; which fiirm ihx two most Tiolcnt detnmitmg minp™udi 
knowTL The flret of tlirte, ™. tbo chloride of aiote, wai ducofcred m ISIS, 
hv M Diilott» hut ita Mtun? Wil finl invefftigated hy Sir Hi Dary, who Wob 
iincm seriouait wounded by eipicmona of the mlwEanDe whltat operataDg upon 
it It may be prepBred aa followi i put uila tn eTaponiSiiig pomlain hwin a 
polutloo ^ ime part nf nitmie or mnnate of Bramoaia, m ten ptrtt of witer 
hEated tn about 10<^, tnd invcrl inSn it a wbla-mnutbcd bouie fiUed mih 
ehlocme. Ai the liquid asceudi by the condenisfloa of tte gw, oedy bnki^ 
dnipa ara seen ttoaliti|: on in lurfftcCfr wluEh collect together, and full lo the 
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bollivta in liTgH i ihh it cUnddfi af wsalc. By a tlim ittalmn 

rtf GMimmEm a^L fit ibe bnUcrm af (lie biudtit wt prevent (h« OCCDinpontmn 
tliE cbItirilJe ot by iLln^ BrnmiMiiiaiJ tslL It 4lll0ii1d be prepAFed only in 

Hfi'ry «miil] qoantilEEB. A toiflll q,LUintlty of it thrown into Ji gifisa of olive nil, 
pradiMed a ttluil Viidtnt eipJosi^JHp and the ginao^ okbdLlgb 0 aCwn^ une, WM 
MTicikiCtl intfr rt'ngnientA It also detonoLca atranglj wliCTI hronght into conUk^t 
wIlIl ijhfMphomff oad many of ila coaipvllAdji, WltlL viitlqu& deIe, with oU 

of inrpeuLnej nopbtlirEp rLm.-d putoahi junmaaiOt lutrcnu goap liod vatintu 

othvr lOtwtanrf^ biit not with iulpbpr or resin. Iodide oT OdOte may b# HIM* 
reoiitly preporv^ by potting palvoTiilent iodine into eumtnun water of amiannio^ 
It is pnlvemientp hjiiI of a broWoiih blaek folaufi ll dotnnntcs lioEn the 
amolIcsE abock, and fhon bent, mlh a ft^«bk vicJet VPpanr. VVbca property 
prepoix-d^ h freoin'Jit3y detonaiM spontmeonilT; hence* af^er tbie blofb powder 
1} (hrmciip end the h^j^uid ammomo djccnllted the capsulr ihgu] d be ieflt in 
perfect repose. Dr. Urc in^litioti^p that in tranifeririqg a litttc L^f ft from 0 
capsnlo of platinit hi n piece of poper^ the wliuiv eapludrd lu Ids bandar It 
ahimid therefore be prepared wilb tha jp^Atest wep and m only very lEanli 
qiuoddca, and phuuld not be pTBaerred. 

DiACOUSTICS. Thu ctmfidiiratkn of the pEopertici of Bound nafrncted in 
pnisiog Ehroiigh dilthreal Encdia. 

JiLiGONAL, in GcometEy^ a right line tlrAin nffw u figore from iba 
vertEX of oOe englc Lo the rerleX of anodl^- 

D1 .AGONAL SCALfL Bta Scii.r:. 

UlAORAI^f. A geometrlf^ scheme for the explanaiion of the ptuperttes 
of a bgnre^ or for th^ niuxtniMon of coaEdiiiLcry; la wbicli Aue il ditfL-ra froto a 
drawing, by ihn parti being nrptcHUted by aingic lines without any hroodth. 

DE.AL* or SUN DIAL. Ati Lnstniment for meaninog time by tnauis of a 
abodow oast by iha iun upon o mifeco properly plaeed far tho piEip^ne^ Son 
diali m iiu Intention of greoi aotiqulljp and are frequently mentioned in 
the Bible ; and Yitnrrnia apeoksi of one made by the anoiEct Chaldee bistoriaiif 
Befiosiia, im a redinxug ptaoe* almost pBtahd lo iho plima of dkc Equiooctial. 
Befure tb^ Invention of olodta uid WAtches, diali afforded oLnoit iba only mcani 
df marking ibe lapee of amall portion^ of time; mud dUh wEre* th^reforcv gene* 
Tally to be aeen in Tooftt placei of publlo raiort, oa churches, croBswayi, mar- 
krtSp &^c.; hut aiuE^e that inYention* and the Iminisnae IttiprofctncOts mwdg in 
it, dials iuiTc gunt gfAdnolLy into disuae, and am now Torely to be luet with in 
En^nd^ where, indeeth the variable nature df the climate maCcrialEy limita 
lltrlT utility. On ihiE CdaiiuEdE tk^ are ilil] to be mat willti aud. ooe kind> 
called tine pHlar dial, eotLoiaEldgdfat] elegant ituUE udumu^ ta ^oqiienidy introduced 
oa on omanirnt In the ai£uarrs onct markot places Our ingeniom neigbbtmia, 
iho FrEochi ItAve bkewiae contrived a juetlidd of caltiog atlimiicmj at oelce 
in tlia day^ to tlie silent progr*'^ of ithaddw uitt the dial, by mb^ma of a 
amah tnortaT placed 00 tW meridian line -uf a dM with a burning lent placed 
ovor the eonc^bnle* at such A distance ami onglc^ that aa aonn m (be mn 
orriveg fiiQ mendiaiv it* rays^ GODcentralcd by tbo leEks^ set ire to ibe 
powder^ which diAchaigeB ibe gun, and Ehnt BJinouncfis the hour of Ponn+ 

*' We take no note df timo bat Lca Iota 2 

To gisE Ll tb^u a Eungnt: is wiic In man.'^ 

Dials of thli dcicriptian btc placed in the gardens of the Palais Royal, and df 
tbe IjixEmbnurg. 

Di A LLtNO^ The art of drawing dlsli on any anrfEiee* plane orcurved. On 
ikccount of thfl lltidicd ntilily of ibis art, ftotn cmiuh;* bifufr ndtked, wr tholl 
rniibneouriietTei toexplalnlngthagencral prlncijdeaofdiaJlma, whieh may br aptly 
iiluatratEd by tha plieorraiena of a hulldw or ixunsparent SJ^ma of glajfc Ibcn 
mppcMo ir I* Bp torepnjwnt tlia oarth u iranamrrnt, and in e<piatDr aadivLulfii 
ill Ed '21 eqEiul porbs bf m many nvEridiao aeinVircloH, « 6 c^ Ac-, mt of wbkh 
la the gto^aphieal merldtim at any given idace, m Londan, which R Hipuftsed 
at ihi UtFint n ;; and if the boyiT qf 12 tw marked upon that meridiaii^ and 
upon the dppositE one, flod aU the test of the boura in socnmieii im tha other 
marldhtiiv, those niendiwia wafnld be the boirr ciiidoi of Loudan r beotuae, aff llio 
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nm tppem tu didve ihp vhEdi a h. tlie Mntre of tic tkOilt 

lieaTBiiK, In twctnjf-fonr houn, lie will po^ 
fnim dnif m-tridiui td HnotUcr in an Ij-omTi 
T hfElp if tbe BphcR iiftrl ati OEHiqdE aaia ea 
P f P, brnnmimn^ in eIie pol« F sitiJ P, Uie 
shEdoir of the which » \n the aaniB plane 
with the iMT\ emd with ench mmillBiip WDllId 
fall ttpon evEry ptirtioulpr iDcrtiijaii and honr \j 
when the ffuntwne m the plane of the appe¬ 
tite mCfidhint nud wouid, cnnBMUEaElt, ihnw 
the time at Letidoti tiid hI flU oilier pTarea ow 

the E4iinB mrrfdian- IT lMn *pheTe WEFE cat 
thnnigh tlLi< middle hf A iolid nlunE A B CI^ 
in the TUtianal hdiril(m nf London, oue-T^ilf of 
the c P wnulid he ebo^B tlie plane, and 
Ehe other Iwlow U; and If itteu^ht ilnea Were drawn Enitn ihr crCllfe of the 
plane tw thow points where ita c:i^nImfarenc^^ U cot hy the hour ctrdi^i of ihc 
■phere, Jhow Knes would be the hour Imw of mu hnruemtAl dial for London; 
fur the ahndow of the aru Would fftll upon Each parlicidar hour Led of thn 
dkl when it fell upon the like hour circle nf the iphweL Thow who arc fntihat 
iutcrcBtcd in ihe mhject we would refer lo EuierJion'a and F^T^gueon'i 

Lftfnr&t im cAffHwt. Dr. Brcwstjcr, in the Appendia to hi^ lalnable edition 
of ihti hitlBr moxkj Imff d™mlwd an anidcmmalic dial* whioh icts itwif. Mniiy 
innimEout cnnitnictiolii ef dElda arc alao given m Dr- SluttOJj i JVrtrtfAilMJNi nf 

DlA>T ETEIL m Gcutnclry, ths lino wUSehp pa^mp thrmigh the centre of a 
oirele, or otliEr currllineiar figure, dlvldei it or ila ordinetEfl into two oqual 
pfirta^ 

DiAMOND. Tile raort bHIlijinl and the miwt vdui.'d of hTI the mincrwlt. 
It Is found of all colaura—white, red, hrown, yellow, ^roEn, tine, and 

black ! the coltiurleas THiictict are the mmi ratcrmeA If very tnnLSpaFeilt nnd 
pun*, they are said to be tff the first water; and in prapcrttion at they dcwiri 
finm ihU tranapurTney and Trurity, they are denmniuMleif of the WCOJitl or tiiird 
wnterr Tlie exLraormtKirT iiMlrc of the diamoTid £b laTd tn be derived frum ita 
rehecthiD olt the light whinh Edli on ita ptHtEciar surface nA an angle of hari* 
dfTu^e gmtet than 24^' Id': artjhcinl feme irdcct only haif this lighL Th« 
weighh and, Cipnvwimrntlyj the ralne of diarflnnds. It catunatEd in carati^ one of 
which ia Itqiud to four enunt i and die pice* of one diamond, coraparrd to thnl 
of art&fhcT of iMptal CtdcurN tmnypaiEncyv J|flmrt% fnrm, Ac-, ai the s^^iinn^ 
of the respECllvo weighta. The Av^-rftge price of rou^Vi diamotida that arr wnrlh 
worfeinE H aUaul twD'pocmda for the ottal; and the valwe uf a ent diuiHmd 
hcEng^ual to that of ornugh dmmfmd of double Wright^ exdilaJrv of die price 
fif woitmftnahlp, the cent a wcoUghl diamand of 



1 cnml u 

2 ditto la 

3 ditto h 

4 ditto II 
ig ditto Ll 


£ £S 
^xS — 3^ 
= 7^ 
z- i2a 
H =7 i!fW 


Thia rule Is, however, not extended tu dlainiindr of ukore than 20 carata 
(Viluo a,200f.); tlnf lun^r ones. In cani«l|tLi nee of ihe scornily flf pUCchaieFfi, 
hemg' diipOMd of at prices greatly mffliur l« tlifir eatimated Wcittll. It dra 
not BppeJiT that a lutger stun thin lao.-OfMli was ever p\tn for a diamond, 
whicli was hrmtghl by a penllKman named Pii, ftom li^dia, and was hnice 
callL-d the Pit dituunnil IKamomhi can only be cnl and poliihcd by tlicir own 
■nluLance- Hie erpemtkni tl commenced liy mhbinpMvmil against ebcIi other 
whde rongh, ftfler ha^i~tn^ first clued them to the enda of two wooden hloeks, 
tldck enough lo be held m the hand. The powder thus tnhhed nff tlie itonea 
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Ibe tubseqwH! puipoBEi of gnnding and pnlNh- 

inm, Dn Fhieh h ^mUiid ths dtamond dnri, mistii ^rith oi! of ol™; Iho 
^elai of iaiMnd bamming imbfdJrd in tlm »oft iwn by lie mUiingr acriim, 
^ pTMentihp-n midiJipbeily of onptBiiie "iHinf lo ilw *Ujno under 

J I'* t? iliert^ diataJ lasording to tie design of the Dp«T«iar. 
^e »M0 dust wefl gronp/and Sduted with water mA vJnIgar t* lUeifio the 
fetiwuig of diimands, whieh u perfonuEd hy m EilmnelT She mju Of hraas 
wire; the opfratiofl heing nniiTBi Jq prindple to the ■nimiig of blocka uf Btonne 
““ “f 'ie mawn, hj tpeana of ahnrp send and a Hunt blttde of iron. 
S difntonds which are cut in Jhces at iho top and buttcm, 

and who* table or prinajpal face at [op is flei. Rom dienionda are quite flai 
nadenicath, with the upper part cut inta many little facets, qsitally IxEanBlee. 
tbo iippmnnif „f wlucb tertnmates in a point. The only cbcmiiS (liflcfEtice 
cumst chonnal is, that the latter contains an 
Citretntlj mmulc pirton of bydrogio. It U mid that difttnonds have been 
Mtiflcinlly produced fwn, charcoal. 

plAFASON, An mterval in music that Eipreasca the of.tarr nf the Greeks 
Ilk.wuo applied to Iho nda qr Kido whereby musied tdstruq,«,l 
maketa adjust lb* pipes of organa, and cut the boles of bdtllWa, flutes tc. 
in due propcirtum, for peiforoimg the tones, seori-toniw, and concords with 

pTaqjitHi. ' 

DIAPER. A kmd of dotb, oo which is fonaed a Tariety of dedau*, cLieflv 
euiploy^ for table linen. See Westiso, ^ ' 

DIM. SmaU ™hied pieces of hooe or iroiy, marked with dots on each 
&ce, fn>tn one to stt. To give ntilformicy to [hefr fipirc, or tn make true diet, 
M of c^TM a ceiy sim^B art; hut tht ingenuity of the djOB-maket is called 
acDon tn cons^ct fidse or untme .lice for the sharping gamester f for him 
they are an skilfully constnicCcd or loaiicd, as to ensure a prepondcranEE of 

^vc^ % pmbaMity of the ^ being dia- 

Cnieyrd. boma the^ ncfartons prucesses ue known to ua, but it is not our 
1**^'^*^ knowledge o^ a., rilo mr art. rut .1 u not our 

Uie^gr^r^n ^ quantitica from 

or cart Gecmrlty, is an Infinitely amalJ quantity, 

drnnmtrlt^r^^' ^ '"i’ !* ^ OSH^able on., Bu| if [lili 

denonunated hecauso ti ]i fretpientlr considered ei the di^nte of two 

^HantiQe*, ind u iuetip 31 flie foiindatiein of the djffertntiat raJirulijji TTi,s 
^ difference bS molmu of two other hodiei mnsing in cJuitarf 

and Wn^'^n Dl^frH«r,s^ Sc«w 

" HEtL DirmEPfTfAL 

ici^dn^r* '‘™¥ i™" « ™pp«^ lid of whieh 

SalS "LiSnr'fe w‘ ^ and the stcem unt 

^ ^ acjltt™, 4 very high temptrainre, hv which 

lU Hlvent powm ere greatly inEreaseA To prcTenl accidE^ o suwfl safetc 

Sb. ^ insEodon th^US 

ItilT, ID AntTsmrtfcp DTiy onir of iho i^n inimErvlff 1, 7 r S □ ^ 

ni^o « meaMtrr to thn^-quKTt^ of ^ «+ »r H* □ ^ 

DJLATa4TION. of « ^ . j 

i^lutiir powTa II dLfffcn from rmnlmEtlmi ‘ iVinnoK r i_ i ^ 

D “h k. 7 h"™ ‘*”1 '-f h ” 

It haa been o^errEd hy modem phUiwopi,™ that bodt™ wltnTL ' 
cmnpnuwed and ate egnin ret at Hbirty^^^^^^”*^ X ■ 
force sW to that by which tbEy cte 'i* 5 

lo lus^ a force and mise a weight cuufeslnit 'u. tl,, fr,^^ *r 7”^ 

DHniim in tb* act Of dihiUng hy ihlir C^pressjqo. 

b^ponini; l^iao tonTda tIkE cad, ai Twiito it 

^ ^ ' K ** ™ 'nm corxiEfrf^iKd^ And llhc 
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tlm comiimiiflii a the KTsalEr if iLe clwtii: p*wer And! enielTem U> 

hence lEr^prtUfflS^wer, th® eompressim, ju^ the 

iiB DC«»eaiDy equjJ, licd may U tateii th* cue for the Other. The 

bj (rliich csmprS bodlc* re-trm* ihemselvci U laiully 

.^netinirt noL When rcmpieawd oJr hestBi to rclore iteelf, nnA ™ * 

^Wcf *1“'='. ** comprefiEEd. cW3eqQEiid> new unpetia u conh^iy 

im^ed upea Lt by the dflamlite ; arid the fniiitfT ren^Og int 11^ 

conti^ lu&ilou. 4 b *«™t. htmely. the Telncitv, must liewiae eridently be 
inere^ed. But it may sisc happen, that where the compwsioQ u only 
irTod^ or dilotatL. will iol CDly not TOCEBee tmt be r«Pl l^rdL-d, « 
b the ceio when >punge, »cft hrEcd, ““1 

“^“[opmics. The dectrino of ntfrtcted riHion, which inTEBtJgat« end 
«pS^O cB-eEU. nr tight reft«ud hy paaeing through d.di^Ut med^ W 

^'"dT^ILLJ^IOS. The iirt of obtiiinlni in a BemretB elite, hy lha epp^- 
coLon of hcH*. the mom ecMe parte ef Wl«; Ut the ^ a eenE«dly 
limited to ufmiiy the MpKetkm of ™1iililc llomda, for w^n the vdaUis ptmlart 
* «Jid. and M.«mBi iL i3id form, the opcrBlien a termrf 
StbSw. In the dietnklicn of liquids itte moet rnbMite porte Tt«ng m 
TBponr fimt ■» condiieled to rariouily liepuittl rel^rnltm, uiueltj 
cf^^^d euTrtunded with cold wciei. which, .latrartiiig a j^rLon of be^ 

from the vapomr, it becoiriei condenKd, anil wumea n iKpMd .9“* 

Kricopcnppncorieia of the art „f dUtflUtiM a the 

UtniTni, which auitw.lt'' dlrided iiilo two keMchca, '^e fintt, lemed AuUata^ 
eo^ta in ■epunLing tlie apiritueua part* of fannented Inpmi^ n^cd with n large 
portion of ftnm thofiaed or nonTolc^e {wrti 

ETnned reert/fEufj'flB, the *pirl in eoncBDlMl^ end pnrihid jrmiapaUy b} mrone 
Her ml d«ady trealed hugely upun the rarioie. of 

effecting thii, under llic heed Aj.couoc, wb ihjJl m thi» pl«* “ro^Jber 

principSly to the dewiTipticn of the prepartttmj pro^ ofdatfllction, together 
with wmo of the mcit approved eppcmiui employed tlwje'ci- 

In Louden and ite ntiglibcnrhtKld the pmceea of forming the waill ^ 
dietillBtkin Je Ihc icrae ea in brewing for beer, eii^l that no hfw m usei 

continued untU ihJ liquor grewe fine and ^^ 

the WBh ie coLumed: fte fenn of the commim Btlirili too weU U U. 
hair the wsan u couboo _ cmuieti of e larfia boiler mado 

„^d any The hofier-bo. a head, or 

iTii ^el whi^ a glohularTcirm, to which ia eoldeticd n n«^ 
^ta!, ai It dc,wnwmdi,^d liti into whftt ii Killed the Worm J thu 

forming cf 1 grmlnally increeaing auuneter; 

wirti™ut^"^hiff dBiilktiur'‘rhat relcbrclcd phil^m^hcTandmcchani^ 

iS^JdTwatb hm-ing aKertahted that Ihimdi bod in raeno a ■ tniwb 
, , than - bm under the preaure of the ahnoiphere, cndtivourEd 

lower temper^ aUtiD-tion, coder the Idea ti.at 1™ 

LrArrrs t'SSa™ .»u ^b..^ b, 

or no edrenLige in ihii reepeft, the klent heel of the Ta™ur 
“S the Mme. wheiherTurmcd in Tucuo or under the nrea^ cf the 
almmt**^ The idea of dietilUiion in ricii* we* ndneqiicnUy ulcn up by 
ni affording a memne of presenting any .mpywom.hc flavin 
beL tWiUd to the epitil by the burning of any matter contained m the a^l. 
S Xat^i^derahly^ ihon 212“ 
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■nil rjipidly in fMua Tl,* KmclDil diajjmra e*lllWl» q iKlinp of Mt TrittanV 

.ppuqlu. ftr diitEIUng in ^uq. A?- tbc bodj nf tiis ,dU ! b \, 



» immerW; C i» [ho h™i or ™p;Ed- 

■lI Uie iirck o| the nanii^^ wluch, ciimii«J^ dvimwArdi j-n-nn«iii ” •■ * 

u„ „s,i E, f JT 

^aiDg «itd fW cunyerting into Jlqtiid the ipirUum* vtoaiin. wtiich 

having Imhi nuHcd m th« Itjll, rnntllilicd in the vnct-I E. lu rh ' 

nf the E . pipo for eonveying ti" Unnld 

•nil tto faptmT Jirrt yet Cnndeniod into G 

Whirh hnnK iUTKiimilpd with euld water rtifilained hi 

Ik olt'J 4a a rrfngFrafoty, and radnfti 

we whHlB or ttaf mnaining vaprior mfo a iujutd aiale 
i ^“'"P ^ tftwtinj? a ra«uum in (},« Trmak 

A E b : K 1 . a ilap^h for cuUiog eif the o,™,nti- 
meatwo ^tween the »«„!, E and G, whim the 
wniimEa id G aw drawn olThy tlh! cocl M, hy which 
masaa a ra^m ■■ ore-rrrrf dimnw that operaiioa fo 
the tEi^ E and l^Ie A. L It afl aT eatk. to 
■dinrt air into die tem^l o, to ollaw tfae cimtfrhiv iti 
nan not at M ^ N U tile dkqtLaf^ cock to iJae stall A. 

It Will be seen iluj ihe preatesl heal to wiikh the 
^ ^ subjectHi cREi tiffYpf sc«pd 

II 5ttt Fahr.; hut npim the inrcBBum cif ihj? atmfwpbere 
hjf tiiESTLs of the iir-ptoitt, ibe dis^ 
mUiton is fflected al the low tEinperatiirc nf tJTI- Fmhr^ 

W which mEMi all injury la ihs B&vam of the tpifit, 
carbt.tt]izaE3aa ijf the zi]Lfllit;ni> COCtained In tiac still 

ie jtV ifcttTj Fl 

Df* AmaEitp in bti- work ori the ■n/' Pky^ta, 

(^Huei H mode of dinillin^ or eTopaEntiii^ m vnexuj* 
withianl tlw edd of an alx pump, hy fimplj etUblUtiLnif 
a commiiaacsilBn betwireiii a dmti distiUiiji^ pr cratm^ 
rating Tvmdf and the top of ■ nler bAtom^ter, 

E riau^ of thk Hnrtbod will be readily i:nmpn!hended 
y re&mn^ to the aontiecd diapiun And it# acraoH 
pimyinf uqilBAatiaa. a ia the erapurataii- T™el qr V~ 

■tUI, the ncct which communlcatEfl with a tiron? ' * 

VcA^j furmbit the top ilf the bacniUEter: frtim ihf - 

under 1^ of ^ pmee^ * tahf, plunging iq > ^ , . , 

baWw ths bq^toifl of A Tlie doewa at d And # bsinn ■itllatihd h1<| Ttmt 

dHEending pipe jm to be ^ied with vnicr ihmiiwli* ** l h end dir 

“ *“«■ r it the («p j ihay 
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cack liHe^g iliut, bud the cock at d opEqed^ Lhc Vltcr will vink dol^Tl out uf 
th^ TEBstd lEk Utilil %\]A OolllOiti Ui iha Lubtr Ik anty 34 fcst llEgfa, U fit ihnE 
boht^ ttie Iteighi wlkudi tlu otmoipbEre irQL snppiKL Ou ufhRnlag A caEsmu-^ 

iMCfltion be+TE^u lliQ vtuA A Kud \h^ vaoiueu In kp l1ie npecB^an edci on u 

desEnedp mnd fttnin urUni^ frsnn a mKj be ecmstsnlfj coriidvfilfld oj^ allowing 
a Sbndj &tE«&ni watet to tUa tllKiUgii k fSroill Abovt, in CW1 where ^ h sought 
to Cono^trotB wTi i^ l,i[|trid In a In iriimo ^ ImE fur diatllkitijiKii^ wborc thci fObd^tifcd 
rapernr ia tbe pct^ciet wbioli ii Boaghb^ tbe water mnot be appEed e?tteraaJ^ to 
fc, hy pbffitvg that m snotllCf Tewel kept ranatanllJ full of Water. If 

tliA fATUiini bcGoisei deatnijed Lj Ibo aecummatiron of tbfi air AffiUati'nl in 
boiliLgf IE moy bfl euEilj rcatofoi by rofilltnil 6 MB at EtbL Dr. Amott sEateo 
lliAt he pliiianed tbu uirangsment ma a limple Bppurdliu fc^f prejiarAEiEin of 
oiedlciDiii cxtmOtl, ao many witory eittrujcti frcUB fegetablfla luiTa their vlttujpl 
impidnd uT deitroyo^ hf n httLt of 212“; but ifbm the witei k driren off m 
vacuo> the tempBmttLre need neTer bo holier than btsnd beat. TbE doctor 
riiTliiia"obHTTea, that iha plan Appeora pnTtleuliirly well oniEt^ to tbo eoluni-H, 
'^1 whEto nif^pudipa and oicor moch^riy c&n with difilciiliy ho cither obtawed or 
* binaaged^' 

The onneied cty^mvineTepreiefitii Sir Anthnfiy Perrier'^ft tiFifprared appamtui 
fijf dratiHotintL TIij^ object of thU mTcnllon n to couae thu Itmiki lo flow 

graduiklly over llus beBicd auiLlcc of tba b*dy of thn itlU, acid during iti 
prvgreif to gire ooi in ipintdoui vjipour^ and Ed aaAinbLin a contiimiiKu aiid 



rftfc imiDtemiptfd diiiilliLtton u long v the Krpfdy ofli^'d k fumblied and ilte Art 
km up. 1 b a Tiew, in prafilot of the lectlon of tbo sdltp and 1 » i 

plan of the aonur. The boEtem of tbb badrE b dividfed by cout:enfark 
wbicb tUnd upt bi #iv. 1 p tu&ienlly high to provunt the Uqum Anin boiling 
firoc. Tbcao poiiitioaii tiAie'e opennigv one to the nth^ Mt pppofito oidoo, 
•0 H« la make the coune a lort of LabyEtntb. /h a rosetirair of liguor p^parod 
for tho opemtinn ^ b a pipe or tnhe doaciLiidiiig firoiB the reservairp and 
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CLwducting lli;^ctor W tKul pa^l uf i3it batliL'r inarkrd A, whklj m tJbe conrinent!^ 
niVTii afthir rur?. Fram hcuce t]\^. (tuUFfr LliriTti^h tlvc cEuuizwIb, aa tliuwfi 

by thf Eielit brrnwj^ prDfTizfdirclj trsLveTm:p.g thp wh^e^ icufuce of lEie tmtiou^ 
wh^T^Uy IlIi« full mT tllr rv 3a caierimi upon ankall pottLuIis or the LLijtlkb 
wliich cflUKs l]]L^ evapontidn ti> |jTQiT«l witJi pnjal mpadityi TLo reaidlhje of 
tlie iLipiiil thrn paean off by the eliMirElirge p!pc ^ whcch b made lo nlidi?* fur 
thj- ^eir|i4b$r nhf rcgialutb^ the ^imtity nod ^pth wf Hoid in the litlll; md tllli 
pipa slmald bo in meh tu ihc adnuDioo pipe*! Ofl to eottse tLe povfof t 

dLbiilktiEni of tbi? lEquiie hi hs to tJae n-|;ulj]itmg tube, to Ibe atillt ba 

aliftnin At Ip 0 iet of ebaioi btb seen iiitiieodnl frcHn 0 tar it, Mipporfed 
by o cratre ihnft, whicll may be pot In motaoo by H lOotlied wh^l Jind j^iknip 
actuated by a ewik or wlncb. “rile^e EbMaa bong In looptr fbU into the 
l^mdea between tbe portitiaiiap fbe the pnrpw uf iwecjiLa^ the bottom of the 
atill, fijid pr4^veciliiig tbe cimjeiial openite-d upon from burning, wlieu ef A tbkh 
nr rliitLODiia natLirry^ oa tnrpentm«t tyTU|o 4 . ike:. 

In I he itill wo BTB now aboni tn deAcnhe, inTrnted bv Mr. Fenxerp of 
llsi^ ofckjoot b die ocononiitlog of fnelK and tbc p^iirfioii of o jzpute 
K|kiritT % ^ fmdlar ulTrLOEenHint of the reuek employ Oil, thot iholl at tke i&Dre 
^me be in perfeet acciKriiaore with dm exiidog eidee Inn^ Tbe atil]+ 
blHtaMtd of being cA|rt7tt'd to naked hre^ u amm^nted in bdil Ltig vdJLit^ tbc 
from the foimer entert thf! low wltve Ulll, fcbere it ia cend^JUrd ; ihe wine tbna 
nbitrtele the heat from the waalL^ beeomm Iterlf taponrixeiL nnd ia ronducti'd 
into C tTfrigcTntonf j the flrit and aenond dklillfttiwnt Art in tldi manner con¬ 
ducted toj^eiber by a c^ntin^ua pmceo^ wbiob wUI be beat nnderaEfHMi by q 
rt£noikce to tbs onneKod diogrinn. o ia a Huppowd ateom engitia butl^t 



other fbis b^at whl^^ IkiBi t1ie waah for hw winr^ m the 

Iftill *. To ftmnt iliii liqpJd frodi haakig over bit& tbg «uJeu«r, ills n«k k 
tarnai of the iliftptf itiowii »t t; from the vopotlt pum tkrmifih . riMo,- 
tighl M« ,, in ■ ««nr«T cnnurniittg dllior wuh oi^ ptorttml 

" i" finl 11 Ittollj- c™d«,Kd; tL« timL- imd 

e«nd™cd liquia th™ dweimd throu^t tho wortu Is^ ftelth, wbn^ ^ 
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^nnJpJtiipUfcwn b TOiiiptul«l mul die iHjLiiil cooLeilT wiaatb then runn inln tliB nlused 
redpi^^rit underneath, Thif recipient it tlicTerum CunLninfl dia a^trSt frf 

dwB 6nt diEdlUtkw^ e^tjed law wIdibb, C» re-dlilil which pirEiduut li U tnued hj 
ihu pitmp f, and dkcliEn^^pMl into die T«cfruiT e^ which i% III dsc iom 

wine The liquid in diu fhuI, u berEirc menitolieiL, id vapotirized by the 

lieiit a£ the VSNittr trom the Wiah Htlll pfi^amg thnan^h it^ it tl fiftertt^mrda 
cnndfiiiseil m the ri£fr%emtnfy ^ and finaJly received illUi the dosed vrascl 
A, where the Opemlitm m enmpfeted. 

The en^Vtng nn p- 110 irplfTiefila the potenl dlBtillln^ nppmtiu of Mr. 
Striii ji in nppaarancQ U greatly newFLahln thiM eOQPtmcied in Frenee npon the 
of Wooir* ft|(jwiTntiia; but the prtPldple of iti npemtion U tuuTlIy d Ef¬ 
ferent, tljc objeel being rotlirr t& cnu»e o great ccntiomy In the cnimiinpUnu of 
filet, thun lo obtain BfSrlt* of my reqnsred iJrtnifEJl Ol o lingle upetotiou. The 
nenit abHirhed In ihe catiTf™™ of a given wdght uf water iFlMt eteam, eieeedj 
grealJy tlldt whkb le rcquiri:d to nute lu tempenituru to the hnibne |»ml j a 
^HiilEKf of wfllcT eonrerted into ifKam Taisng lUt pwinilf of wnteT iu Lhe pdlll of 
ehullitEDn. Tho lieat thiw derelciped Varici in dii^rant tLr|Liida, but U in oil 
caBci cotwidrr&bk' nnd as diaLLiladnn bl onUniirDy oinilucted, lh» heal k not 
mifrtlv lostf but necayious a eoEiHidrfflJbKs whlidDnal expenaOi. freru thy great 
nmillllly of water requinil lo reduce the vapoux to ihe liquid ilulc. lo obvinle 
thra twoinurccc of ]OM, the patentee hnri cMltllved hU apparatuH^ bO iflAt ouo 
poxtluii r»r lirpliil fr^rmeil into rapimi aheil be nedneed lu ibe liquid himi hj 
^itlothi^ jMrrtiun of lii|nuih which LI evaporjUcd by ihi^ lumt green nut in thr 
condenjatinn. HlLl Ui mnveit a fluid into vtuBlu, not only a ccrtoEtl qllaUtjty of 
brat h requil'ed, but the heat m Uvt ulto be uf o certain fnknMty; tiiiw* allho^h 
A poimd of etEiun nl 212^, would rjuK six pmiudi of water to the builEilg point, 
it would cuiivvrt n* portion of it into HteffFU, u tlie niauieJil tlie water liad 
ncqulrffl the heat of the iteam, It would receive no flirtllOT jwrtinn of heal turn 
tt^ hot if the ftoattk It formed under a preeatitw faceedioi: tliat uT tfai: atiiiojiphitrj 
fta heat, ii indJcuted by tbe ihcmaomcter, li incPBaKd^ und EOLuequcntly It will 
continue tn Impart hEal lo a Ihpild whkh hu attained ihr boiling pqint under a 
Irfta pretaure Lhe lEieAm employed tn heat il. Upon the tnmhiiuuion of tlaeae 
two princlpLeip Mt. Slteln’i apponhu h ecuifUacleii. Nua. 1^3^ nnd 4, are 
four ufalong elLiptIca] veffsek x lUUi, tWD of which are ihown iu lectioa i the 
iDWETumst hnivri are endcBiHd in Cttliugi O O, furmlng iLcrehy ilcani ohiiinhera 
i h; each llill lioa a vertical pipe C CC C, ttnulnalEd by a dnoblt pflMage Of*ck 
df d*! oUc ptuaagie opening inlu the pipe which Icade to tho WOfttl tub, whilst 
lhe Ollier npens a cnmTnunieaEicill frnm cna itiU tn the KteATO cane of the next 
AtiTh by mcana of the -Ctirred pipes /ff r that ffom the alii I 1 leadii]^ to tho 
sEeam ebec of iidl 2, and mo on lu aucccanon- The vlilli are cliarged trein die 
pipe e, the quantity Bi]luiLl>Hl being rEipdaLrd by the Boats A f rank ate am caac 
coinmnnicotcfl hy Um pipet ilU (wbich are furnished wlih c«ka) with the 
k proccodifig ftum the From the lower part of the atcdni Ease proceed 

pi DM m M li lilftt freni alltl I li-nJa |o |he datcni, which furuiahei the etcain 
CmTlcr wltlt hut watcrg whilftt ibE othere niav either Enmnunneatn wrth one 
cnminoa main a, leadtng to a refrigerator, or they may «ieh conununlme iHih 
a tqianile refrigEratOf. fVoin tho upper part »f «dl atMim cose prcicr*edM a 
prpa {ifhDwn at fl and 41 which EUmnuinldtiei wiili a gnngo pipe pp^ and tt i- 
mtlUlei m a ^hem baromEtor y rwrr are the man bclca lo rich atill ; 
j 4 #a the diacharge pipe* to the adlla, the iteam cosei being emptied hy npcnliig 
etickfl ru tbi! pftp» m m leading to tbe main n. The opention h aa foflowi 
"rhe etilJj bfllng chained, anil the t»Eka d boltlg Open lo the steam ti admhtedi 
tn each ew by th« pip« J t leading from the abeam pipe F, and ia mpiilly con- 
druted m the atenm tlic air Mcauing hy a plw net ahown in our drawing. 
WTien the liquor in the etillB hae nemlj attamed Uac bdliug ^inb, the ilcam la 
shut olT from oil ihr emea except that of I, and ike ooclui d are openod to the 
p|]^s/i and the mniu h* helng cleared of tllr Bduderised watirr^ lhe eoehA Oil m 
3, and 4 aris eluwei Thr atnam from the builen (which Is under -coTLnidLT^ 
able premare^ c^autlnurt to How mto the caw and hy the heat piveti uut to 
the hqutic in lhe vtiHi cMihtm It lo boll; the vapoin' pnwH into the lUarn eafic 
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Uqnar ill 2 cand^nKi ths Htemn in I, Tjntf! « cnimnon fempontnie 
thm mevtea&i fcm ] hthg nn rnndcMcdp imd conttuying 

hm from lha IioDm^ itt pressnrE, flnd eoEticiiq^ndy ita Icinr^r 

md it gLVM Dtii hsiti; tfl llkE lijjujd ill 2, wEch tiaum jt 
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ci-t^ninfl n certain pqitiDn b tKe atmtm tas^i llie heigLt 
oWBTtHmrd I 7 Ihe P'I» Pf * 1 ^ tarDmel*r 5 ? wUl 

prasBUrr of Iht ateo™ ™ *"™" *“*• ^ piflp«r pt^um 

obtaintd hj gbsanfBijoo, m it '■ill viiy in dif&rtnt liqiiD« dutJl^ 

ticin Tbi! penon EonaoctiiiF the poeeBi linut, therargre, pay gKlU ottEHUun to 
llTLorVE^ri^^J to esoltt hinl to do thh wJtb ifie gaug. ptj« 

barometat are nil TBI 1 E «1 111 a eloater at the Efintre ef the amanmw. 
mode of diatMuliotiT « 'iB >* aecn tb-ltf iJie lutfitit ^?a.t of tOT'e'S-fmff tKl flf tliB 
Hquld eyapMetod !* aoTcd. wlifch prodn™ a Mireipotulittg aaviog U1 kha artide 

inh“TVifli^» applt«t>“ f°t diitflklion, fcr «Ue1i he obliged a patm 
about the vEBf 1821, the nuprovemctila pwjreled cMpriied ujidw Ae 
following hJadi; tin. an eulaifed cajatcity of the ^11 heai to c*we a ^ 1 ^^ 

tiM of le jujunm# hy condenaaBosi, preinoM to its P"*^ 

neck of iliE Ititl Into aplrit coodEBSer ^ m thf empk^roent of w^crout 
™dl yettiEal tnba, inTTOouded witbcdd water, to 
eondeiLHlton; in the adaptatimi of a 

br which i± ia eonEtieEd tliE ijuontiLy of iptnt will be mcraM^ 1^ ppmaitoit 
eJap^oo ifl in pri^ffre*. ta, «id when in the t«^i Kid m **■' ™PH; 
Piem oi lefrigerjitltig lahjio tniTtmc*, ftjT the luOK eBEElllid snolise of the apint 



in wum eliiiuteff or in. wiurm In iIie bodjf of the tfdlL (tlint part 

wbcw t!ie rapcsor b gElltTtltad) there b do impTOremnat propCHK^^ but ah 
enlarpHl capacity of itN iflah^br hjEAd, id calutic the WAlei^f^ Jpartld^ to foil bark 
into mo itiiri Uiii |»Tt of tho Epj^ati&lilA we Iwva nmiUrlf m nnr diagram, Si 
it recjuirra no a-dditinnal eKplaitatmEi; the engraTii^j ibeneibrE, ndatei wholly 
to the apparatm for nmiJfinantiDTt. o n the terniUlfltlan of thi mjck ^ the 
■till^ which conveys the Tajunir bta tho ** up|^ dnim"* fr| wbrfice Jt u dirided, 
amDoff 1 niimher of wmnU vtriical Uiba c, which be palentee “ywi atuiiJil not 
exceed thrw-ftnirlha of an inch m their btarior diarnclcr* Ai the luh Lncluelng 
tlili appojatiia U fkUed with cold water, the rondcuaalieiii itnUic din tidy com- 
njenoii in the upper ditim, (uid U Kreoplf hid in ita acbaiyquEtil psn^grtn tkmugh 
the TCiticBl tub^ and the ‘^'^lawer diuui iL 1'’toiii thcnca ba flitid runa 





















































DtSTJLLATION. 




dulrti a cttktra^ oeck i iuld the trail / fknu lIhs upper part of whi^iJi trap it 
euturfl Uhh oool^ worm k Ft!» nddFiit llukt tte trap /li^ m wnritiig, olwbVi 
pf^Ev fined iriHi lj(j.uid; aud the neck t bping SmmafB^d tJier^?iii, wrt Tipoor 
*hKh may have escaped CcH^efiffaEUJll eoJi paja hcp furtlicT. Thi^ trap / Uss a 
runaeJr^iltaped bottoni, frmm whkli n. pipe A pasaeft Eb toi%Fi the carU ihc 
mono, and through the lide of die tnh, wTierc it ii fiiniifhed whh a rack fiwr 
the pujjKJM uf di^wing aff luiy lTrk|.mnr spirit wilieh may he vepnrAtcd finoni 
the in dw 5 first eh^e of die proC^M, -and to diMhargc what mjsv raiiialn 
™ . W To the trap / ia i&iy atUcliiid anatliEr 

pipe $t Calhd iJie aofety pipe, fqr the pqjjiQtie af oJlowing the egreii and LEt^rasfl 
ef Htmofphenc air &qni and to tlie Eandeuser, to prevent both urMsiune ariid 
vociLum Uiertijn. flin ooSt of the cooling wonn ;ire tnade octangulmr; Uie 
worm U™/ n^Hle Hat, and of eoneiderobli; hrcadlh j m traiuivene section of 
ii II ^i^mbtted in the aeparatc A, which ihowi U to he in die fipfm of a 

pAraludohmm, ntna Eongeat tidea are fiHit tncbei, and iti ihottcil half an inch 
wide. Thii ocl^guEar worm, idlor making ain couiplcie lumi, JimiiiEuca a cir- 
eul.nr iliepe^ and divcrpci olf tu jmjh diniLigh the iidc of the tub: at it« end 
niLtiidE tM tuh^ which it made 4 llltiu tapcrixigi ia fitted, and ii ta he (Wcuieu^ 
Wly applied^i a. ernne-necked pipe ^ which pipe may he elevated ut dapreued At 
piqww Of keeping thnjc nr more Of dm code nf ikc wwm Ml 
5 ^ cran^neckftl pip* ia fntemlrd to Iw tpplbtl iu hot wvatht^, ni 

S hot chmateSj. to cw the ipinta more efiectoaUy, and prevent their evapor^OtP 
Eih|«ting dm aama m a gn-atcr degree lo the effect of thecdd water in 
: Worm An addiliouiJ ap[karitlt£fl, tn he used in Lot ciimat*?* of mi- 

Lilitj, u liktwiK commended tj ihg jjfllcubce, and d«nifd bj him 
^ Jr *^***^^"' ^ cotiBuii of iknoiiier ^pe n, into width the djacharwhaff 

rtd of the mne-necked pfpe ia ittade to enter j imd which pbe, after wuSini 
^e 9nd of the ^h n, k made of a very btoad* flol and rannW ihc 

Whule leng^ nf trough (which maj he nf any extent) ■ it if then to return 
nv a vez^ fhgiit deencn^ » Oi to nui back very erntiy mto the funnel of the 
fJ-«Jnvi-ta n into tho receiver. The n ia to be fiLled with 

tpCald^a aolu end ^tni, m nny saline mixture copohlo of praduemg intente 

W|inB it Com^ying it 

b if ’"T pmetisrf in Indb; iL, 

of such exci-lkmt fpiuhty na to render UiC ptoceat dciurring of the Cuniid^nlLon 



(.r the Brhlih iiiannructuTet- to duewer the taunc T>i e 
by L,yl^ b rcpT*^„„J 


riHiimijnly used 
la coDilruGted 
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liWIv oT caJ-tlienware, ihc IiiIk- pf toninkUniraliuli l*«wiem iLo 

alfmlilc litnl the relxi«rilniT, which ii pf hnmhoo. I U ihit IhmIj (w ‘"'j'fn 
of ll.c tdll j fl ii Ihc capiliJ, Inleil with clay tu J ; e « the LlitlshM tu^, which 

fonduchsi tlie vapour liilfl Sht recEjiver if, where it tt tijnHlimM by being 
imcnrfMjJ in tbe ¥ewvl of cold water a. It t% With lliii rude HppaTa^ 
(MCOfdiniF IQ l>r Dan^) tliltt ibe Sm^xMe dlitil m tlie ^^peIl ajr lliiit fine 
M|ihTil flJTiirjtp whicii la obtiilood from toMy* Uuf fermeQtntl juicp of tJw coenn 

edilDF of the pn=Hf£it wort* IiatiiI^ a few Jtiofs bflok bad lila ftltentscm 
enllcd to tilt stale of llipl iwti and mjlswftKtiinea in (,-ey turn, and of the nn|dera^ta 
conninrieil tlacrcwltht with a new In the ^mproveniont of ilia ]mhlijhcd 

4 t HtTies nf pnpen an tlie lubject, In a |H*riodic[d wurk whieh hi? at thlit tune 
eunduelcd, iiiHgMting mcfi aTtcifatimn lu swrEii il tn 1™ priint<ahlH with iJir 
nniple means Jind rencMics &l the diapascil of the nattvrt; and the CfyhiRBM 
tliU; juit dcKtib^ flpjMrUlg to him la catiddtf^hle merit, be pn^MHod 

the falluwtne mndiflcalHin nf it, in winch, whHifI tJir he^ | ^ 

TetnhliHli it la irndcrod In lamo rMpoeta ninTe efUdent* rncl ano liinwur are 
ffMnninUed, and by a aanple fut^Lhid wf conabiiLniB ■overat itulai an 

BpparatuH bi ecun true Ivil aiiitf led tti opemtiom on a Hiora «stendBd ic«e- a o a a 



are the bepdi of a lenei of wthen baOirKii, of the lind deicHhed 
hat inrtclld af Wng upiwd U tha «r, they «t U> ft 
bmti of clay, nt of ihc »n» in*ttn»l« wttli wIikIi their pettetr b. formed. Thi. 
ihniacc M pmpMotl to •»= '"i’t tn « cifoilll fiwra, ^ ™7 C»nyctlient » 

,1 to ■uffounr^aHy iw piirti*ny the oth« jwiti of tliB DppM*ta.i ii i* for 
this rciKui ihown in t>Jc Jr*winE 6* hrolteo away, aft™ iKing eroded iuffl- 
ciently to allc" of ft™ thrtcln. Thir eurred fipu™ of ihc 

luraatt U ciy^n to ft chkfly -fth the Ti™ of affording a wnr^enj in«jia of 
cunncctiag llte hflmhtio tulna which Mndacl bH the ciipimr» from llie aerend 
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■tillj itito llif cvlindlEF Tliii cyRnditf u llxcd fiimlf [a a cl-JihJfiii ifi 
wliiEh b^itb pU-k rcctpiEint Tor tlie' 1‘^li-Afli Uiiufdi Hid bjl ud ealjirgfi 

chninlwr for itia T^rpoim Oli COg ildo of th-p c}Joider d Uitlti? 1* Hi obloii^ 
upGrtwre^ nuAc lon^tudiiunj fnr like fgtcssioD of 
tlie TApoun, whitfti tP ^OVcr-cd hj a UgliE 
tluil iTncn the TA^poon luii'^e fli iaitm il but 
lUDTe elutic fn^TG tlmn IB luffrcirul to 
pressm'E C»f the btHnapWEj iMa pirtOfI b 

nnni^T^GfEi tbc aperture to a cFriaiu and pet^ 

mill die tapoUn to pqii: linflU^b tL iBtce bamboo lube 
of comumEifcAllou into a dun & 3 {i;u rcfr^fiTatm^ 
bo:c {; thie DktUli bolt \i Btipport'od bp a tube 

By (uctd into tbs cJoae nacTpItnl p* ibe mbe be-tng 
open, to bu4h. On tba lop of tke rtlmdifr ii 
a flandordr ibe Upper end of iffbkb bc- 

ponida tbc fuJenim to ft I^VeF Ctnnk r. To one end 
of tbu Gl^k la Jdiiilird a rod or iLuut wtre, vkliich 
ceanccta it to tho handle of Hit WAlet nhe k ^ iKe 
<^er ftrnn ftf tile i:tank IdrcF posea bctirean antb 
fidcllun roUen no the pdaton A ^ wiSl bo manb 
fdBt by ibEi AmcgettieEit, ibal bi HtKt popurtiim to L!l« vdliimf uf vapemr 
tbftt cficapiii from the Will tbtprcdse (jiMuldlt af wHer npccEiaiy to 

eomkinc il be ibowEred down upon the FE&ij^ETaioTy £ and %\kh la (£jue 
imifamilj and fttreontiuo to eiRAnnEtatlCt^ lAlthouJ any aUetitEun oq tbe part 
<kf tbo diaSdUfr, By the elfliraiiDti aui 
depreialim of the phitia!i rad Jt aJiOi 
the Ifnig tmt r of the Ictct cnuik 
tnay^ by mratlf uT a cord be uuide 
to open a door or dampeT tq 

iJiB fuiiiacB+ by ftn amugcnicM for 
ihli oiiiEti«d iq the toug^h 

■krtcD. Ab k u eijt cdDUfihle to leave 
tba itili-bcadi Expuied Hi the azTi by 
w1ucb a particiq cf tbe xapout be- 
comEa eondienBEd VHH* back into 
tire atm, it U pv(ipmed t» cncloAe ihem 
"viih A cap of wEHd or pfjtlFty, ljV** tbnt 
dclmeated u] tb« margin aboF#, which 
vili etmlope them in a hcjited atmo- 
■phare. To pei-ent the Heupa of the 
hcai tlsTWgb the clay nalla of the 
rurnace* they are raadfi double^ with a 
fliratum of crutrcnal between, ae rctiFfr 
AOEited m ihe afttipi! pd aectJA h nl vtirw^ 

in ^bJeh wo repmE^ iba atrau at cbaitttil imbeddad in die BurroimdlTiE dav: 
6 Lhe boiler i c tbfl head^ Iqled to tbp boder enclfised iq the box d, throueh an 
RLierture in wMcb tliE ti«i f pMeit that couducta the THWir to the cyBuder 1 
^ nmtioi lo^d the bcdlEr // are for the heftCed aif, and a thw Licaotb. on 
™fb the wood la thrown At rme end i9f the furnace. 

ull AI^PAHLATL'^ ContriTaneaa fgc the purpoae of ennbUng; per- 

to descend and lo reniJui] belDW Uke iurfoce of llwt Water for ■ greai woglli 
of time, to perform Vaitoua upEratEona, inch ai cxamtnnig the foUJidallona uf 
bru %«4 hJjHitiftji toll, toOTtriUf tie-MUir Jram ninl«n vcmcU, Ac- The abba- 

emplmiHl frt- ihu puTMae ii ttu* diriDE bfiL the mTEUtlDU 
of wlfucb Ii ^erally BUnbuted In ih. llaUey^ Thew maebiqv^ haVo bem 
™imi»ly nuxllftril, bni am uaw smimAjily made in the fr™ of an obhi&g 
chcH, I.p«n at the bottom. It ii rnade of wl iron of coBaiderahle thicknEir, 
and itrong emrex kliiea ut In Ibp upper aide nr roof of the bell, 

I ft ad mij fighi to the perHua wltbiu. [t ii tuipendad, by chaiiu* b«kad h* 
^nmg «ta.p]H fo ibe ttppor pan cf the bejl^ md which chjuna arr peaied Ttttuiii 










DIVING ArPAHATUS. 


iU 

ft iiipiKicled ujiffll tJi* ridM of two lE^htrn or iiaigiaL. ma that tio Wl 

cbh b# nawd m IflwerWr upoii iTgnuU to tlial ciTtct frcno tho pcftoni wiUim tbo 
bell, wbo lire aopplicd with Bir hjr nv^aivs oi b flcdhle hm^ paaiJifi tmdfr 
this lower edge of tbe bell* oiad cw3^ec!Led irilb i net of fafrciug pumps pkced 

ia tbe bargw, Tbe air wbicli baa lieffl T«pind being bcOicdp rUea le ibc 
upper part uf tbe bdl, wbEum it ceeapea bv A «cb An appornrtia baa obpo 
Jmti cUriaEd lA «wble a pelWH to quit ihe dicing bcTb iUid tcirtOVe I* H con- 
aidMHble diitllBee when Ttqaiuie. imd EtiU la rtfiicilfe Oie aecoaBiy auppEj of 
air It MpskU of a copper belmct, fitting water^ght to llit ihauldeffl (jf ttie 
vrearer. and fumUbed wilb U nunltb pwe, tn whkb U attached a daiihk W, 
rpacbisg under tbc bcti J but IMRlly a pltCUt biff beea obEalded by iVlr. . H, 
Jainet for a Amnewhui ^ilar aoparntna^ by wliicb a diver cim curry ou thm 
neecfiffory operatiiMii knlifpenddatly of a di¥iiig brll.. Tbe direr is itlifcd with 
s poitahle ¥£BM]1 (placed arwind acd i^dapted- to tbe figure of lui hodygj wbich. 

filled witJl CDfV^liaed attitoapbcric AJT \ and by mcaiUt fff ft limpSc nix^gii- 
ment of pip«i and jtidkiomly conatructed velTcgi lie Ij enahled to iLippfy hm»- 
Bclf wilh freab air for leapiiaisuli during ibe dnie be ia nndcr water, la tbe 



two accompanTfng fiprreii, the TetHm in each rrfiT to l3io er^nie parti. /Ifl- I 
fivci a front view of the direr fidly equipped in the appmatiiJ^ and Mjppoaed lo 

3 L 
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^ in THOveriu^ ibi-i dwp a variety of ttiukcn nrtj»rrtv: and 

A S^on on B Ibj^ct senlev the better undrntendmEt ^ 
fliFerM purti. A l& the tii cwiiun tha ” 

Modenaed air, whi^ ii to be HIEhJ meij,, 
of a -CondeDsiii^ Air^jpiin^p; il contiNJa of o 
■ma of tft^ug mctoflic Eiabei, or of nne toO- 
LlEmDUH tifbe^ coiled elliptJcBlIyround llie body, 
and cotmnrtad Cfi^rllicir by ‘band^i to whirfa 
ittnpG ere sltftclied to irenre h in ib paftJfln. 

At a 11 e thIvo opening inwojdai, through irhicli 
the flJT ]§ 10 be fainced meant of a foiideiisin^ 

pump^ EEDtil il Jiai tci|uin!d Iho rctiuired degreo 
nf doott ^f "wh ftli iriLtf -ot dMlrttj. bi(t di?tenniDed 
hy the time it a jiropowd for the diver to remnin 
under wMer- B ii a mbD made of CndntLhouo 
fm Judlan ruiiLer), for coiivEyib^ tbe air into 
Uw TTiileEHJj'ht helmet C, by me^JM of h vidre 
Ml Ctmlflred Hi to bo □oiupletcly nndcr ihc 
evrrtTDl uf die diTer. “nitj belmei mar be 
mule of any waier-tTphl niAloriBd+ hut "thin 
CoppoT il reeoiiitnctidEid; U h provided witli 4 
i^oug ptate nf gliiflH ill franti to ondde the 
mrer to ie< flummndnig aljecN Iniide the 
helmet ia a flexibEc Cnhe r, witli a moutli^pieco 
ai tlio Ifiid, wluch oomca penr Eu the mouth of 
the direr; throE^h thia the air ii diacharg'ed 
fi■^^ hia Jung^v aud paatci nut through a vdre 
d in the top of t}je helmet At die hiwpr part 
of the helmet, and round the hreait, haek, mid 
ihotilderB. a water prii»of gorment a b atiached, 
fitting ciosely ronud the body of the wenTEr. 
and mode fart by claidn tikndagea To 

the heLnrt breDouiijf tiW g»*[. » Mfct, -valve b inlf miared. Nntwi 
the weight of the «p^tu, periup. to So Ha ), the dciuily of t)|f 

.alrr a ^ drptloi wmiH render the bodyoY the dir.^Yoo blloX lo I*" 
cn hi. Irp end «ecute h- WnA; b Ihete ee«. il leiU beoomeCi^T 
ettech veiBhle to bli penob, mn^te of litJ™ eaiilT TtmoreA 

»me *« &refo™ ,ho*ti m ihe^ea u nlSfhed to Iba ap^ciuifXM' 

hmew^it niey bo daiFaLte to pteee lower dowb hi. i™nn. afc^U |«r™i 
frrt. The «Hne apparatus (diverted of iJio *«||bb>^v bTemnW^ToHj^ 
null DdToatbgo m =,!«. end other placci filirf with^^^rts^* 

pt^S, Euebmod exurelione or btMin-, formed for tFie rocroboh ^ 
■blppbg. Thert two deKt^tion. of diici;s, vii, wei doeb. mid m.^ ■ ^ 

repoSring doote. Wrt dooko ere «|en.ire farmed “Y 

faArbouni, wilh which [hey nr* connected hy ibeaur of ^oeV t tkli* *"!! 
gote. Bt ™h end. M yeoaeli mutn bfloot il id1 linie* of IhT^e 
an unuitly lUiTtranded with wmhanaeB. fw the mmoae of Inmli^l' 
rhorang read.- The Wot deck, in dda «„„tOr 
Ud Iwre piored h%hly hendldiii to iu eo^eniol inlcr«ti - 
•liip* he IB HTfrct •ccurily Ihnn nwma and dfprotlation thrir ^ 

taken in ond delirered with Uw btntoft dirpalrl^tod ihe 
nvers u Imr from obUnictiDD. The town of LirvriHwsI •.) 
h^nen of iie ^botir, re«^ h, eonotmetim. of ^ ^ 

Bl llie day a range of thrm m fitdat of the toiflL and *lnJ- .1 ^ u ^ 

*f l^e tiTcr M#rM<y, F^tefidiog more ikiui twa fraTw In 

their EDDceulrmtian in one apiit, furm iFhj inc»i iirikm-rF whi^ fmm 

.ai, aiw br met with! ilnjl, ^^ 
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dDcka lualj] the {ytmmHncemcDt oT th4? ptEiiEiit rentnry^ H cbji bow boi&at uf 
ioma uf whkh fixtsfttt la iiiigii my in otlicr pujiHi of iba 
Hie? Brat of ltir44 iindi?rti|tiii^ viu tbe Wrat India Ducb«s for the Bcconnitnuatiini 
of the Weft India XrnAur prtct^ril uud^r dO Act Jif FurlEairLent piiaaed m Jidjf, 
17DD^ The griat boafu if 420 yarda in length, and 230 ^ardi in n* Ed [h^ l^Ol'efilij^ 
an area i>t' twerUy acTfii A aaiin of nearly stk-b (MPtn^cN it ^tii, the 

river. "Ilin WBrEbnuacI fire fonst nahle faulldin^ ^ tbD tobacco viireb[Hi&o k 
the mnfft Hpacimia Etec^nn of i|i 2 kind in the woundr ht^ing ii^ipable of nonLaining 
35^000 hof fbefida nf that arcade, and tho vedti undcTnaaih^ oe many pipea of 
vine^ Tbij chigla buLtdin^ under one nHir ai sold lo oedimy ttpwardB four 
BCTrt of .groundr The^ docks were optacd in 1805^ The London Dacha Tcre 
begun in T3M, and cnnrplctcd in JSO.^* Tba principal luaiila in 420 ynnl* ifi 
Inn^p nnd 276 m wEd(h, givTuig atii area of 23 nertt The pdncipfll range of 
wnE^liOUiei oecuplaa a mperheaea of t20„000 M|nam yardi. Tho first bCchic of the 
Hmt India DocLi wu laid tn ^fuitcU 1323, nnd the Brat Ymol enkrtred ibem ITI 
Augant I82d. Tho dlmcnatofia of the dock for nnluJtdiatg inaranda are 14l!> 
fnel in Irnj^^ti, and m width ; tim dock tn wliith ncoela load oniwardi la 
7Bd feet Inngf^, and 320 feet wide [ and the eutfvtw haain, which eofmccU ihem 
with the riwr by n lock, la 2| BCma in nxtenL Tho toidl U 21 O' feet in lengthy, 
tho width bL the gntei 43 feet in the cleoTp and lliO de^itll of water at nrdijiBiy 
a|irin^ tidei 24 feet. Tbe wandlotlsoa Jt iheae docka nm of trilling CKleflL tiwi 
pnndpnl part of the cargo of ve^a^la miloading hert bciiag conveyedi in vanj 
diroL-i Tmm ibe ibipa Id the East India Company'f wanEbjanies, rituatod Eli 
varincii porCi dT the dtv nf London-^ BcEidei thnw prEncEpal duXrka jiul enu- 
tnrtAled, there ore TAriaua ntliEra in the port of Lofidna, which onr limits wild 
not aliow lu tn notice. 

nr HtpitiHag Dorii are cicataliniia auMrientiy laijgE tn uhnit one 
or aomctiinna two vcBcb rnr the purpcwe of Uetne cepnimL At the i'ii trance 
ia a pair nf gntesl^ rofUling an nngln outworda at towardj the rivar^ Wbrn Et 
ii TtquinMl Vn dock a rcisnl^ Ihc water li adinlttad by inenni of Hlntcctp and 
when it liaa aEiamcd the Hune levii^l within tiia dock u withnuL tlie j^Atea are 
npcncdp and the eoiittl hnnled in Qvsr a range nf hlockl preriomly laid yn the 
finor Ilf the dock; die gntea BIO then abuL and the fcwl^ bcEng steadied by 
ilmrei nr p^erps planted against the aide nf die dockp aa the tide recede*, acltlcfi 
npon the blDcka. At low water lb& Blnicea are shnE, end the water (if Miy) 
remaining In the dock ii pailipcd milt an na to leave it pCffe^ty dry, and 
to allow JUiy part of the vciCEr# hottoiu to be nxntitined nna nTpuirsd- When 
tha iuil u m on nnlhvournbio baLinnt! for CJLCaeAtionit, as nisn with a view 
tn BToid thf delay which often oceura from chipa being able only ia <uter uiino 
repairing docki^ or to ieavE the aame at the bright of ton apeingBp o contriTUicCp 
eollfd n Boating dock, ha* bm pryposcA En which vc^'hi may rneriTe tlio 
ncceasmy Ee|tAirR- Vflriousccjnatxiicttuna have b^n .Dtn!red far lh5a pur|H?«. Tlie 
f^tigravlng on the fi^UowEng page nepreiEntB a dcsljgti bif ft Aoating doek^ by Mr. 
E^ard C.larkt of New Vrtfk, civil en^^tuftar- Thu dock ia propOird In be (Wli- 
■pTicted by fiiiming ft float nf timber to CimsltlTlt& tirt lujtEani of the itnictnre, 
and which^ by its b'UDyikncy, abjdl mpiport n vemeJ witiiin the dock wltb its keel 
ftboTB the ittrfiten uf the water. To atinili this end the float ii mode hi th^ forni 
nf B hollow boXt coTnpoBEd of rimtlg lo^ firmly jnmted ti^elher and cauIkfHi, 
ad M to render it wnteT-tlght. The capacity of the bollDw part must he nich 
thatrwTian ca:hjmitcd of wnlsr by meftm of putnpi,. it abnll be EulbidcAlIy bunyant 
tn aiLstain itself with its loaA a teprctcula the Uoat;. 6 b the ptmt Arming a. 
mcnv to atcftdy and secure the fluftt ; e C pcrpl^udiintlaT luppcirta and brvjcia 
appended firmly tn the pien; nlsa mppopti appended firnily ts the floiitr h3 
ft-s to allow hy nifoni of the mllErrs C e of the cosy and atetdy ucent anti 
descent of the float confomiably to tlic mution of the tide* Jind whtcb^ and olio 
nf Iinkinz and raiaiun the float In the iftine place: / the ateni of iho VCwl; 
p p bilge blDcktnga; A A brncei;, nil for supporting and. iteadymg tlie reas4:L la 
■n uptight position l i timheia framed into the pEcn, fortning m bed for tho 
Eupport of the dent while autik. 'the flout ft is sgppIiEti with Viiuvct and pumpa 
fnci ahowii tn the engraving) i and if it he rvfpiirvdto float the vcibcJ/, nothlTig 
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IIS 


minne !■ neavaaty 

UbEafltBd, will fin wiLh Writer aHid lllik tu !ti LwL 
nitaiaVPti, ukd Atialiicr ItlEulit to OCXsap^ it* place by mcuu at guiilejp 
OK to be oloMd, md tbs pamps pot in mallDnp bud ^'bcO A of vaEgt 

km been dbplnrpd bven lLo biM equirslAat lo tbe veifhtt ^he ^ be ElcVftfcd 
efithely^ ■.bcjve lli£ irateTp puad plac«l m a nnHl faTonToblo oituiilioii to u odg rgo 


tlia?) to open tlu ¥b1t-c% whiGl!i iht BqkU bcin^ jirevbualj 


\gmi 

The vsmpI f oeEng naw 
Lh c ™h"« 



repfiFfii^ A floQt of this dfMriptKHii fo? uk m wHlcr, vould reipai™ to ^ 
coppered MtclUttllT^ and oocAsJaofllly to be AIlEd witb some other flalLne floid^r 
or wSlli fteali wKter^ to prttcrre It frotn Womu^ ComniitteE of tbfr Fmnkim 
Iiuytutkun itt PtiitudelnliJOp to wham ibil mTEotiEm Kas been iubmitted by 
Mr. Clark,. itotE, ]ti thfit Itjlort tiiEroati, thni tbp inian ob]pcti<m to doeks of 
(hit defCriptSoiij made ftiScieatly cspneloiia for \'e3flela iff Wjfe dlmsiasioiUt mid 
fur tbs opcnitiutii to be Crtfrled on bl tetNurtn^ tlieiUn i* the unequal ptrtiure tc 
vhlch tbeir bottoms mun bo salyectfid uy tbs ve^ht of ihc «a«l upon tlwm^ 
and ibo upWEtd pWHtiine of tbc waior. They are mweth ilmt, by judidotn 
■bofttl', morh of tbs weight of e tewI moj ^ diatributod over tne battnui ; 
thii^ IwrwETcrj, oltbough it Would iBooen tfao objEctton, would not temove ft 
Sbip^p aUliou^i eoiistructt^ m & idiipe and braced m a manuEr cBtcidEted to 
Tender tbeiti ilabfep imdsTi^ in noerly inttancE a chEiige c»f fomt nfer 
they me lEuncbed ; to ibk ebanpe of form the float bi queadon would be much 
moTEi liable^ inauniifb ua ita snrfiLcei an! leaa EElculatod lo re^Ut tbe eHiioia 
of tb& preuuje to wideb tbey are sulgecfEd. 

DOl)KCAGOI>r, A rt'gmAF polygon uf Evdva fidea. 

DODECAHEDRON- A aotid/lmving twelve equal End EimOnr ^dM at 

faces, each of wbicb u e rc^ulHr pcintagoq^ 

DOVETAIL k a Ifnii Imply [»[* a Ulodo of CaOUC^ting two pLecea of wood 
□r other sub^tauco togrlbirr by mEflui of imtdng their eatrefoiitiEft into the form 
of 0 dove's tlSl, and uitirdoEkii3|R them ao that thry OAlinot be aeparfited ba tba 
direction of the sUrain witfanut nmklng the triEtprialj aiuudet. SomfitioiEa a 
»i]bd dovBtnilrd At e&ch extifmity is emiilo^’^cd to eonneci two other 
piecea or nErta together, by Bnterbig morttcrd na-ndei in tbe ImlteE. 
lUGH. ™ - - ^ ^ 


ptlUGlf- The junto formed by kito^ug fluut and water tiDgcihur in ibe 
prmiEiadon uf Be^au, which toe ; tdao KnnADiwo. 

DlLACIlMp or DILAM. ^ \ wei^i conmttng cf tho Hxteencb part id Wl 
omicE ftvojrdupoiEj and the eighth of lUt ounce npolbocanes' wetg" 

URA<a sheets. Tllfe najaie givou to m canhfrwace for leEscninc 
of veiAidi tn heavy gsdm ^ wifi A fbr which Mr, Riinkctt obtaiued a 
in 1S26- The curmil caused by the Ection of the wind eJttendfl 


S' 

L the drift 


.tent 


nut u 
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fpir fett hcktw the EUrbc^r flveri in the licjivisii galcJ; fl»dl if a bedJ be rank 
ti> a MitiflidMabVn depth it «rill rrinajii nwlj itationwy* Dr. Frwkllni uwkn 
qf diU rrCflUmiendEd Ve*seb KQEEHmtrnne edTerte pie* m the open 

instead ef Ijinc ta^ V> ft™ a Id ttd of floalmg iin^ hy lattachw a 
rtqtit hmiser to four hridleH frdm the four eumars of a raJp the coitiatw feitig 
di£teiid«l hr spara* and then iDwcfillg the aafl into the lea wi^ wiffiEient 
weight to ^ ih The effect of tt will be CDtiflldenihls in letord^ng the pro- 




mm of the vewd afftem, Anolher weH-konwn ftet that iui,ir mhetanrC 
Boating Uiwill tha witur* prerenta, ill a vfjy girit de^TWp thn^ Wbv« fttim 
breaking j: and Sahemien imd eoilon who haft uken. to the bomta open a 
TCBSclp fteqniiUtly iniike tliem ftit witfa. Boffi* ictrpe qf rape In a spaTp 
whieh they ihfaw overhcmfilT whicli hrOak^d die ftrw of ihH and iHowa 

the to ride in eOftipwatiTcly imooth waiEr. ^ Mr- Bumett i luvotitiiifl id a 
CDUkUnation of thrte two plans, li will bo pTftnTfid frtiK the rmnuEed repre- 
ieDlaEnn of it- llie upper hgure reprwcnl* the drag iheet, riewed a Utile In 
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p#»pwtiV«; a !» a pluik hollow^ out un^fmcAtli, IQ u to fonn a earitr of 
,^wnt »o i^iTo ll» Tieniaihdcr oTtU* app^ii whca iriW up. 

wiwu in luc, Ai. pimk form. Ai flnat for Ad rest of At nppnnidWi oppoflii* 

j” r' *^*’*.'" mentionedi nmid ihii 

inTl “ s<lUore mete of raiUIoA t ii fa.iened; At loWcimoat 

^ u iq likg manner Jceurtil lo anoAtn' melaUic tar of rolter d: At M- 

hMki attaclied to Aa upptnnoat lar fr; s miieb af ejc-hooW Ute At one 
Aown m the mu^n i) alidAg upon Ad j «, mr one 

tods/oro Aen ttnployed A itrttch At ean- 
iJMS B tighllj DUJ between Acid. The frama 
thild cQiuptttei,^ B rape or cboin » uttBcIiEd lo 
OMb corfiar &f it; ime fram rr Id j on thn cne 
■Jq!ci and dnot 1 i?r chliu in tlie Buixie mHjqner 
On Lhe Oppenito flMr; both tlirw paji ibltnifh a 
ring m reprErenM. wh^h ring it nitaAed 
ta a htufiCT or Gftbla, that is nude fa^l t» thtf haw of the ihm. fiy thu 
JiiTtogemeist tiio benTing of the Hrewlp or of the drag* Ij- the undiJikE^iry 
iiKjtiaii or the iJlawi the ring ta ap and dawn she cLuju, pri 

MiTing liLEfEliy the peTpeadiculBrily pf tho drrigp mid ctHlUqycqtJj prodadjaiP 
thfl ulffiOflt tsy 111 paa^Bge thrmigb the ^rntar. 

DRaiGON REAMS are two lUoiag hraeeii, nip^rtLi^ a hrefLprtdiiiDTner, and 
mealing eaelii other an Ihif iboiilder of ihe ting-piBh 

dragon 3 BLOOD, A red ednon-rd imporiad Insm the East IndiPL 
11 la nua] u ble in waler^ pnrtully m in aleohol, lial oiiiolTeB readliy fn oUj i die 
Hiltillan iniMrU II heaqtirLJ ird imiii tn hot niarbifc 

fJKAlNANG, m Agiicidtiirep the pmceai of dmwing oR the water fratn 
marino^ and limdt Rubie to be loaded by exfuarte raldJt by taconi nf 
dr^ or irctli^hai nit la flome depth belov till- iiB:dkce, wbiell drani« pcrro tp 
coLl«t the watem imd oonvrj Ihem olf to eiune lower IrtaL Until Lbe middle 
of the lait hitic altention iroa paJd to OtE dpunillfi of Iwida, The Bnt 

perfon wha [be mbjarl ^liimadodly appean to bare been Dr. J. 

AaderMTi, of Ediqbqrgb, vhd abawed that the origin of iwampi and Diorauea 
lay Ifl the walartu at^ted from tba atiqiMpbere bj the fnmtnltB af IdUi and 
maun tains, pern aiinp t^oy^h die TAriaoi pomu Irttmta of wlileb they are 
onul they amve at a stratum of c!aV, Trbicb, being impfrtia'iiff to 
th^ itopaie and aeeumnlala, unnl by tbeh- mcreaimg nnwaid 

Ad fiKft qf Ae blU^ and furni bug. DDd ]q«r.I)B!. Tbc prluc^h nf hia lystirm 

wattrt b Adit pni^n btloi- li,* 
lullt to Ae low ^rrutmiii, hj a [teuA nmniiis bIdtib Ad hii.» 
nf <^tonilijig to Ad Rtbatratum of elajj whieb inipciln Ae pnETEft 

appoun to imcD pud gTDat atteotlUi to the robject in Eltdand, md fcr 
w^icb he intrudneed in the pmedcOp recotved from Par- 

Iii.<tl Si* , ftod Dr. Andemcm fccammrhd to bore wiA a pmper aUDcr 

fiarrnwET u thep dcoHIkd, by anade. 
low«lpart r^bt to be wU DoqlActodX^ 

iD^riDrto7oSrAiVtf 

of water, to nmoy pJoeea toU™ McfaT tmT&d CurTDUla 

« a. bD«i cbDoper. When AolanX 

leiTffl tfitel, witbont miiflotei MI toairry erff die watw Ikim 

|•^l> into wHtob .it i. conTDjed by ibr diSnrerwC A™ U 

u. emlunkmaat brlwcDD ibe d^ined taod and Ad iJtuhkh 
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mtcr ofl^ ll mtut h6 oUvited n]€4'hanimUjr; tMi pcrrpcwe pqrnpi^ iriven bj 
vnidcnnk veiy vMtmiycly mplajcd in LinodnaMre. Wbini] Him h» 
■nflicieat atitikl], wiicx diaj mko iie enlivened mtz im lalenrenk^ dnCid^ 



meuftt of ft ijpliimp^coTiiei thii tlve gl* the lypW da tint inmrfa 4?ft:-»ed 

2ll &ftt I but otLi!' objectldil to iMi niEthiid caamsti tn tbe ifitcrrtiplkit] to vliiell 
Uw fteUon of lyphon ii Hibbi bom tho cfttikullau of tlm hit whbb aU 
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cominan WAtct (KsfltAins, fttad wbjciL IwfpiU; ta 9€pdrAte from thiLt fluid sa It oii-i 
uhilrr dlramiiliai pi^omre m the iliEm or iha till at Icngtli the 

anglfl of the ^kau ti fiHmJ w\th iijr« mid tSe etimni of wider u mlemiptEiL 
Tfin twmove tliii _Mr. Cowcnj. ni Coriiile, pUiKi a hctx at i}\< upper ntidc 

of the i^hcnsj mtu vhieh (dl ikc air lepBraled from tkt.^ irikter riieB; and 3io 
ftppllcatiun nf a failing puinp far a fi£FW mtnutea niwio ut tiricE a da/ drireft tbo 
HIT flinL qf tile bdx iula ttic BtEauapliere. ] repr»entft Mr* Coveiff j^lan 

app]it?d to the draitibg of a qiiiurty, a a tcprcHiil a pur* of the quiury i 6 a 
IftTel loirer down than liiE bottoni of iht ^juinryT which. In ihh caUrp im 2l.i0 
joidi otf where the waU-r u to be djiduu^ed; c the higb^Bt groiuid over which 
the water u to he condaclod; dj r, and/, tlirte diatilirL liffes, orer whkh the 
pi|Wi fthej HJB further upon then here fhtlVI]]; A A ibr tend plpe^ 
cotnpoimg the two legt of i]yt typhon ; i a eaniinon fcncbig pump, fixed below 
the s□Tfal^e of the watery haring a hinge Tolve at ^ open working 

hL>K, with a aimikr valrc L I'befte val vea are opeued bj the force qf the water 
flowing through tho pinnp in lia pauago In the syphon ^ I the worku^ hondlo 
of the pnoip i at 11 a dw bun veceiver^ ahtnm lu^ier In iuirmg humid 
at the end n tlio ascending leg af the syphon ond at the other end 0 the 
doficendiog ^ A ; at the upper aidfi of both ends art InstHed two imaU air 
pipci p p, joining witli the nphoti pipe at the hiphiMt bend% aa shown at e, 
and/ with a regular slope mlo ihe inlerUir, to aHow tlio air to aacend into H i 
^ id a Itndl Tutre fixed at the highest paint of the recsireri to iJlow the whole 
of the air to escape through the ^ralf c when Iha water is fhn^ed up by tbe 
pump; for tfau purpoae the pninp f and ihe [dpe e must be capable of mpplyiitg 
ibe Water qaickn tksjt the pipe i wjB carry it oC 

Jitrffthm (0 hf ofiirm^ iit JEoyMo iAt fq Mvk shbofionr.— 

Fzrxt, in laying th? pipes of the jypnnd, h id ucciABry to giee ihem a rtgular 
ilopcf 10 adinic the lur ta pesi forward inljD the rfcdvrr, or ta the highest bcMilp, 
whieb nmsl hove eilhEr an air recefr^ to each bendp dr a pipe inserted to 
coaivey the oir to a f CnriaJ rec^sver. fieoandj when anfileient deWDcOt con be 
dbtmticil on both sides froni the air nn air pipes will hv mpiirrd. 

Third, in sicuttliqns whm it may he neccBaaay lo carry ihe pipei over more 
than one clfratinn, and the Kxond eiCcccils the height of the firitf a, separate 
rmiver wdl he reqjulrrd for each eleTatinii 4 On tllhl CoOitmctian, ei^ with 
more than (mn receiver^ h Yl neceuajy to adopt the fallowinp expedient for 
clnsaiE the xalvei m suceeflaian bm the air is Expt^lLtd from j^ch receiveTi- fiff. 4 
ii tlielower >'idve in the receiver i; wLvcb ia opened the furw produced by 
pnmping, uid the air escapes j i is an InTertCQ valrc^ with a float f fijted upon 
ibfl valve a^dle in the centre of the cup il While the lir ouly ji expallcd, 
the InrcrEed valve will Tcmain. open i hut when the water a forced nui and fiUa 
the om the float will rise end doK the valvo at the wme timei thus the 
water bei^ stopped from flowing out. Will be feaxad forward to any number of 
rresiven in snem^on. w is o very imoll outJet pipoj inserted into the hotlom 
of the taip Hf through which the water cicmpes slowly; as the cup hi emptied 
the float u lawered, ind tlin mverted voive agaifl opeai-d—n poiit^n ncMsary 
to allow the lir to eacape at ibc next pa:mjHng_ Another method fcr cloHUg 
the nim is shown al 5* y tl a Vllrc placed rn a clip, as ahawn in 1 j 
on the cup Is mounted a ttver, wilJi a countoTWeighl X at the nno end, cod a 
small pendant receivvr y at the other end s x is a conducting tube inaerted fcito 
llift ed^ of ibli cup, to conrey the oTinrflawtng watat into the rKeiver, which, 
U It filLi, loads die niwe atid preroiEa tJie escape of the water, and diui forces 
it Artwatd, BJ Woi-E deserLbed, to any numbw of recelven. IIie prcccdEng 
accocmt nf this nduable imnwetnimi in the ort of draming, by means af the 
^phmVp ii cxtTiictod fftFin the orifinal descripUnii of it hy Mr. Cowen, in the 
Jnnioclimu qftAf ijf /f rtr, for the oommunlcatjon nf which the Society 

■iinw]«<l 1^ tfai ^oM VttW Id the 45th TflllUBfi of iIk Tramietii^ 

u£ ■Dme inlsreiUn^ Wbul* of DM expEriniEiLti, 

DRAUGHt, The d^th of wtaer nnx^u; id Hnot a ,hlp or ntherTeaBel. 
ror tna diai^ht or ciTTiagea, see KtsisTXHoa. 

DRAWBRIDGE. A brt^ iIotwh one , dilcb ot mtimv whicli muj' bt 



DRILL 








lirm-wn up ut dawn al plFHaun^ (me uJ |Ea end» ftrrifi^ tu mi jUik ut jauiC 
ibr l^ial piiipow. vliOe thfr Otiker U eonnuuEciS by meaiia of chailii to t Vi'd 
Ictm, flailed which are fh&med t£i|^]i(!r wftli svthET timbeTB Jn tliL- imtri 

of a crriBSj liiid am i^p|i«Tt«d by two ^Ainb% an whieh iwillf. BrSil™ of 

tiniii Lind am IdCrat camniEHi in fortoraEsaf to eut off CDuammi icaljon witJi e]4o 
iurroundia^ connt^. Zb oiiKal nAVtgattotip Eud hi tret (Iix^Lh, Hwinj^ bridg(?i 
that turn Iwizuabuly upon odg cud ob an SKW li-dtD almost wh^ly aupeneded 
drawbn^eB. 

DRirtV w Mining* a pnawge dug under the earth, brtwnrt aKaft and ilmfl; 
nr turn and tirim4 _ _ 

Darrtj in NavigatwO^ the angle whieh the !hnfl af a rbiji*! motion malet 
with the nearcat tnflrfdLanp irhen aha dnrei with hrr aide la Ibe winda 4f»[| 
wacea, atid Si not guverned ty iHe powEt nf the lielm. U bl^O implTei the dia- 
tanw which the s&p drlvo» on that Jhip. 

DRILL. Ad inatrniiieTit for boring hnlei in ntClaJk tuid ochcr hiird auh- 
BtanEBt 11 UJiiaJly tsoniirit of n rtnaight pipca of atwl, one ^nd nf which b 
fo-rmed into an adguliif pomt* and the other tnta a hluntod rauitd pouit, for 
inciting inla a hole ni n Ete(d which ia wom by the workmiui 

wbilit operatiug with the ittiUrumenE, in urd^ tliat he may FtrMlik pt™ the 
point into the work, white hCd at the same tiniEp tbms it bacLwarda and for- 
wurdi by mroni of a how and cDcd, the latter being passed atuund a EmaJl 
{mllEj tixod nhaut ihe nuddle of ibe drill- Sdroetirtwi drdU are lijied: Eo hroMi 
ar stttflka fur thr piirpM of drilliiig. Fnar hvring targe holes £u metaL smillu 
■nd engineari emidDy a rc^ (»nTEliicnt airangenienl of levci^ for applying 
presaure to the druh whteh la cnJIad a preai-drilip and ii ddlareted m the ju b- 
juined cut. a h is a Ictet of the amod 
fllaaa, whoar foJmiin U at a; the weight 
being applkd at £p ita Efitcaey it (rana- 
nuttad lii the point iu a raBn prupof^ 
ticni«l to ihe rafatiTe distaners briwEEn 
ie and to. As the prcasi-Lre upon tlte drill 
often reqnirflt telttfVTFigt O War da ii 
added, who« fnlenun ii at /- The m- 
trrmity of ihe aharter atm ii conncctrdl 
IP ihi IcTEr a ^ by any conveuEent 
method; aud when the warkTrian wiihea 
to relofiae ihe hr*Cfi g, he applies hii 
iKOw cr to the F^trsmity of iIh longer arttk 
oy pnlliBg dnwtk at J, which ntaifla die 
ihneter arm, Uld Wlli It the lera afr, 
flvnsrqu^tly the bmea p la at liberty to 
be remcr™. In order that diE work 
may ht hrmly fiirdr it U uiud lo amw 
k fost bdWMfl Eha (dlnpa of a tScr^ ai 
ihawu at 0 / at ri In the odL 

The ftivneaed cut taptapvuU an ea- 
tremely Bmpte and ingeuiniia enntnTanPE fee drtiling bDlea» used by iba STuitha 
in Ceylon. It iv abwuE two fact and a half high t the cord attached fn tha 
flr« itkka U made of dipt 
of Mde twiated.. The rou^ 
weight togii^ momentEUD is 
of coEnpocl nraktly eul. 

Any kind of borer eon be 
djfed to the eftmmitj of ih# 
wcHden roi The inatm- 
mant ii wcirked on the pd Or 
cipbe of toniPli. Tbe hole 
In the eroit arm* or hondlep 
through which the spindle 
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civRtl j Id tulrail ajI if btiing HJided HkEily up cuid doim iht ipfndl^. Upun 

tunilng tbfr cTWf a few timff imind ihi ipSadlf, dm hKoniD in n 

iparreapoTidiTig depm round itm upper pUTt^ Uid UpM pulling tbu «m dowTH 
twd», iJm! conb m nntwiiliU' fimp^ u irotninry motion to iim ipindle, wldchp 
by tbs isnpetui whk\\ ihs W-eight lipwa it iicquirei:^ m Pflri.tmtiBd iiftpr tbo 
buTi became itraigLc; the cxwi brin^ tbtu xMed up dm fpimUe^ die cordj 
became twisted roumi it in a contmiy drrecdon; and hy ngAin deppHArng ilio 
m»s^ tike ^LruBe revolve^ thf n^mt way- 

DaILi^p in Omiiebiiir nnd AgrieidmreT A tOiill tredcli meAe In ibe fitnmd^ 
Tor lowing In il dm i«dA bT Vtc^tHbleB. 

^RtLL HARRDWf a tnifdl barmw Anrpliiyed in ilnQ biubindry,. (or 
sTtimtidi; wrp^ and pulTcriiiug ibe eartll between die rowj of ptnnrew 
DftfLL HU^BANllliY. A mfkd'B of piddvutinn in whick tbe ADwtn? of 
tecdi in drilla £a Adopted, m^iead af the liHjnr cmnniuc melkod of btuad enjung. 
li U iXvt CBlIed hotTHociUg buflbnndryp becAnee live pluila thru cnldvalod m 
TOwi admit beinff deacred flmr> weedl And enrtbed npby m nwbiiie drawn by 
one hoflcp enil thircf^ enUtd A borH^bne. A greAt ^wriety of nmehluei ere 
emplofed In tbb farmut:h af agriculture. PldCbh. 

DRiJCt, a j^nenl name of cominodiilH bruuebt fnim abtruAd for the put- 
poeei of mediclncp d^Emgt tauningp end vanotia azta. 

DRU Cl MI fi I-S ftrft mikchilie* Uied for trlrnralmp drttgi f but u Eiier Aft for 
ifae mojrt pert BpplicfibJe tn ibe grinding of Oibcr iubstauctait dwy Ate 
under tlm grnerni berul of Milla. 

A mnrtud mudeii] LniLmmEut in the fnem uf a cjlindfli baUmr 
withinp end entered at tbe two eudi Wtlb vdlum, wbieb ii rtrtlched or lllck- 
med Ai pleamre, by me-anv nf cimli wilh lOidil^ knoii^ Tlic cylinder m 
nindly midc of WM, but totuetimEi of bras*, Kfttli!Mframji ere large besoni 
nr hemiiiphi'ref of cop^ or brajJip enrered cm dlHr flat lidea wilh vetiump 
which ia fiLBicued ta tkf pc^lmriei by clnrulur rrma of tnetd^ witb 

tighlrinJU* letwwi /eft iTming diem ? tli ry ere osnaJly phiYcd upon In 
pairE> and we ebisfly uaed In the muaicil hifliiclj of carairy regimeut^ ur In 
urativrlofl, operafl, Itc. 

I>ncii la A terni In fJiaclimEry% applied to crliDdera nrhairelap around width 
endlna itmp*, cbaini or enrdl^ ATfl pajjaed^ to catnmtl nicale nmtion or power tn 
trtbw mKhftnuin. Wticn eylnaden ma ofinpt<^cd are nAnrrtw in tim dircctien nf 
ihilr aAM, tb^ are uronliy dsnmuinelcd or riyym- 

DET HOT\ A lertn npplied tn thrtt fapid decay of timber hv which Ida 
fubflanct ia cornnrrted into a dry Imwder, vbloh tntm frmi inlnuta tnhulw 
caTitmi membllng the boringa of wormi. On the canaw of ihli dwv immeroni 
Tolumea have brsn writteOp and noatrumi fur ill pwFentidn or «>ure'' bare 
been propoiEMl wicbont rnunber. yet the dry iurt COtitbinea tn ttifage tnir botUcHp 
Kod to dctlToy our ehlpi, Jl hfli Wed uid that moiat and WAtm arhaatinnB, 
where ihe drtubiEioi] of the air il untaded, h the eunerailng nttOe nf tHa 
diaewKp and that the alfluria SniTl timber so dLaeiui^ wiD carfr \U e^ccta In 
the dtCUTnJtwsent tinibrr; and tbjit any aoit of wood^ d;^ aa weU u damn, w 
npcMedp will be man drntmjeEL Thnber (Ma« inibcte^l cannot be rentorwS, 
and the on!r remedy iw ia cutting away the diieeard pAftap to prerejit flit 
ewtenmai of tb# evil lo the remaindfr j and lo effwi afbn the ktter a free 
tn^latlon of air muit be admiUrd, And the parta be wajihed Wef witb n atrnno 
iwlirtiira of iroflk, (finp«^. or ainc. PatAtila Hatra been gmnsad IW rarioiii 
appEicaUon* of the Utter, ma ^ventivea nf the dry mE, tho dbtbigulaMne 
f«lturci of the pmcawa tberem amtdoTed caiulilmfr afl 
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dU»«ed ta the ^Itar bjr Mr Jolm Grtgotr, fa »„ *,peri*«cfd emd 
obMt«^t dupwnglrti and 1» thrj appru u, {j;; ^ 

of and ta 1^1 a rem^j {.r, tha rrO. H fa rielit to gfte ihrm a 

T JT^ V" T^- *",L**^^ a |>i^ nf Ifan1»r 

McmdiDB tn tha iianal method, tr J«mnB (ho han of ^hc trn* to tfaa CMitni, 
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my H Ui- JMiTT Jt right duirti thfi sutildltTp ihrimglj. tht? liL'art, into two efjLfJil 
immnllildy aflirr Ibp tree m relLd t KUil ukv TEfiaoTu for thij \ will naw 
endurpuiT to to the heat of fny abE1%. It b, I bcliors, a wcU-bqown 

fiiftp Ibfli o ITT* dm luri, lilendJy incnking, die on ncemng the finil atrakc of 
the iii3C0i hiLl th-ftt It contiiiuei Eff a loftig period ofWrwBiilj to TEgeiitSi Ukoiigh 
Less n^nronaly- x4^t leogthii h-OWcf the iMlp cxobci to cirCuLatrp the porea 
becomi: cloard, LOiI Juicos of tit tree thua ahut up tuidpr^o decouiixnitiun, 
tiini U? itiM! foondAiinii of dry TOt. It la ireU known tfait a man who dies in a 
hill Imlift of liody sooti dccnyi: iK^ same effect takei plajco in a. tree full of wsp^ 
unIcM we adopt the Bjune intl!ii!Kl with renpeet to ic u LLa F^itLona nra<ti>^ 
with the hmnim body, rfr. thal of ctcpIlTin^ Ic of aU ittoiiHirep whlcii proceaB 
wodd give UlMMir timber a durHbi][ty ulmiwt tTVcrlutin^. My mind hna been 
lon^ impreiaed with thia rdoa, which tuu been mnTinned h¥ my hariog trcrntly 
noticed that acVcml of tlw limben in a vwy' anciEot publio biilldillgp which bad 
bren inwTi oT^rnariy In the maxmET I hoiv ^impufE^ ware pefficfl^ lound; 
^though they bad withatocHl the dilapidating lina of time for aovEn br^red 
Ycnre; whdo otbrf timhcri in eHe wunr bttildinrp which tind Dtrt bf 4 ;n an cirt* 
kmt apparently i^naTed ont with the hiort in the centre, wmperfrtth mffen. 
llial the dry rot la ceTtEJiity CAUSed by the Jnipei being cndtiicd in ihe neJUt oT 
the TirnbcTf 1 hnYO knd frequent Opptrtuuitica of obKTviag during my lang 
prslCtieH] UJtpcncnce in the frpairiag of ilii|Hu In the frame of a ■hip in whlcb 
amdi hu^ quantitiea of timber nre employed^ I hire tinifomily noftcedp Rrsl, 
that tho dccfly cntnmeacEa in ths nm fufe and aft which w owing to the timhen 
iuhlg dtted an ckwc ti^etber at llie boela or Lower enda. The erii heiug thin 
mcloeed In Lhe bcBZIa of tlso dmberii^ and the nlr haring no accesfl En the 
extenoT of them to cany off the tnoiriure by crsii|HirBtJnfitf intema] d^y ii the 
nneciBtuy cnurequcncc. I hare wm^tlmca witnesEcd lb«c pnrti of th* ffnme 
of A ihjp Ln inch a Hiilen alaEn w to Wa been jmiitly eompared by the wnrkmim 
to a heap of manure. Sccondljp tbo*e dmhiin in Ehe midlhJpf ihot hara bceil 
bored oil wilb the nutjilde plaJiii are not mj aflccEcdp wbkb I attribute to the 
cimimfftance rf the hotel odm rltin^ emrent of air thmugb ibEmp Ehe destructive 
julirrt being ibcrebj'^ caniEd off ^irdly, it fraepently bappeua tbnt the door 
timbf n of an ohl ihip tre founds on brewing up, lo be nearly m miiod aa they 
were whan JiraE put im Thtiir urreeiration Kemi to br owing to the dTcct of 
the mIe water whirh constantly Invti (War them, cniubg them to become ID A 
mauner pickled ; it may be^ EhjU the «dt EnEermg mtn tlia mnijmsition of the 
wood, tlie de^insetirr cflccta of iia natnrnl juitna are lliereby presented Fomltdy, 
tho plank* in the bdtEnin, nenreat tn the tmiWi, take the infretion finti and 
where the tiee-nalti are not closCy the diiEsse mpidly extenda end way* of the 
giAin. EifUiiy, ibiMe pnrti of tbi» difck plant* tbat Ih mpaH thn bEEune are 
thi^*e w'hicb are but inTccErd wilh iba rot^. the cauae nf whueb it rvidcOt, U 
tbnae parti thaE are b^ewen the beania are gEoerally quJie lOEmd. Sixtbfj^ in 
iho beam* of abipa the decay UiUally nomiui'iicr* Ui the mtomid parta^ which ia 
decidEcIIy owingk in my opiniaDk tu iho orrencnqi method uf preparing tlie 
tinilH^r^ Ml before monliauirdj hut when timlwr, *o nrepaied, Ei ni«d^ I would 
recommend, u Ibo bc^ pnrrEnUvc yf ihc rot* Ehat a few hot™ be bored thwu^h 
the beam fore and oeiiIt wbat would liiU add to ihe bEaed^ la bore annth'cr 
hide iengthwayi of-ihe gnrin, ta Jnrcl those wbidi are bered croaswaya. Bat 
ibe best prerentiv-eK 1 am confident, WcoJd be UiC adofriuO of my mode of 
prEpariog the tiJnbcTp Oiunely, to aaw it Iciagtbwi^i liglll ihrnugb thn heart, by 
which not. only much grrntrr durahiUty wuLiy he ohlafnEd, 
but great MUJiomy in ibe edruumptltin of the timber^ ai wcU 
A* n incnwfW of Jtrengtl4 wbidi I wifi proccrd Eo m- 
pEaln by reference Do the annexed figure, wbieb exl-libata on 
chd view nr icctloQ of n piece of timber^ Haring proenred | 
a lug of rile ibape reqEiircd, [irit cut off the two iLaha \ 
atid then dreide Ehe remainder O a into two CnuaJ porta. 

Being rims uVb ihnrcigh ihe bri^ the air will i^Mly 
ahiorh iba juioE^, and lUi^ a seawning may be soon eff^trd 
m will, 1 nay* no dimhl, ciraipletely prevent the dry rot. But mv nhjecE in 
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thUpLebDc h ifi ihcT ihs erativmy tff she pkn ill S infsclLinSii*! paml e^f vi^^W- Bj- 
ilmi » luff tlinmgli the midille, two timbTr^ hre imimFdkutElj pnnidH 

imte&si uf irtiffj mid bath ijf obe pr«:lM mi^uliL Thm when the pieM a in 
the Blrofe %iin! ara pLnsjai^ end t& til4i they wiB fann _tWO tlmheri «™ily 
«milarT ai appeatt by the nrvueipd %tinr. The E^peditieii fained by thi* 
umthiid uT eonverlmjf timber u 
nbvjciyM ; e¥ery sMp'buildrr M 
fidlj Kndblc ibe dlHienlty 
he li dUed liut EOf mid of the 
lad at thne atrd laboUf 

oflflo Sneumd in pire|iiiring; twa 

ittch tjmhfr* la mutE^b anE anuthcr, ZI ivit nnrrrqttetH ly ^ hupprni Lnat she 

fraTnirtg of a ship atiindj elill for sereral dayt OwiTi|f to tbia cireiEiiirtance. Tlie 
taring of dine iitid iabliUT h b EotiJitcJUrliee an bn^rtaftt eaein^ in Lbe eipenic 
of building, 1 ItavE alio proved by e^perrm^t that thii modE of snaring the 
tiniher down tbe Itilddle contra Eren!- Jiddidoniil atirllfjtl^ Frani the Jinme 
bough I cut two inereaof She aamelecgth ntui ihlctnefla ^ oiie of ihrm I aqnarrd 
afCDfding Id ib^ (.UliaV plan^ which I rdndemnj the OlherH accaiding Id hij frn:- 
poHd inethod^ leaTm^ the cbculiu aSdea, fls abnwn at o n in Ifte fote^euig 
fipriiriBJL "^Oii propartiuiial atrEtig[lh of ooIt one of ihe piera Z fmand Eo be ai 
2? colnpnnsd tn 2t, the strength of die whole aipnErE tuitber^ l>ie elrenplh of 
the two pipcrt, ibereforPt makca the dififlrenca of 5^ to ?7. or nearly donhlet 
m additiim to whicb luiTaHtUgrp far greater durahLUty wil] be Dhlamcd by the 

S rereiilicHni of tbe djy mt For the timbm of m f^-Rnn ^ip, h)|pi of 1:2 mchr* 
imneter are mttally empioyed I if theieY rnttead of being iiqDnredp ore divided 
aocording lo my mf thodp their illrength and width of mringa far the 
wili be rnlly adsi|iiatep and tlie Hide diffctimee of strength may be efliily com- 
penihled hy two or ihret mm dmheni, ftlC which there will be plenty ofriMiiiip 
and the taiing of fipense will thereby be iminEnBe. By the mo»t MetHTite 
calndaliciru thftt \ h&¥e been cttahlpd to maka, 1 glad the Mviiig in timber onjj 
to he rail one-third. Tht nnnowd iketch tirpttttnU a horwiitBl seeLLon of 

It imaE portlotl of A ihip'a lide^ with 
the ntTtHigEment of the tambof* BCCOr- 
ding to my pljUt. d a three of the 
ihip‘^ timhEni; £ the filtan^t 
made 6om the tllbs before meEitioneih 
which iTfi imiEbcrnEy of a tilitaide 
ilanpe; ee ate ftir which 

♦erre eflrctLullly to ejarj off whalcrer 
mniatUie may remain hi the litnbrrp 
the htartg af the tieea being e*pwed to the air. It will lillwwiH he pereerrfid 
lliat the eircnJnr fimn of the gruin bfirg leLaillcdp the itrength of ibc dmbrr 
b better pre^rrrBd than if the logi were -ituarfd* M I har^ proved by the 
bcfore^mehlioiLed experiment From Inng obnervotion and repoalod iiitriSlgntian 
] Am ffldccd crnirmced ibat the euiMidfn or you tiger part of a trtTp U itrongerp 
more durable, and maro aeawaliby^ tfann the n-aartp nEitwithstanding I hava 
dnOy witneuH^ the prvlirrTnec given to the laitcrp wblle the farmer haa been 
med for fud Ll the repairh^ and brenkiug Up of ahipa^ it will he almost 
InrsHa'bly fnitrid that the druayed planka biive ihe hwmii vf the tree, mid the 
Kntnd irciw, noi; h fallawip thErTforri. that the |KnHmt ajalem af Hning m Tery 
defect! re. To Inicn the charge of carriagr. it ii not imiiauAl Ld aide the Iona 
when tlie treta axe felled- SoWp if tJie treea Tiete alao Mwn down the middle 
in the furefltt hamTainl (wllty of temoral would be Uqnircd, an^ the 
timbirr wotiJcl b« sraionmgt wnd pro^bly be it for "Uitr m it came into the 
docb-'yaeiL The longer a tree mnairu whole after it ii felled, the more eap it 
will enntaln, and the jnceo rapid witi W iia decay. 1 haVr bean many treea 
that were BDUhH when fiiHed, deeny from ^ b^avE oiLLwarda, owing in their 
Irao a lemg time wiili tbelrJ^lUKa abut up in them- The dividing of the itreea 
would have rireserved them. 

DVCTl L1TY« Thai property Of texmre af bo4i« which renderi El piac- 
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IC tljrftw them tmk m wMld Elle-ir lluGlimBSB h JinlLtiiiihed. 

without any DPtuol frACturf af ihmr paru. 

UL’LClKlCATION'j or DuL^cESATEuiTj in Cbtnujtiy, lh« combfnation of 
iiiln^T^ *cHia wiih aJoDhol, by which theif pnutk or comsiTB quithliEB mra 
dliiimuhrd: tliui we hATs dtildfled rpinl of fiJlttp dulethed apinit of 
vitriol, &VL 

DULCIMEtL A ttnuncjil mitrum^titp etrung with ihoilt fifty wirettOiist oTcr 
a hriLlgv aI cJwh ond- it it perfwmwi upon hy itziking llie winsi with litilo 
iron rode. 

DUODECIMALS, or Csobj Multi rtlOATmrfp ia a rdfl med by wDr^mon 
and u'tificeT^ in computing' work- DiiiiEniJoni: nte urfw^tly Iwkeii in f'erti 
inchn, and parte, omitting aTI lb™ wliidl flre thou one ^rtrr of on inch 
U 3 of no auId down thi- two ihrdcnfliotit to be mnltipEiEd 

together ooe Eindcr tbd oLbiTi lu aodi nmnuer, tbttt foal ihell itond oadat fret, 
mebw under indiem md piuti Udder uafla; than muiUply eaeh l^nrn in the 
mLlltipilciWtd, banning with the lowcit, uj the fert In Iho muttipViar, end set the 
raiull nf t^Jirb dircclly UtiJar ita ni^pecltvo tenn, nhiamng In citty ono fsr 
ceExy 12 fidm tlw poite lo the inchi'^ ind frum ibc inchpi to the feet. Tn liko 
timsijlcr mnltiplj all Lba multipUcilTld ^ Ibn Injchea ncnl iwite of ihtf luuUipbcr, 
snd Ml the renill of each in oua pWe, rnnOVied lo th a right hand of ihokr In 
ihffl multiplkaJld, mid the mm of ihaie iwcesatvE producta will be the imflw€r+ 
MuStipEy feet ^ iflchea ^ portj by lU fret 3 Incbm 9 porta. 

n_ in- [itfc 

6 4 3 
JO 3 9 


63 S It 
17 9 9 
4 9 2 3 


Auawer . . 69 6 3 


It ahouhl be ulnrwedf that the feet iu tba Baia:lFi!r ore npiMe (c^, but ihfl 
uumbera lUnding in tbe place uf iuchee ime uol ■qurtfe mchefc, 04 mseht M 
he Ii]pp 4 .i«d, but twelfth piiu of Mpime feet, efleh jum being er|i*al to twelve 
iqiure mebaa, la !ito niauiiEr the number wauding iu the piece of parti, or 
in 6ie third piece of figtO]^ are bo ntuty pAlte of ihe prrcEdiag dedoanimuou ; 
these, thmfarr, eHi iqum inchcf. 

DYIND. TTia art of llnging or imhUing vorinoi BabetancM with diftbront 
coloura el nleeiunr-r The princi ptd opplicftdon of Ihii ert II To ftibrusi of wool, 
Hlfc, and cottuu ^ but il ia ftlio applied to the Eahnamg of kolbcr, meiblr, 
iTor^', end variouf other mbstsiicai. Wa iheU limit OUT datcTintion to tbe proceai 
of iyiiJig ihe firel-mEatjoned onlMtancn^ Ihe Biiupla coJorni employed ill 
dying B« maetjy either of nuiuial or ragetabk origin; but although th^ 
nnft^r «f po^ible dyEff which mkbt be ohtutnad fmm these aounrea ii elmoel 
illdnitF, the number ciUjiioirHl m tbe r^lor meoufectiirka of Europe b itnrlJl^ 
ihE iatialle divmlty ot tiut whieh ii oblaincd being ibe TMUk of lba wmhi- 
natioQ of iwo or mOT? mple cultiurnif eulnlUllcas with one enother, or with 
nrfaLin chamicol tea^antt. Of the gteit variety of known dyes, eomo (IhoOgh 
compar&tiToiy fewj may be applied to aiLinud ur Te|etahle stufli wilbuut may 
utbarprepnration ibaft tlial of elctnUng tiie rtnfl; end then komewing thepi in 
A dreoeh^m or mfeiaion of llw dya^ which ihea become* to pannenEnily com^ 
binrd with the fibre as to rtiSjift ihE effect of wubing and the bJeacyog power 
of the cun and air. But lba greoler number of dye* here ench feeble uOlliifcy 
for fibre that no pernmnani comhinadon con bo eftected bctwcep them in ihcur 
aimple sHtej to effect lba cumbLnAtum, cecuuiBe k hfd te Tirioua mbfOuctc 
havLg 1 ilmng oJfillity both foe iba fibre and the colouring wid the 

rlolh %^ng pfavlwly oteepod in a wlutlMl of Bomi oT Lbcte luNtancce, Uld 
oftetwt^ liumenad in tbe dya, on baliiuata uuIdd of the cluib and the coJour- 
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ing miUtlOT i* eilntcd. The unbttanees which lerre to G« tltB coioiirine 
inm^ m Ihe cIe^ are t«tncd nmitlftnlt j jmd ill (he nunjigeiDEiit muJ Kleclian 
iif tbmn u Ihe ehiEf art oT the tljtr, a» Uieir ate do! limited ta the fUiiiO 
of the Cokllr, hot they, m mont caara, piwhlGB Mmve altenaan tu ihe nelur^ 
IKIE,—a cjreU(Bitiiiii-ij mhuk (be dyer onOa hiuitelf of in tiumennw «*«, iQ 
Tftry wil b]|iraTe the cakwr obtained from limple dfe itufli; thus sliimiiioui 
mni^t Chimpi the dull red of nunyrr to m Uit-lit wraiDti ; Olid Ihc MilutiiHu 
of Utt niri onlj, ^ cochineot in wool, but eliitnec it fiom crimma to llTieht 
■c^et; but if the obJe of ittm be suhititntod for the iIt) <u n moriint^e 
colour heeoiikn eheneed to n blttclt. in dying, then, it is aeeeaien- not only 
to ptueiire B mosnlsnt for the colouring mnltEr and-tbe elolh, and b eolmirine 
matter iBh^ poeiee the dnsired cnloUr in peifectioa, but to proeuts b mordBnt 
Md e^onilKmBt^r, which, when oaiabincd, iImII produce the colour wwght. 
U It lien CTident a gtmi yjiricty of coloun nwy he produced frcni a aSgle 
dye Jtulj; pramded the mnidanti can be eofliciently TariciL Mordonti ire 
eeiictuUy cnmpeBcd of enithe sr motaUk oaldca, tannin, and «L Of earthy 
c^dantl> die mut bnpnrtant and generoUy used u almnine, either in the itite 
or cnmtnro abiiri, in whidi U i» combined with solphuric arid, or in that of 
BCV(^ of olunilna, whieh nuswen much better Lhan alum, m Uie cloth W ninrs 
eaifly satuiiitxd with llunune, and takOE, in coBMqnooce, a tkhfr and mwc 
pennauent cdoUr. Abncat bH rhe melaJlia ondei We an affinity fur rioih, 
but only two of Elwm aa eileniiyely used at mnidtnUh riz. the Oiidea of tin 
ud of irOT. The (Wide of dn wm j3nt introduced in drine hr l^unei b 
G erman cheiuMt, who brought the lecret to Londtib in la-id. * El u tmeTrily 
empluy^ m the of nitrc-bniruite, muriale. or acetate of dn. Jtun a 

generally employed m the it^ of the Bidphale nr the BCetale ; the fimt heioc 
chiefly Wd fpf irool, and the lallcf for cotton. Tannin W a yerr stnmS 
^ity c Oth, and fiir lee^ colouTing matterr. It w principally obtain^ 
^m nut or rmsac^ which ccntnhi it in great quantiiiee, Tmmn is also 
C^n employed Billing with oUiEr tnordnnls to produce b conpotnul murdant. 

alwi used far ^e ai^ pinpose in dying outtim and llnciJ^ IVb new pro- 
!v!u 'J;* dy*^ commence by obeerviBg tint immiBr- 

diOlTrnt colnuri and diodes of eolcun communfeatBd, they all 
^°T modified aeeordiltg Ic^e criour 

inmndrd to ^ produc^ rhe*e primary or limpie dyet aro u folinw hlue 
ycUuw, red, idaefc, ind fhwn, nr brown c^uur. •—mue, 

I only twn robtlaBCM used fw dying blue nrownod end indW 

dL T r'3 wtan, and linm.aD of whkhS 

^ with It Wiih^t ihn osaistance id' any mordauL But rndjEu 
roJphnns acid; It J1 iWeforo necessary ellbet to employ tC 
Eulpbale of mdtgli. or In ronder it „luli|e b water, W depriyinn it Sf^ 
t^gen. lliB fim procem U fiL^ntly employed for dying woof or St t hut f7f 
hOEiijw eotton, the l^r la ^icialiy TErortcd to. When the eulphlte ii rm- 
«» part of mdign II Id be dlMulved in fiiur tMuts of cnnHIitmLed sul- 
and on* patl of dry tarbiiinatc of potiubradded in the sututioii. 

h", an ht^ m a iduta’on of fire parte of alum and tliree of 
tartar, ^r which li must be rramred In a bath ccntsiuine a greater or smiW 
projiurtmn af the ^phnte of indigo, nceordinn tn ihu ebade^ldS^ riiTh^ 

Blum and larlar bjs nut mtended to act as moidantlv bnt to facilitate tlie Awn-I 

P^on of the lulp^ ^ indigo. The rihali Jided tu lbs sulphat 

die imne pi™^ But ^ i^t cnmmira method of emplt^J ini^^ 

h'ysfiXTti; “ 

rolpburota; J il mixed in®ia,Sr^ ” 7*"™* 

which remIUy ,«d«gO fetmtntBhcn ; the temrnU mart 'ZSSS/^y'3 


DTI^G. 


i&B 

ATE wua?! Wid hran. IXlTfn^ ihk finmctatiofl, the ll dimved oi 

iti Dxyg:«tiF Biad » Lbm diwlri^ hy hieuu c«f or idkoEi siddi;!^) ihe 

aqlutiiif]. Thfl fint irf ihciW ttiElk^d* i* imn[]y ibUuiriMi m dying ctiHcifl or 
UnBd f tllE sMwtid, ill dvii3f wml imd silk. 

Of yri^miT ^Tbii Eoltiiir it mmt caromimly^ ottmuEd from weld» fuatict nr 

(^ueidin^n bujk. THb cLoth ivqciira Iib prrdtiTfd dyfrl^ hy cam^ 

bining It with fome mnrd&al i tJl4t llVHit ^nimoDV nnp^J^ fnr Uiu 
a' HJuinma- 

Qf }^,i — ibB mptKTuJi Employed fnr lltit ete lijo or kemin, euclil- 

ne^ orchO, mtlMei, cErthKnUEt and firm^l woodj and the nnUnarj mardiuiti 
mv diimmiip aad ibe nTidsA of lid; vdrimti p 1 ui 4 bs eh prodiu»d hv intrtmSi- 
tyre of the dyings matErinU ftbo^E RAmed, m by frnt dyiug tbs Uuf w^ith one 
or mmr of llwmp and fubaE^nrndy paEflin^ it tbrongb a yell^Hf boili, 

(jf B£aeL^The iubfiLansn employed KQ glFe a liliirk ^om one ml oiide of 
mm Aod tlMlin- Thosa two ^ytidtE-noes karo a itrong fifltinty to O-itoh OtlifiTji 
ond^ when comMoL^ a deep bktk Cfidourp noi liable to be dB4:omp«ed 

by ligbL Loi^rood H usually empluyetl « an auxfluiiyp betrame it romma- 
oicAtes liistif, adds cotilidmhEy ta Ike fulneai df ike liliurk- L'lothp beffere 
It a bliek nllour^ n unmlly dyed blur, mhkll renderi the colour mack 

fbUei than it would otkEiwiw be s for Inferior clotk, a brown eoloiir la somo- 
timei grren by m^ani of wdjlUt ptel^ 

Of ^rw4p or jFraou Vaiioua plentiful and cbeap mbitjiaor* arc 

ernidored to glTO O brown or fawn tolouped ground^ aa kircb, euhuleJi^ aider 
barkp but mure oepecialEy dreocliEm of walntil pBeb^ of walout bark or nioL 
The ikadift ptuduced by tbo batk Eit rind of iko wabmi bre are pjricTjLfcrly 
title, ibe fukiiin lolidp aud it rendEn the Wootp whrb dyed in It, ftexibEe anii 
iofr^ FroDi tbfi ftboso mluiin ^adofipdy tPnilwd are dfriFed th* cnit^n 
gradatiooa of tmi unpaHed to the rariooff fabiiea of tHk., Wiiwlp coltimp and 
Cneu, Of these comptnmd ootoun wa sliaJI itotkn; a few of the priucipol. 

fy Gr«H.-Thia » a mixture of blue and^EloWj^ the ekjida TBjying ocecird- 
iTig- fa the prTTalenEE of either iugrediaaL llie elodl b grncrBlJy dyed 
blue, mid then iniiuerBed m a yellow kotk; btit when n^pbato of lELcflgo ia 
emnlciyedp Hii liiUHl m mii tko iBgredwnta to^thar, and dye the doth ot once, 
f'wkf, aml/iibr.—Theae arc Si mixtur€fl of blue and Tedp and 

depend upvtl tke difreredt abode produced by the pfofMiTtIcm of dud eoloiir to 
the otiier* Woolt eottoUp Aud IkiBn, are tirsl dyed blue ; ike two last ire tlaeo 
galled and lafliad b a de^a^tun of Jo^wood, or of preen nilpkale of iron; 
tfacT an then dyed scaHet in tlaO B^md manner : by meani^ bowereTp of 
coekEupal, tnixeo wilb aolpbatr ol indi^p iba procesE mny bo perlbtmed at 
once. Silk la drat dyed orinuon with cocbmcal, and then dlpp^ m tbr mdigo eat. 

ty Or«j^.“Tbie ia a mlxturo flf yeHow and n»d. A tEmafkable diffijr^ 
ence exiala m ibe affinity of eariEPdi anbatancet for catflornig matter, aniinul 
substances gaartllly taking llrt dye mock mure mMt than IbM* of ve^i^bla 
compositjon—^kni wool rtnd sHk are more cAally dyed ikan cation and linen ; 
the f^ter aiticlep Indeed baa sO tligbt an affinity Air tb o dye that it u Exbemoly 
difficult to imiwrt lo it m bright and permanent colour. The prum«e« and 
manmnlatiom U dying Ke few and tlmpki and Tuqmre pmichially a good eye 
to judge accLiTmtely of the ^adatlona of the tintip and caft amf bltendor] in pre- 
pariiig the raoredkilta, nud In ffiatntaiinng the lAtks at A proper tempHIAtUte. 

J. liS, of Ordsnllp near MjLtirbettef-^ liH rpcenlJT obtained a ptant for 
an apuamiujp abown iu the Eligmring on iIie foUowing page^ the i^ect nf 
wkicb h to cansB the goods to be expmud to tfac aetioui of thn liquor in 
the dvE vat in a more cqnal mATmcr ikan Is dotn! Ui tbr erdlniiy metb^ lb 
the die Tat 9 are placed six eilbJI rntkr^ 1 to 6^ Ofte at «eb Eorner^ and two 
neor the mlddl^p an the umn Uuc with 1 and 4- At obont half tke deptli cf 
the rat are placed two large tuUcm d and C* about nne foot BaUUdcT 5 one eud 
pt' each of the atet of these fulTera cmnM tknmgb a ituffitt^Wx, and on Ike 
axH of b ia placed a ci^wkeelr which fi Muawted with toe aali by a phi 
pe«m-> tbmtigh it that £an bf withdrawn at pkasenw : on the A%h of f ti a 
siiniEaf wheel gearing into k and ronjr be EbTOwn fHlt nf gear when requited by 
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the IfiTET d. On the tap of the rat f* the roIEfr C| whftH axu cimm in beftringA 
filed is flfttb lEde pf Uie TaUt ■ uid upon ihk miler aiHrthBr toRet / rEttUu which 
can quIj IQ o Vert^icail dlrHtiong iti u[U b«in|f ahi conflitrd tiy 

^idcA Al end of the vat i* d rdlec ^ irupported m Ivo uptight tarVn^ 
53] li kaTUDE a Knall wheel on jia odi; aUrtHJier wlfcwl i era u ahart uli k |daecd 
bekwrcti the lurt mentioned wheel and the wheel Md the Axie of C, snd gem 
into each- The rnller A may b* lifted out of the furta hy Tever L To the 
poTler e u rajEeUed a pirn cJuth of tho width of the ^^iKida to he dyvd ; tilie 
doth pA&lef over die roUm d and L, under ^ And 3, And orer 4 : e armOer 



niece nf doth ia wound TOUDd the ruUer the end of irhidU U hrul^^ht up end 
huu^ over the roller 5^ Thr etodi or Weh tn he dy ed \m miaehtfd hj A loug 
•kewii’r Do the doLh of c, hou^'ug over ibo roHiT 4 f the wheel h being now 
unpinriedp and iet hr tootion by a bund wikrdp or otiicr meana. the Web ia 
Wound upcHA pawing under the i‘pRerp m befato dcscrihcd, until the uiUtf end 
nmvee At the roller 4^ whrti ii is aitanhed In the clpth of by o akew^Tp ond 
the whecL turned until the doth nn B k tDiwomuL The wheel on € » next 
llwwn out of gCATp end that on the OlU of 6 la pumed to ha nxk, when the 
wiled being aet m iiiotroup the doth ii imwound from c and Wunnd 

upon § 7 and it Li thurt Wound alEematdy upen each of the ruUen i|^ and tf, until 
It k deenicd aufRetmiiy dyetL It murt then ks wound upon llhcrolLerB, and 
the doth, bring detubed from tluf wcb c* it pused between the rollor* e and 
/ and made faai to the rdler A. Tli* wh«l miAk then unpinned, and be W 
*et in motloTU tmru A by of the wbed «t c, And the amoli wheel * J the 

pleee a tfana Wxjtlnd upon the raUer A, luid deprived of a great purtinn tff tunb' 
fun- hy tb& preaaure uf ibe ruUem tf. When aiw edd oppem djirvo the ndler 
&y tha livwer altatfbing It tn thfr doth of A ia wlthdfnwil, end the ttdler k k 
Mkd oral nf tlie furka by the Inter ^ and replaced by a limJUr (rue 

DYNA^tlCS trm* of tbe ualure end kw* of motwtu in ihk teOaC Et k 
1^ in apporilinn to fT^TtCt A aingk rnr«. alwnyi produdng motion, muat 
be 4i«iiidrred nudar the h«id of Dyuawuct^ kit 1W4 or more (br^ acL-oidingly 
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M IIh:^ ™nlt iTt prwiudn£ motlm or nol, eSM ih Stjitjc* or 

T>™ itwD tmns m frr^Enlly imd lo ElHign4U? th& two 

dldstcmi of mrdiMUii^tmjoi, mdudbj^ 41II CBBfm whrtit eouiltHkim k mu- 

^^ni, md DjiiBiniM, tlliaAo in whi^h motion fr^ulila. Thrienu dvnMmirt U, 
hOTwer, pot efmftnkhd In th^ mtitiws of wjUd bodaa. WLfij gp^e^ 

to d€acnbe l|twi of miPtkm in Duidi, it ii termed lijdroiiyikAiiija, nn^ 

dyiiAmiOf Wnen med to COfiiprchend the pbenamEnB of eieotriciiy ' 

I9«e Foicri, Mo^ttoii, &C. ^ 

-^^■^'■A-MOMETER, An uutiumetlt onplayed to TuegyBiiTf- tho rorppiimtlre 


Mtrrt\^h« of iiitfti ftnd cattle, imd tn AnsFTtnfn the forte required fan dfmwin^ 
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CATTiagcfl upon landp inJ TC»e 1 i lipMl canali. The&e cfTecta aib Dsuiinj eati- 
muted by inc C«tlipr?«i9n ar diatertHinn of e aftnnf vprm^, m by a iteelyKni 
upon the princFpte of a bent lirrcr hidoiiiza ; bat W E&th thfive ci?niilTyettoni Pm 
JnsLniment ii lu^eet to pr™t fJhnillun, OWillfJ Iw SneiJUnUtie* in the resutanH^ 
■till in pie Ihrce, which render tlm indicBliaiu ^err nnci-ttdlir Tbb 

oJyectlan ia apriiif ^□Kmometpra bjiB been obTfeteil by Mr. M-TL PAjmeTi itM 
rdlcrri :—a ptilDbp mfiti» m a. cylinder ftlled wiui oi}p so oa. Id zdlow tbe 

oil to efCflpe iJowly pjut m itdet aa it osovea up and dowDp h ccraturrted with 
the spring by meeiii af s fine Kteel wire pusiD^ thmiigb BtuMtte bosei at each 
end of Hw cylinder; the frictiunp ihfiroforer k fo>:Ktroin^ly slight as not to be 
WiKTth tflhtcie into uccouut in arvy esperUnentH, whilfft it preventa ihat vibrmtofy 
molian of Uie index^ from and ullnwa tljiC mtstarLC-c to be wi^itlUnea 

wllb Ihe ^ateet nfeterBOy* The preceding cngfaTuig k n rep«»enCslLoa of tha 

inatrntnentr u o Tepreaeriti the hock of the dial phito of juIf lordmiLry epring 
weighing mBchEne^ the front of wHii^b h tlmwil M|tjura±e in (hnt without 

ihc fTudilAtcd Ksle, being unneceflEarr); frd an two apiral epftnp ^dmed 
in c^indHcd oeaev (idmilar fo the WfMrinown dofoeitic arbcle etdied pocket 
ttrclytmil^) tbe upper enda nf which kte fixed lu a ilidlltg frutic C and wt 
their Inwei enda 4 }ty WtC hooked to b ctom biir/+ which bar u miide feat to m 
piece of nifUl o at the back oi a a; da the cylinder of oUp which la Ermly 
naed at the back of a 0 p- to thii cylinder it fued foqr pieoea nf mcul r e r r^ 
baTmg BdguliLf groorCfT In which Uie frame c r slides when the fipringi are acted 
Upon. The piston In the oyUnder m ibDim by dnt^ the rod to which (^adne 
■teel wire) pmaes throngh jtaffin" hoiCt at cub end of the cyUndcTp and each 
end of the rod k then made fjut to die frttine c Now the bur which ik'd- 
coeds from I be dncular box o and acts npan the springs ia cnnnHtod at the 
iiwirri liug I with the npper and of the frame c c, aj one lolid pJeoe ■ theriduro 
when ihe rtog t ia made fast tn a cafriogt!, and power applied io the rape at 
ibc hoj o is drawn oui of a, while the frame e a net* ■tmultancuuafy npoD lha 
■tealyard springe 0 e, which move alnng with thorn iIlc pitU^Et in tbs filed 
^linder d; the od tbcrcin bcina mecmpreflnhle^ ia conrpcll^ la piai from uno 
•ido of tilt piAtan lo the other, turongh Uie extremely narraw inlemtice between 
the penpherj and tbe cylinder 

In the dy^mometier indented by "Mr. MiblOp of Kdlnbuigh^ an inm plunger 
ii by tbe fvTXt tXfttrd in tracHuti Catued to descend in an open rmel emt^ 
tainmg mciTiary., by which meani tha lattcT Hsci la a boLght indicated by a 
gbua tube opon It (op, end conneohrd to iho tncroinial ¥c^l ai bottom by a 
neck, tbe borw of which k eontnetEd to dimfnkh the Tlhraliuba of iJie mefouial 
colnnm; half the height in mcHtM of the marcuiy in the tnhe mnlliplicd by the 
nca of ihe hoK of the phmgBr in mchcfl wtQ be iha amoimt of Qm force of 
(rftodofl IQ jMxuidi* 

E* 


EARTHS. A name commimJv aai^ed to a claat ^ salid ■uhrtxnces epni^ 
pwingp in variuLtS fUtis of cdmblnatkm, llic emit of the globe; ihi? general 
qiiAllEitrA of which are, that they mt inounhujtiyii, not conrcrtihle mto meLak 
by the nrdinaiy method* of rcductionp atid tbeir ipecific gntTlty not eioofding 
fire bmes that of wniEr. The number of Utiac suMtaxien ia ten ^ vix. haiytex 
■tTontitefp lime, ma^cflU, altmdnnp or day* iilka^ gludnt^ Hircunlbp ytcria* 
and thorina- But dlhongh these mbitjnceo ve gcncr^y tinned e«rthip the 
expernnenta of Sir H- Davy have shnwTl that a portion of vie., b^tca, 

ilrcmEltrl, and Ihne^ aa Well aa ilia alkallra, potsah and mda, are, in reilEy 
cotnhinaliona of metallic haae* with n^gen and lead^ and detcnnine, % 
most probable anjlJof^«i^ ihal tha whole of diem belong to ihc metallic cla^ ^ 
ELxRTH ENWARE. ArtJciei made of iHikedi or ritn&rd earth* Seo 
PoTTaxT. 

Ear TRUMPET- A contriTimot for the benefit of dc^tf perMBAi aa 
nannlly ecmFtracied^ il reaemblea in ahlpo a naxine spraking tmeppetp'huB 
amallctp aeldcKm exceeding a&x oc eight inchot in length. The party uiing (ha 


EBONY. 


trnmpet ijiAerti tllfr SttiA.ll e-nil hu eat^ ahA tli-d apeokFr AppliPA 1iu maqiLh 

ta ths wiflA Etid. Dr. MnmKin, of AbcrdEAq^ tiowevn:, Eiitiiciult UtAt tliu co»- 

simiiiciit 11 mrodemi^ utiJ that (ikE ond vpliich U Apdjpd to tike enr ^«3uld 
bo krgo EHflugb tQ inrludA tlio ‘qhntD ebTh of behig^ inserted within 

iL TIib Bortor itatESi that having labonred Mitdf r r deAftim for n nntnber 
of yfaiw, he Apbhrd ItL quartET for the most imprave-tl OAT tntnhpot; 

hoc from none of thom could lie 4 ?tiva th^ rrmt irii^tal benr£±. He at length 
ordered nno to be tnade of the imeat block tLo^ construertAd Rl aboi'A recoin^ 
mendr^l, itifl fbtind it to etuwer beyotid hii ma»t »fiftifno bopoL ajio w4 
ent Cb a ToprrflcntBiiou of a flexihlo eat truinpE^ biTontad by Mr. T. HAncOck.^ 
ef FhUulm. It b nuLdo of XodlAii ttddicr, covEiAd triilh a nct-wETTk of gold er 



wlTer Wirt, And, fifom ib flexibnil^t w rendArad more EmTEnknt for porhibElity 
oud Ibr re^y ■pplicatiQo in any lituAtien that tuiy be rE^ired. Mr. ttARMck 
luu nicoesaf^y appiiEd tiiboi of ihti dESodptlfTn (u rpt^ahnig pipes, to eoEumu^ 
Qiaile Terballj with the Tariont part* of an OAtenarra TOaitufactarj. 

EASEL- A ^tuc uied by juuntm fur lEippartkig ibeiV pictnrea wbde ta 
prngTCBi, And adnuttlng ef hei:^ odjoited Ui any cnoTentenE uiglc by meani 
of R movable pr^ at the hatk^ 

EAU-DE-LVCE. a TolaiflE piopmEionj which b thii» made j—12 ^Eni 
of whitn agap are diuolved in 4 . ounces of ipuTi ef whic; tbii lolutfoil bdn^ 
BtraioEd, a drorhTTi of raotihed oil of amber b added^ md the wbulE dhETedl 
Aflerwardi, omiE strong volocne qtuit of MiJ immoiifa li to be toiled with tba 
Rolulidn. 

EAD-DE-COLOGNE. A cdebrt.tEd od urifEiom liqueur: the following ia 
the true nKtdE of preparing it. Take of ibe «»enc« of baigAmutt Lemon pwl, 
lATEndcr^ and onmiga of Each L ounea; eafictLea of tumanion^ hafT in 

ounce ^ rpirft of roeemanv and pf the ephritUOUi watiir of mEhiiet CAcIi Id 
eunreai itrong oJcohoh T| piota. Mil the whola togelhcr, and let the mixture 
■land for iha ap^ of & fortnight; aHar wlikh intmuce it mto a gla« retort^ 
the body emT whieh Id in bofling watar, contained in a veBoel placed 

over a fatTm^ while the beak b fatrodUf^ into O large ^bai reaervoir WeB 
hiCcA kreping (he water Eo Ehe bonhe^ pocDt., the mkitura in tbareiori 
wdrdbtni over Into iho rEvenroir. which ibonUl be covered with wtt cLuUul 
In tbii maimer wBl be olstlUlfd pure aau-de-CeklcOTE^ 

EAVES. The edgr OT margin of ihe rord" of a haiue, which pii^ta beyood 
the wolU to tfaruw on‘ ihe waler tharefrEmi. 

EBONY- An nreadingly hard and hmj wood^ attBc^ktiMe tif a Bne poUsli. 
There are many kiadi of ebony; the mo«t uiual are the hUck^ red, end green-, 
all of ihETD the prndkin of the bhind of Madagiidau'. The Mflck ebo^ ia pre- 
ferird to that or any other cobur, hot it ja not lo much in ronuest as fortueriy^ 
ifncE the diiCOveij of eo many Waja of other hard Wooda a bhick Coluqr. 

Tbifl may be dune hy boLtmg Hmocrfii. clean wood in od tOI il beccjinca par- 
feciJy hkei; or hy wishing pear wood with aqiiafor^a, and drying ii in a 




EFFECT 


^hfldjr in thB [jp«i nxr; iflor wl*i^h COBililnti wri^g ink mhoM be 

rcpcaicdy itafflMii on^t it, and tbe W40l1 ilrti?d in il stmiUr manuer tiH it dfquirt 
n tilitcfc ctJaiar. h WAy tben tw pxifiAhinl with wiii and ft WDcillefl Jalhi 

wab^ will ^Tr il a fine Initre^ Aq blsck ii qIb^ priStIuced by fint 

AjiplyiDg a MiluLiuq nf «i|Fpcr imd ;iE|U£ifoirt]fli, and liibffJ^arda bnuhing' tlie- if e»nd 
with Ji lie-nrodiDu of li^^oocL 

EfCT-NTillCj fn Citotneiryt den,Dt» two cipcle* or sphOTMv an& of irbWh u 
contaia^ irilbEn iLe hut tbe Ofnrrrc of tbe tVi* do not coincjda. In 

mrrhiliiJGH^ ibe TlnmH b ^«li ta a contrivatiep freqnEiidy n4j fbt a 

cnuit, fur obtain] ci|t ft raCTjnnasitiiiv niotion (jorn ft cJrnjiar. It i?oiLiutfl of A 
rirml^ dii« placed ecmttnuljj Upon a jbni^ and rei'olvl^g witbin a bonp 
fornii^ aI one end of the e<iT? necttn^ rod. Thr Tiilrtla of moat KtrAtti rtupisoa 
whkb vork mtb a rty'H hrcl are movetl by an eccentric 

EDGE TOOLS b a aeneral biuii# appltfril In tbff coaneT kindi ftf cutting 

iniCnimytits, aneb rj ehlsda^ aiea^ odRei;, guilgeap augera, 

EFFECT (Uftinri.), £n Mecllntkici; the nte&Jiirv of die reoi pown- of any 

inAeliinaT after dedyetin^ tiwit pnrtkin wbteb ii Jost or ej^pendad in overcsniiiiig 
the inertia and ftictioti of ibe moving parts, ond in fijiixing tlkeiii tike iWitiLErd 
velixity, mA etiry otlaer aoum: of losa, ITie ujefid irtijch a 

IrnTTw can pendnee, wa.«i titicmited bj hiAim and Walt U 33,000 Hia. raW dUe 
foot bJgli pet mEudte; and upoti tlic uitzDductlun cif die aieant engine lo pet- 
tbe labdur wMth maa before peiformiNl by borttfc, lliecr power Waa vi- 
prewd by diot Ijf the numb-f of horses which they weie i qilof!»:: afid fnini 
the ^mve^Bner: uf thii mode ^ it hiu ibicu been ^ibttaUj adopted 

to the pwer of alL kindi of nmehinevy. It h at all tmi« dcsbahb to 

know EAir teal L'^*c£ive powet of any muchlna J wh4?ii WAttr b lo be nu^edr fhe 
elTiact b readily computed, but in most other iprccDa of work it ia diffiiTult to 
ptlmal* Ibe reibtanc#^ and iun^imzuih whether the engine he- reatiy equal lo 
ite tionnnal pnxFt^r; iii this ca»j N|r. Tnedgold oWnrei^ the moet courcnleat 
^ L nWHWUring the efl?cl it by ftietbn. If the rim of a brake 

wheel q£ tikowri diameter upon an engine tHafi be pepiiwd with a flfw pra- 
dn^ng a known dp^c of rfurrltm^ which b ^xoaity equal to the effect aT the 
ciigme at iti working speed, then it b clear that if the Aieijuu thb prr«ure 
j.rod 144 ^ Iw ascertahicdL the nnwer of th* euglQE wiD be eunal In ihe rricrion 
inultiplicd hy the relocity of the mbbtug eurfare. To apply this^ let A B hti a 
idjer wi^h a Irictioii itraft tl4att may be liglitaucd npon ||ie cjrmdrir.it snHkr^ 
^ the shall iir Wheel U. ud bt It he W the smi at B (the lever 

bring atopped b> lbc ifnp at D), tdl die friction he equut tn the puwW the 
engine wlico all otlicr Work » lltrown afT; then while die endne i« still in 
motion, ndd JUch a weight at E es rcLtina die lelcr m u borkmital posilkm 




rk ntarly eIlvi^ji and a halt linrin-' power. 













ELECTRICITY- 
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EFFERVESCENCE. The coEumou'ea prcwluc^d in fluiili W sontB put of 
the tfl^iEig iiiddcnlj thc^ clajlic Had Em:Q|hl£l^ rdpi£uy In TlumcttrUJ 
bab^lw. 

EFFLORESCENCE- Thg Efll^t irluch tftkeii phifC' Thui bodin fipcm" 

limecjiEsSj canrvrtc^ U£lo m Ary ptmdi;^. It £b HlmOAt alwB,)rf occiSlOUf^ 
hy ihe hi9 of the water ctf m JtnIliaatiOTi in Mline bodies. 

EGGSh The mTelnpe which cootiLilie the fcrtiiE of Ymlinii UiimBtir snd 
whicb^ being Yolded hy thi! piyrent, H fubfeqnentfy iniaufed by letcmbatiim- 
TTlfi may alfO be edited by nkcmi of prolonged ortibrLd hEret^ und in Egypt 
cho jut of balxhmg cbickens tricUlii uf dVttVB^ hae Inttg been pfuctuciL bui 
il j« tbetd only known lo the mhubEtimti of ■ tniflo Yiniige, njimed Renne, 
and to tlioic that liTe at a imikll dietanco Tfvn\ it. Towardi the bcgihining of 
autumn ihEy KaEtcr thcmielvet all OYcr the country^ where each penoD among 
tbem tl reai^ to Emdertote the mana^emEnt of an nnin^ eaub of wbicb is of n. 
dJIferEJir Exsii bnt in geneni they arc capnble df ctriitalflin^ from forty tq fgu-T^ 
ibotufind egga. The number af Eheee orena plac^ up and dum the 
ooqntlY II abont And th^' ninallj beep them wnrkiag; ferr about aiUnOtltliid; 
asi^ tharefirriB, each brood takes tip in on mriui, ad under U hefl,, only tweilt J-tme 
dayi. It b wy m erery one of tbem to lialeh eight illffermt bnucsda of dLiebeps- 
Every RermcAn ft under the ebligatinn of delirFring to the penon who cntnijU 
him with on oreiip only two-tbirda of u many chickeUB ju ihere hare bcoM eggil 
|Ki4t iiUiiiir his euro j and he ia a. gainer hy thii hfUgaih, M more ituin twe^thimf 
of the eggs ujualty pt^xluce ehi^enii^ lu order to make a calcuJatiaR of the 
number of dbiekenf jearLy la batebni bi Eeypir It haa hr^ SuppamI that otily 
two-thirdj of the eggT< are ]iA4fhnlr imd that each hnwd eonaub of at 3eafll: 

chiekezia; and theu it wemid appou Unil tiu oYeni of ^gT|rt gfer 
yearly tP at leagt 02^rMClpOOO of tlieie animahL Al it il of I^ot noportance 
m a EDologicBlr ond^ to a eermm extend eren £q nn Knnam^al poltil of rlcWp 
to be Me lo ifnntpori rg|» Ikeih froin one connliy to Anolhcri it has been 
proposofL aj the hast meAod of ejecting t hU, m carniafa them With gnm 
uabicif add tiun Imbed tlirm in poiindrd ^LaiEDO]^ whIohbL'Lng anoU-tondiiEtor 
of he&L a ttulform UrmporaLmre wUl be breamed. 

ELAFNE, The Mly prtM'iple of eolid fatir remouilng onoHd portmo 
being named ■beArlner—n^unet to lhe« ?nluLrinei*i hy the diienvereT^ 

Mr. Chirmenl, If tailow he N^ieeted between the fohli of pormn paper^ the 
olDine soalu into itf. whilit the ateorme mroiuna. The paper being then Sacked 
In Water and prcEwd^ yiclda up its edhr hnpTegiuilinll. Ehiine tuu Tcty tntich 
tlie Appomatliee and propErtki of VogoLaikte eil^ and Is liq^uid At t1io Itmpenimre of 
CtKod nut which lu Euginod ufudly Si conertte^ or at oioit Eemi-Sued, 
hns pfkteyenn bwn rwelted into the above-oamedconstituenti by mrrhanical 
pTmanr*;, and the solid port manulutured intn cotldlrtp whUit the U^nid furma 
il vnlnablr ntl for kmpi FaT^ 

ELASTICITY. A pn^rty of bvdlra Ed rrinmo dirtr Ihmi upon the remDniJ 
of any force by whfeh they may hav!? Wn deftpoted from iL In this rcsprel aJl 
hcHfi'B^ vhicb come VLthm dut knowledge are ron3|inehE'nded undor one of ihi^ 
tlireo diiductiDOf. If two bKliLs, l^hril preaicil logetbaTi anJFcr on nElermicin 
in their fofiUp and if aftcrwin!^ on rernoi'ing that preaHim^ they remver their 
original figum, they are enHed flariic^ if, when prened, thrtr fortns ue not in 
the \eant ritered, they are caJScdAirrd; ntitl if, wbrn pimeied at above. lbi-*y alter 
ihMr furmip and retain ibe ume oflor the pora^llfc U duconliDited, they are 
rolled rrfi; and both time Ijut kinJf of boain ize termed non-ebutica It is 
deabtfuLhoWETer^ whether any bodin are either hard, emd^ ur ebuliir, 

—the ahr not bring prrirctly elAstie, and water (wbleb was fur a lung time held to 
be perfectly bicoinpmHihle and rion-elastic,} being in ibe opinion nf many 
|kerSQI1B abown tti be compreisiblet by the axperfenentH of Cantno and of PerkiniL 

FLECTRICJTT- The name aisignEd lo a certain tnysteriout natnTol 
priikcrplr or eh'iuent,, with tha UaLutc of wkicb wn am lotally unocquAin ted^ 
oi it can imly be inferred from its rSfccts^ in whik«h mpect it mmtkblei 
the pinciplea df Lfhti heal, and mognetlstdK For m brief outjLne of ihr sdrnoe 
rf EUctiicjtVp ica Cnoiiirmr. 
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ELEMENTS. The njtmir tuHinnedf by iLs lEnEiEQla |q thoie iimpW iLibsiaiicei 

of vhiehr cmiibmatifln+ dE CDdieB ww iLt|FpoBed Iw be fortneiL Thns 
prim^lef were FU|i^icd tio be four Ea nuniber^ ? 1 E, watfir, txrtK mid 
air; buE tlie reaEar^et of niiSd4iLm chemEBtij luiTe eomphtely P ie r lu r n ed lliLi 
cTflui^caiiicm, ftbv^whi^ Elmt each of thete iupposcd elenientt [i is redjty 
campoied of two or aiore Fubaiaficei^ and exten^n^ tUe tLiunhcT of f pynplp snb- 
stinwft to sraHy fifty j U ihc esmE time It !■ to ^ ob^rved thiit thcaB huI> 
^(ascc* BTff not pronotmced le be ftbiHdufeljr wuidcj Imt ariE nieit^lr lo tb revpoci 
to the prcBcbl ilAte of the ert nf midyxin^ bo^eL Fift n Lfit of the ump!? 
or UndscanimooiiiL Bobatan^^ sen CnsuitTlT. 

EL^ ATIO!N, m the aii of detigii, ob intbwrapldc ottgcctiEm of the wtieal 
flfiore of inj bcdldnag or plM of nmehinfity, UbcrB hcin^ no mni^iia^ 

« in a po!BpeelIve nrprEHnmiatip but thE Bye beici^ atEppoied ta oecunt the 
wbflltj fptwe of ibE pkturr, or eveiy part of tbo nhject bem'^ deEmed ve'rprr^ 
dieolar |o the aytr. ^ ^ 

ELIQUATION. An opcratiob which one suhatimcfi ta eEnijaE^d from 
Jin^cr thet M leu fbilhae. It can%tiiU in the epplicatJon of o iJegTep of hm 
■noirient I4 filee the iormer^ hnl not the leiterK 

ELIXIR. A campontid tine Eure extracted frirai moJiyluffredieiiUr wheieafL 
m iiaple linctim ii mcttacEed frnin onlj one ingTedieuL 

ELLtPSES^ En Geometry, o cutte line mtumiii? into itaelf^ and prodnecd 
fn™ lie iKtioQ of O eunE by a plane cuitreg bddh lix Iide^ Wt oWidtiJi ta the 
oxa of the cune. ^ 


EMBOLt-Su Aoy thinj^ insErtEd and octiD^ in Biinther^ as the xuckier uf a 
pumpr the pUlnn nf a itEam eng^c, Sea 

EMBOSSING. Tile farming of omenvenU Jb rElltif EilioU laiT UihitaniTea 
whelhef by e^ptore, rwlmn, ■tamping, nr jmy other meanji. One nleamiff 
■p™ of emhoi^ la thot by which the Icalber to™ nf hodb are now » 
ncbiy mruunented^ this ia ejected ^ lueans of a mctfll pTate on which tbi 
pat^Hi b engTBTtd, and wbidt, being heated, mxei the impreadun tn the 
l^er by ihtf Bcfann of a powerful fly-pre«. fhe foJlowibu method nf cm. 
Ij^nn wo^ inYenlEd Ey Mr. Strakrr, b extrecled from the 

^rfrif / U may bE iwcd cither by ftielf, ar !o aid of cardue, and 
T Iwt, thai, if ■ dcpreBajoii Ik made by a hhmt ibBirument nn the 
etj^ce of wood, BMh deptESBed piiri wiH again rin- to iti wd-mal lerel hr 
iubi^lebt Immemdn in waler. The wood tn be OMiamEnted Jia^^e tint be^ 
winked wt to 111 proper ihji^ la Id a i^e to wodYe tlje drainne of the 
Iha ^ bliiiit aurtl tool, or bnmUher, or di*, w to be 

to an ^Qie parte of the paEtem intended to be in ndJef. 
and at Ibe time la lo be driven very cujboiiajy withoat btrekbig tha 
of the froi^ tin iliE ^thot lie dep™kjn ii to the MbaMueaf^ 
^nenct of the The gronnd la then to ho reduced by or 

f ^ m 1*“^ IWifYEaiidy d^fiBicd wiH liae tiTtheir 

^ emWd palteTo, wlikh may be tabbid 

0 j*cL>th, tiaS, or timilin. hy figure, wied 
Uiemm with EL needlet ltj±b tbtnad of gold, ailvET, anh. or cDllnn TV.*. 
of ituO. b Itcri^ed in a kind oriDinn; thatV (riiuBn hy 

bcXQl; of in DokHir, and the fine contjojt jj ^ 

JL Tlw bolt ii 

E> found in Jr^CTW muMe., mi*7d ui.h^Xr TT' 

™i. lupKt. \t> 8 fl 0 lun,lna ,3 iL 


K?«AM£L, 
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specific gnvitp k 4,0* Rmeif ii ilao obtMined ttsm K»tic at tbe iron minu In 
tbi;* country. Tlie etlmnic liiirftii?si of Uyf imbstgn-Cfi bM enuaed lE to- tfl 
cmplayEd in ™iijrUa HtU- Lnpuinrira employ It m cuttiti^ and pnlivliiti^ ot 
pmiocii itones ; optidana, in glM* pnrpiur^tiwy iQ pmAtiing* [t ii very 

^xtenaivdy uied liy the DiAnuftcturtni' of iracL and itj^ nmnra ; Ii o CDinmnn 
hoEUEhuld malcdAl for briclil^ing^ tmn } And k Applicable Ai u grinding;] 
Iboeuring, and pciUibiiif poWueTt ia a great minky of opemliDna. For aO thE-^e 
pnrpoiGa It U OTEt pulvcriacd In loi^ im-n tnOTtiin^ Vld the pd^mj irlucdi h 
Vety Ahnip] k TTiuiird to free it from foTELgn matters j it h then drwd^ 

am] altfr^ardi uiled jnin nr more dlHeient degroei oP dtlEtii^H, for tlie 
Varioiis nurpcMCffi bc&re mcntinCLFd- 

EMPiHliUMA. A term impTymg a pctidiarndour derived from the neer- 
hcatine of molter* UTii]er the ptocett of diilinatiMi+ nr when regEtabie or 
anlntaTmatter becdiHEa btumrd in othi-r proecfisn In doM vemk. It Ji ankl 
OiAt this peculjar odniir k prodneed fToin nniabitanCE that dn^ not contflin oili 
hence, if DO empjtcuma k pmelFad m burning any Hibitaneo In a dirw? tcsbeI,, 
we may be utured that it contaJju no oiL 

ENAMEL. a ahiiiinf vitrlfi&d Eubttince, einpJoyHl oa an indcstmntibie 
coating: t® pictme^ arud viffkina artklci nf tOltE and utili^. TbE hosii of all 
klndo of ciaiuneL ii n perrEciJy tzaUftporent and fniiblfl gta^ which ii intdef^ueutly 
rendered either lemi-toiimpajetit or npacpie by th e ■ndtuuc.tiire of DielaJlIo nxldeai 
VVliitE enametH are compwd by melbnf OE Ju of tin with tbn ghas, and adding 
a email npiantiLy of manganeac to Itii^reaM the tntQianoy of the colauxr Ito 
addition of thn oxide lead or antimony producei A yeOnw enamel- Eedi 
are Anmcd hy an admixture nf the oxidea eu gold mid iron. Groans, violEt^ 
and hlnm, are proenred fittittl- the oxidH-nf nupm^ri cohalti -and iron, end iheaet 
wbfljl inlcafmixcd in iJiSmnt peopOllioTii, afford a Tmicty of ^timncdlata 
Eoloan^ The proponian in wbicb thesa ingtcdidtits art uiedp u wfll aji the 
drEiao and Ton tin none e Clf the heat nccisttllFy to iheir peFfecUon, canslitoti! the 
secrecj of th* artr The hat cnamet waa liirnicrty ImiHricd from 
during the ratrictinas on eommeree irapo^ fay the klE war^ the impoitaiioEi 
had alinDEt whetUy ceaicdF The high price of the article. tliErefnre+ indnced 
BdtinK artidatii to attempt manofaclirre, and they succeeded in prududun a 
bard enamel, mperior tn the hat Vcnedan in wbitcuai^ and niucb more vibiahlo 
to the dlilr-pliite mehefi. lu LSIT Mr. Wynn communicated to the Society 
nf Aril a 9 .eiies of ccccipU for the pru^ratkn of enamel etdourt, and me 
which D pTEmium wos awarded hy the Sode^. The fluxet we t^ae am* 
ployed by Mr. Wynn," ^ 
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AfNr the fluxe# Iwte been mdud they Ehcndd bo poUHdon a wetted (k^ELone^ 
or inCn .Un;* pqn of rkan water* then dried, ana finely powdered in a nlacttit- 
wart: fflurtar few um- ^ i j . - 

To make enunel: Is^n red lead 8 pflprtx» aXMc to nitfm<my U and 
while oxidE of tin L liw the ingrcdienta weD in a bucuit-wnrE mortar, and 
having put them cm a piece of Dutch die in the muiltc^ miile it gradluiUy red 
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And tuffer It ta cwiL Tilt nf this mixture 1 jixrt, of flux, Nq. 4. ll ajid 

nwri^i lullcTiiDt aniMci cf cyleur huilv In abniunt^ 

^ AAtannj *, Aiui flint powdir 3, After enlcmiqg fliL-ae witliMlt mtlritifc Aue 

I ^rt tif iLe rompotlad ailh 2t of flux. ® 

kII wdtuamel: tulc xalpbile uf inn,, ddhed dxrk, J part, flux, 

<uietni«r 1 part; of the two latter niutrtl, addTwirt.. 
AtJ whiSlS^ll^ ^ Uf irtUi 1 ,«wt, flux, Xu, i, 3. 

^AmI fTT^ nieg™r.r 2lpart», red lead 81. flint pnudrr 4. 
E&AAIELLINU The Wt uf eetmng plaica of nvcLal wuli enumrl it of 
peel uuuiiitj ; it vriu {inietued by the % pliant, aud by tliem probaldy 

II m G>wke and l{umaii& Stver^ AnrieUt tfiediiicna wf eurioiu 

U«kq»aiuUp F'^e III eaBWnce m Hr,tain at a tcry enHv perhaL It WM fic' 

tnT *” uwtiuiental buipatee, but liutr tbe invention of 

clo^ end walcli^, nx uicfulneit W been brtiportimtiblj iricreaid!. Per 
^ mhrtiniife ibele^nJd be tubrtitiiti>d 

"^"^1 *^51*??' “* ™4 beauty. The erl of aiil-tiliite 

“.'‘•’“‘'f ’"jf h™eh«, numeir, l.atil enmnrllin^. and mfl or 
*1 *^^[“t’31inf. In the firtt branek the Venetian etuuneit ate eliieflv em- 

pJuyed; » the Inst t},e Englitb or gtam r„an„,[,. Tt, 

Jointly tbif cuiit erteemed. Th* metali to be enttmrUed on ere uiuailr etild 

-*hri will ti^eel 

^ 37a employed, bemfl wenly flatted in rone 

^ "IT fe Uie necokla- to the atm 

*" En « clear fire in order to tnale^bem .X 

b^d£l'*‘A ^ requ^ romii whkh are giten to thein by meant of 

^ to ™ “•"W* Ihiefrfburtbi of an 

, WO tOcliBt ud a halt, the yrtidationi being rety aqiaiL The cunncr ia 
Dcrt plaeed^on the die kart adnuted for the pm^. 7«d foe eye. o7^^tm 
halo, u nude Witlt a mufo rounfolieoded puneX aitiE imoathrd 5fo a (trained 
f pkerd on for die, and pretted grmluany wn Xit 

foehoU^^fo 7^ j'?' f ^ *ftarwA^. pieBa^lS^bter kfo 

sS^fr 

talTT^’ 7 • TT * projretmg bevund ibe die, whfch ^ee 

SS5r>7<%^-«'*ssE; 

™~ - "■SSd'^.s 

actltm of foe file. Ij footiid be SJtT? £71? f “«“«« ‘he 

flat placet, the feet ebonld be a^L 

tiiey ihoald be bled at mi .ngle at OiSrlv 

cnTTft faruficd bi thjs hsUnw im^t of tha __ j fHJJidiiig- in|h liig 

on Iba ^ hX'^ta iJf 

Of foe co^r. In order to make fo7f.er3K*l!t ??i 

foe tedderine, the end nf eaeb fbot, before BtHtin •» ‘•‘placet, and Gicilitate 

d^ by meani of a pair of corn tonga orti £»T Tr? la dfmied 'v 

of hot^ and water, ihrutigh which it^hetu trifo r**” “ 

itt being «pmed ij ,|,e ^r* 
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lltr« ihclirCJr being ui mdi or moro £n diameter. Thil ipllee U filled 
with cottnn, wbsdl b«tl^ Jlghied, a iSn^ng flnme £l fmiJliecd. The ri^frtnr ia cait- 
ful^ jiKicmJ ypon apiece nf id id chitcoiiX long enough lO be beld in the hand i 
UHl the ^june being then propelied hy the b]ow-pi^ ojiainit tht bolder or lilvBred 
wire, oa the CAM maj be, the frrl are ErmJ? untud tCi the copper The whola 
is then thmwn inta the pLckfing-^k in onJer to Edte it froin tfic ecnle or osjil- 
abie ewrering acquired l^m tJic lieaL TIh! coppers bcit^ tliui prepared, ihd 
neit pri^csA ia that of cnjimdlLnjrt pcDpijtiy sO called, opcraticmi of hard 

chaineULog* and gba* eiiaTiicliil]|[, are^ to a cemin extent, ihf wame. When 
tJiev arc dii&reni, we aEmll deicirilw the dit!t-a!ncc aa wo procaetL ^the obamrl 
aj it cnniei from ihc miLkon, ia gen^'ral]/ in atnnU rakoj frora fnuT lu fire 
or iU baches in diamc^e^+ tt aJ first broken with a. haTamnr, and then grmjrul 
la a. mortar, and naoiatened with water; after wJikh, the oeippcn been 

firit deansed hy the picItfiTr and cEieMly hruihed out with. watcTr me spread^ 
face downwarda, oeer a wft doth, or smootii napkin, and a [Jiin layi-r of bard 
Eiumel, called [li its pnwjnd alat4i! the ta OTcr the nnJifr sides 

with die enij. rif n qUllI, properly cut, or widl a itnall booe pfMWfl. The coppcfs 
nrnr then aligbdy prifs^d ci^ti hy anolhcr soft doth or napkin, whicls, b? Imbibing 
some portion of the water, Ttudeft ihc enamel SEiffidcntly dryjo lie imoothly 
and erenly Spread with ihe ruunded sdc a atecl spaftiltu ^e next opeta- 
tjon is to spr^ a k)'Cr of glaa enamel over the Upper sides tiJ iKe coppers, 
cflUed the Jtni coaiM^ In doing tblsj the sarface U fimt bmsbrd ahglltly Wr 
with B. imi^ oamcbbalr hmsh, or a hare's foot, to remove atij dirt or extra* 
TiecHis particles of eiumel, U ihn mixtnnE of my lionl enamd witb the gfan 
wonlii naialllU V ■poll the w^k. Tho gbus h thea spceait U|kfii the cnppcis in 
a layer, tho thickness of which is commonly th«? wme as the hei^r[Lt of Oie ed™e 
and eye, *Vhn Waidr is sfterwsrJa K%hliy altsocbed with a dean nnpkm, 
rnww^ily foidadp and the cnmnel spreatf by a thin flat sf^tula, till oil nuorea- 
nea ia mnored, and the surface lies regularly from vdgE to centre. The ntmt 
depariment uf rin^^ as it ia technioiny celled, which comuts m melting ft llll 
it beromei one tmifbmi maES on the siirface nf the copper. In doing thi^ the 
flrai CMts M placed tijpon rinra, which are ^nnrally made of a mixture of 
pf^maker'a cLav and Staujhndge day, rullej; Up bto the form of nlindcTa, 
imd turned in U lathe hy mfons of a cylindrical piM nf wood flirted irmieh 
Ihe contra of the mOM when wrL They are neit put fnJo a shAlbw tin vewA 
“ll™ * cevET, whJcb is either made snujirc or round, acrording to the fancT 
of the artibceTp mi. ij commonly aboul tfiTCa qUnrtcrs of an mefa in depth. A\\ 
the moisture h thcTl slowly CFapanimd fnnn the enamel, by jdaeing the OOi-cr 
upon a Gcn^ store,, or in some other CHinvenltml situatioli near a fire, whrre 
the Evaporatloil con be properly rt^uJated. The firing » executed bencaih a 
muffle, placed JD a small furnace, knitcd WtEh coke and charcoal. The flir^ 
note being drawn up m a SUlllciCEll heal means of 4 repilEj'. the firti coats 
are taken tirparately frem the tin corCFil and placed tipon t£|o ploUchea of day* 
or iron chalked irrer, and gndtLally inboduced heneeth the muffle, where, in a 
very short tlmcj the rnamel melts or i™, and becoming properly consoH- 
dated, the first ooal is complete. A aKund layer of ground momEl u then 
pntly spread with e qiuU, and picpared for firing hy the napkin ind spatula DM 
before;^ afler which the second coab are placed upon the tings, and the moia* 
tniT being ctaporatod in the dn COi Pr, they are rcwJy for a lecund fire. Tills 
requires on equalEy cauElnoa manogement as the former Httr, The plalaa must 
Col be mr^irrd, nor mnit the heat bc suflered to mrlt the enamel tno mpidly 
but 4 kind of rotato^ motion^ called Coddiing, mnst be gir«i to the work, by 
holding ike loaded pfuich 1 with ihe longs^ and gentiv drawing the edge 
of It tOWor^ the mouth of the emifile, aod thcJi retaming it"tn its former pkee 
dll the fusion he cmnpleEe. The work ii now in a fit slate for pollihing/tcch^ 
nicaUy cilled lum^ op: This u performed hy mhbinn the sorfoce of the pLale 
sn 0 pit stone with fina land and wafer, until all eIjo gbiaed appeanmoe is 
completely obliterated, and one iinlforca and equaJly rough flurfaceix ptodueedi, 
The mtendon of this pan of the pincesa k to reinove Sie mLj^tled oppearmne® 
on the furfoee, mid give n more tqnal conveafly to the plate. 

o 
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Hit fmgomg ii kd onllmfr of ths prae«99 for glAAi vnamd: pklo. The GnUf 
of the VEuetiikii hard f-oiunel k mxieh tliB amnie; but ih^ bfflt Applied to mS 
it mllvt dok mO Hud li)B pl&ls miut be t^ei± from the tiro £Ui sooei mm 

the eru^Dtel. k found to rdtna niie tuletAhl^ OOmpact bodr^, ai im^ louguf enn- 
dd^DE vcfiM WiFB A Undeut^ to spud tb? intemlL-J pi3iii|ie uf the pUte^ 
vlhLch lA AEwnye Ndfiidered ft in«l mcjitiftl qimlily Ul thou? of hard eoamEl. 
The hetht for &ELklhid^ may be raLber more thm tlini Eood in tiiQ fini (hu^ OA m 
that ioffUkucs tlie mtBntioa ttjib ojitj m the puttintw of ottumeJ ittio one 

iobd miiAEi I but ihs prindpul Dlijecfc m finiildn^ bein^ to riliu tlia dm to the 
■qrih^e ii mucb u po^tde,, a gfeiter hut nmy be uHd with ulrimtagr, but 
thc^latE luujt be tiikoEi from the furuftce the imuint that tko «urfru:e appeart 
bli^t xind glcMy^ Whefo good Veusdiin Eoamfl cannot he obtAJoedt and 
raixturei of mjiacu tindd ujo reforled to^ it freoutmcly hippenj that tbe djua 
enonial plEitei Cfttok whpd tJniy are brought lo^ tVo Jr^dd lire. Whed tJus h 
thi ew, u Boan AA the crack U ulKtred the |diiie miut ba withdrawn from the 
Cw; ftnd If it cx^dj Ofdy frnm the centre ti«b to tlie ed^, It wUh nmat 
coaei, bear meadid^l but if U llAA happcticd ha two at three |kLirei| it vid 
be UKhm to tnttke the btbemp^ as it will rarely Bacce«L If the dial piate Was 
b[> cnUtitiilr in ihe frre titer it is crooked ft sufFU?Un.l time, the Goamal wnqlil 
cloifi and the plate bccDine ftoued again i hut a^ the copper on It* iLLifrice ia 
iu a fitate of MidBtioi 4 the oslde of copper unitiug wjtu ihe cnnnjel Wfjtild 
rhlD to the apper ftnifikce of ibe platep pT-MHcidg by its union a faint and ftOnaO' 
tiinei A dork green Itetei which would ETidenily reu dor the plate tuclcsa. The 
aperatnr^ thnrefnre, hlT 4 at ohicTte the time when fhe cmck ha* opened to its 
g^atpft width, and before it unite or claec at the bottom the plAte must bo 
mThdnwn from the furnace and aTlowtd to tooL The npaning muit then be 
hlled wleh Inc cnimcl, kid ndKdenrly high to aEIow for'iti running down in 
the hre ^ hut In ftd^Uit the quadlily so u In prEveni the appEftranec at a aeom 
ACruea the pkle wdl lequtro liillch judgment; and, indeed, howetCf Well the 
eperatkm may aueneed^ || wilt *tilt ruftnain vkfbk. 

The methti ofpftintmg in enamel ii perfoitueti on platea of gdd, cflT-ET, and 
COppcT-p caameUen with tijo wbJtE enamel j whertUd they point with cmioun 
which are meit^rd in ibc fire, by which they arqnin ft brtf hUtOIH and luatro llli 
thftt of gLw. Tbti painting ii the ment prkoU of nil for iLa pecuUnr brightdCaa 
■nd TiVacity^^ which la Twiy perrnaiLcdt, thn force cJ iti Hdcvuia dot baing e^ced 
or aoUlEd with time a* Ih olker paintingi and continuing alwAY* m Orah aa 
when it cftiiie out of the workmanV hondi. 

ENAMELLED C ARDS is a name mven to the cardi ms which a coating id 

UnitiLtiEFD of raal enftmcl k froduced^ AYb bclirra Ehere arc Tarioui pracesae* 
At preieiit cmptnjfd for fabdeatihg ibBae elegant and fajliLonable arttdeij hut 
thfi folhiwin^ acmnmt of Chrkt'^a prncfu, which we derire from ibt ipeci- 
frcfttion of hii patenti enrolled in Auguat i32C, may bo regarded a* genoinc and 
practiciL Uac pound of poxchmeut cuttings, a b ufurtcr of a pmind of iAtn-glaaBr 
and a qoarCi-r fti a pound of gUlU arabi^ are Co Irtf boOed in an open ircJO. pot 
or other TEUBel, m Ivenly-foar (lEiarti of pure watBr, until tba anhilian u reduced 
In tWEire quATta, when it la ta be tnkcti off the fire Aliii atrained dear. The 
iduiion o[ thia amnitciLCe h then to he divided into three equal parta of fmir 
qujilti efl^h j tn the frrBt of tbt» pentiana it to be added bLi pi^ndi of pute 
whtk load* (pcETioinly ground Gne in wotar,) which U called cnlilurE No. I; to 
the Kcond OOTtkDU, *[gbt wund* of pure white lead* fnnnmg mJXlun! No, j 
and tn third ij to ^ Aided iix ponnrb of pn« wlilta lc*d, making miitura 
AO. 3. TJie ihcetl of jwper are tb4?d to be itntcbed out npod flat boorda and 
bmihed OTET widi a ihtn coal of No. 1 mixture, with A Drrtnmoo MiutEr's lirriiab" 
the paper Is than to be bung up to dl^ for twenty-fonr hou». After khia, Ih^ 
paper IS in a limikr manner to i^ivo o cuai of No. 2 mreture, And to be hune 
up again to dry for twenly-tr^tf bourn ; the h then to be tn-aled in tbi 

hkt manner ^ a mature, and tbEo iried again for tWEnti^font bonn. 
h la n^t m bo printrd With ^0 tn^rwred plat4-, and the preiodwaltl uttd fur 
Ukft purpm k tn bo of smiMth cut inm inateod of wood. The nrintinir beiiiB 
mnplcied, lha paper k to tc hung up a ftjJiitii lium far twioitj-lbqjr htrini to 
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dry S siW ikU U tiiitlcrg«i tli& fin*! irpariliaw of rmiTtni^ Hi JaigH vluch 
ctrtiMitJ In die work wiOi iU Gwri? downwardi an a. li^liJj-pnlifibed i^eel 

n|el£, otiH ihm p MB^-n g botli vith great prcuun betwriffl t pabf mt eyiindrtcil 
mLmp Uld tiaii l±ie beautifiilly jHaTliliedl miface of the ibeef is truatfeTTied ia 
the oompDiiliiin Im diB paper, wbiek cloael^ renamtilistf Ih ipprerancvi tibo 
vhite EEialTiek It «p howoTer, to Ue regirettfid that emuneUcd furface if 
Hot very duraUe, m it comrt readily uRzr WrtUB^ il with IEie fingsr. To 
prevEDi thi% a loIiLtjon of wside refliUalU inhitanre liwld be eddbd m the 
Lbft operjUioiL , , * . . 

ENCAUSTIC PAINTING- A method af paintiii^;^ much m hi* uueng 
diB BHdmli* in vrllScb wai was amplnyed tu give a ^Ima to the ndEmn, and 
p^rmiLiiEnco to the work- Pfum the mei^ mvflml given to m by of 

Ub mBtllddr it eddrnt he iraa Hut m the secret hiniMlf j all the infcirinjiriaii 
be afibidi mmoimli tn thia —that the eelouie madci iibo of were filed by Hre^ 
and. thai wax waa employed tn give them a glWt and preaerre them from 
hein^ htjuTwd by tha Thia snizicut tut, uiter havinp been long: loal, Wu 
Kftored ty Cottnl Cflylua* a member of the Arademy of Ibttdplloill al Pai^ ; 
and tha method of pmnting m wiui wai BiinDuQecd Id the Acoderoy of Painting 
and Belief*J^ttrea in the year Ud3p tlutAl^ll M. Bacheleir, the authur nf L 
trcfiliae f/ZiUon'e #1 dfo Saerei d* ia p^iahuv m CSrr, who hud actually 
punted a picture in wax in 174^, «ld he was the lirat wbn flilDmiinkalecI In 
the pafeUc the mplliod of performing the ^ration of nmataon^. whhJi is the 
principal cLaractcH^tC of the enEatiatillf paintiiigr The Ehpth nr wood desired 
for the bui* of the pictoro ii waied nvnTp by only nibbicig it limply with a 
pirn of beea' TraS, the wood or doill *tretcheA on n Inuna beinn fapdd hoti- 
totally oreFp or perpendmukrly before, a Err, dt KUch a dtituica that the was 
thiebl prwdEuUy tnelt, whUat it ia rubbed on, dilfniD llnrlf, ponctralr tbe body^ 
fill the intent™ of the teatpre of the doth, wkkh, whini mJd, U fit m 
paint upnii. But He water eoImsTa, or thoK that are^ mised up wilb cnmmnn 
water, will not adhere to the WUX, the whrle plrtidre h Arat to be mbbed oiirf 
wUb Spaniih chivlfcnr white, and aken On- roWra m applied In it; when the 
jMtunf ij dry it ia put new the fine* whereby the was melts and ahaorba alt 
the eolonra. SeVtlfal impravemDliti in the art of fmeausting painthig WCt* 
propos^ by Mr, J, Mimtt, in A trentiw by Kim mi this aul^rtiL Whea the 
punting ia In cloth he direct* it to he pr^purd by itrrtchinf it on a {mnie^ Q^d 
ruhhEDg one fide asvGTid. Lituef over with a piece of beef' wax^ or virgm was, 
till it if covei^ wjili a ooDt of eonfflderahle thfekne^ai- In hne Imm tbia ia 
the only apmliun nrceaflaiy previous In punting, but coii™ doth CoUtt be 
gentlv rubbed on ihe nnwnsEd lide with o piimko rtene, to take off kH those 
knots vhjefa wnqld prevent the frte and ajcelltate working of llic peiiEik Then 
the aulnMt il to bo painted on Lbc nnwas«l dda with mIouji prepared and 
tcmnrred with water J nikd when the piclule i« finiihed, il mtut bo brotighl tirar 
the nro, that the WK may melt anJ lii the Ailyutf. Thia method, howwrer, 
can Ottly ho applied to elolht piq>erp nr olhcT auhnancei thniugh wbJeh iho WAS 
OflU pjus^ but in wwab atone, mrtaU, W [Jiulef, tbo tnelhod peeriamly dffcribed 
mav be olMerTed. In the year 17B7, AIsm Greenland, an unabrur dTpundng, 
comnumicated to the Sodety af Arte tiie knnwlcd^ of ihti art which aha had 
■emiired during her rwidence ai Florence, add at ihc Mine time jsmde aprewni 
to diE Societr of A pktuTf oaemted by hctfrlf in thLi luonner, Jind for which 
the SflCte^ awarded her their bonurnry reward of a gfM pallet The blowing 
arr her iofftiuctlona. ^ Take ati ouuco cif whilE wax, aod the eaine weight of 
glim maaticK pomkiwi Put the WO* in a ffhtlcd earthen Tfmrf OTW a very 
llnw fitt, and when St ia otdlo diatnlved throw in the mM±mls a liille aim lime, 
ftiiring itie WOJI wntioiiAUy imti] the whole ttiuntUy of gum ia poHccily mrlicd 
imd mroepprtted^ then throw the pwne hun cold wnlcr, and when U u hud 
take it out of the water, wipe it dry* and but it in one nf Mr. WednoodT 
mortBrS oWreinP to poand it first in a linen doth, to obeoth mme driTpi of 
wnEer that will nmata in the posts, and prevent dm poanbility of rmiudng it to 
a bpwdrr whkli mint bc »n ^n At pase diiun|h A thick gauH. It ■hduld 
lie pnmadU ill n cold place, md but a hitle wliltr at n dtiKp u aller Iik^ bcoling 
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the frietLuli Will m a iegT« hiEIri iBb wm and the ^tb, aad uute'jid itt tlielf 

bccouun^ a cpvrJcjv tbiy wRI return to a yasta. M^kt itrang gum nmhic 
TiFatcT^ and vhEir J 4 II pddt, Latfl a iittle qf the |KiwdEr, Mine CcfiAit, md mii 
them Sigelber with the gum v&tcf. L^ht cnlftqfi re^nutv but a nnaU quaullw uT 
the wwderj but lltnlia of II rnu*t he put lU proportion lo the body and darknesd 
Ilf the Edlcnui; and to- black there muAt be ilm-Oat &a much of the ppwdet m> 
co1auT+ Having mi^ed the colour^ and na luproi ihuli cim be uaed heloire they 
get dry^ point TTlth InEr waUic^ Oi b praclifled in pintHig mth wnbcr colnur^ a. 
ground on the wood hett^ fint pointed of lome proper coloaf, in tho 

iQiUinfit u b deocriKd tuf the pidum; irnltiHt-lrco and «ah are the sort* 
of wood cotnmuuly nude uae in Italy fur tliia mirp>ie. Tile painting flhmdd 
h9 V€Tj highly finldiEd, ptherwiiej when Vartibhcd^ the tinta wdJ not appear 
tmited. ^ ben the pwating b i^uJia dry, vbh rntiier n luid broah, wiajn|t it 
one way, V&mbh it with white wni, whkh aboidd be put into on coAhen veiael 
Olid kept melted nvrr a very ilow hre till the pktlire U Tzunbbedr taking grojit 
dUre that the wax doee □ut bnd. Artcrwardfl bold the plotitre hefirite the fre, 
tiBar eniiLigb U Tlirlt the WJii, but not to paake it ruu ^ and when tbe vumlill ia 
endrrly eoM end hard, nib it gently with a linen clntJi. ShiHuJd the Tarnbb 
bhiteTt warm the pkturo again very alowly* nud tbo bubblea wid tuhiide. 
When the pkture b dirty, it need only be waibed with CoM Water/' Aliuovt 
all the colouni thot are uicd in oa pwndrtf tiUiy be em^oyed lb the en- 
eoiijElb method, And mony whkb EEnnac be admitted in oil painting, u red 
lead, red nr pfment; CTy*talii of vejrdigirB, end red predpitatc of memiry^ may 
be u-^ here. ThB crayoiia lued in enattutk prainim^ are tlie ■amo with 
tued m the commoti woy of era?on painting, excepting tbuM that ere in tlteir 
eompoaitiim too teufulmu^ Oiid tbe maibod of luing thnm b tlu auilc in bath 
Tbe encAUitic painting huj miuiy pecuhar adtanEagea; thougir the 
culcHiri hare not the ualurnl vambll ur iiuniog' they acqillre wiih on, thuy Imv* 
ali tbejjtren^h of pointing iu iillj ajjd oil tbe xEiriu Esi oi water dntfaiiBj without 
partaking of tite appoicbt dutrorter nr dt^fei-ta of either; ihey may be lonkad 
at in iiby liibt, and in any iituatkm^ without any febo ctaio ■ tlte cohiuo are 
limit and wul licar waabing ; and a pietbre after havibg been umikEd and then 
eijMwtd to tbe dewt becwmiw aa clean ai if it hod just been painlei Jii 
rc tim the new Crdmm unito with the ulil ooea. 

KNrHAl^ING, or CjTAvina. The art of cnnchiDg and bcButifrmg sold, 
■Uver, and other metal wnrkt by iomG dtEigii or fi^nreft ropresrnled ib croon ia 
low relievo. It U practiced only on hulluw ihin wnrki, oa Witch caaen, lie., 
Rlld ii performed by pupchSo^ ur driving uut Ulf nielal from the ttodfir tidp^ 
■s U lo rtaiid ffUl pmuunent from the pbuie or jurfai:« of the metal, to arder 
to effect tllUv a tl Umber of iteel blockft Of pUbcheona are protidad of dlffEreul 
RItIt and tbe heiog drawp npon the iUrface of the lllMalf tie workbukq 

appliei the injido upon the headi or topi trf tLc» block* dlrcrdy undlT the 
linfi or parti uf the itguroa; then with A ^se bjuntoer rtrikmg on tbe mctil 
aut^inod ly the block, the mehd jielde and lie Hock meket in ibdentuK m 
i»vity on the i nirdf ^ coittsponding to whkh ihero k a pcamincTioe od the mit- 
ude, which If to ftand fin- tliot part of the figriTe, and by micceaaiTt opplicatloni 
iff (he bjimmer to tha vanoui lum of the dciign, the wh>lle figure U brought ml 
with a prediion and effect which it soeimi aimoit ImpofltiblE u> produce hv micb 
limplo mean*. 

LNGIN ti, among ^roctlcAl meu, k a term uicd lynonymouaty with toaobjfte; 
but mma eminent wnicn on Mechanki ifect to liirtin gniah fi ^ dfisituatuiff 
tnora comfJlcated atmetnrea iban ot^lnaiy tniiobiqE*, nolwithatandiog which 
dtiCTimmatioii, ihetc aiine wrtten define a coatLoti, whkh eimeuta enenlklk 
uf only otie pt«e k part, u an eugine; and i jerquafd loOm, wbtfih eiienlijdlv 
cariabta of scTerol hundred parU^ aa a uioj; bine \ * 

ENGUA VING+ The an of producing igure* or des^ni epoa meula. 
IU>n^ .1^ ind VWttmu otbtr lubitiiia!,, fey of tin*?cm uW tilt 

nice, to thj* eitenjiiTe hOK ot the ttinu, the an u dnubtic* of very mat 
fe|.n,tctl meittiaa nui^ in S^piur, „f mmJ,, dirntb. imS Itbtt 

WdA, of lUt sratir I but Ihe wwd uiu^lly lig]^ the «l of produciiig 
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M dbQve fur live &f b?ing iiihsMiucnilj |id.tiEal npon piper, 

urbiclL cupWfl ffre also caJlisd cn^ravingi j und in tJlia hinK fff tiie tEim tie art 
duL-ii nut appear la Kjivb bptti knoivn or irractUed to Eirrope lOitil iLt mid^lk flf 
thi± RfiMnth in tiie nreaeFil day it La held m V^rf great eileem, and 

b YcTir rttfinMiTElj praEtbrd. It muy be dU'ttM into two firancliEa, mcem^ng 
id tJie tnbstoficei upon wbiidi the desi^ b en^^mred^ Tbirli li gaiicmtly either 
metal dt VtKHlg ^tliDLich glau end <AhEr Mihtt(U3«AI have been occaaiiinAny em- 
play^d- Oi" the mEtdo, CD^rper hsA, until wEtMn these few yriJA, Wn etniEMt 
eaeluarrely chitien ter eikgrarmg,. cm BcroLiat cif ita ductility^ Evennees of tex¬ 
ture^ and tbfi Mfbaesa anil delintcy uf the fUlSa which may be produord upon it j 
hut iolterlji etEcl plate* have been ?rry exten^Tely rm^dyed fi^ ihU i?urp<isei 
and ailhciUjjb the engraTingfl thna pmrducEd u^c perhiip laniewbat inmiiir M 
*cS\ue4a En those □bcoiaed frdm iK^pper, a xeiy h%h pitch of excellence baa 
been ntmiTi pd^ ntid in puint of durability the cerppEr^ate* will bear no eam- 
pariHD with iteel^lateH, Ei^airm^ on copper b performed in VOrVDUJ 
the prihclpal of which ore^ line EUgravllhgt OieEXOlin.tnj etjchitign and anuotmtL 
rine b e*miiidi?rifd m the hiphest depor^imt if Um artf and If 

olwan employed In the tibiotratkin of h^iorb^aJ ■ubjectx. In tlii-i style of 
eo^ravin*^ the Imea are oil cut npotl tbc CdOper by means of an biatnimeot 
tilled 0 gmxEr, the ivtkgEutcaii heiog remored by a trkncylar <lwl mainimclit 
called a setopcr. Td tfitOf the design upon the pliilB (which for eveiy Hyb of 
engraxloe ihould be of the bfist eupper WeU ploubhed and bluTUaliedJ;^ il b 
Uiual m neat the plate oufficiratly ti.> enett white waif wilh phbh it miut be 
COTTETed etplohly whli 4 thin fiinsi and then Fuifered to e™l; ibe drawing b 
copied lit gntliim with, n block lead pencil on papett wbMi b dien laid with ihc 
twnrillffll aide upon the WAX, aud the bock rubbed gently wUb □ burnuhert 
which will LfimsfeT the load Cn iha wax. The deatgo b UieH tntced with im 
cLcliilitg needle tliraugh tbe WOXoU the copper, when uU wipini it clcali 11 will 
AKhifail all the nuLtinea tettdv the engraven 

JU^xaxi/iA/o dhmix eu tinrly fruin the maTinef ohnva deiciibed* and 

b chiefly employed fur portrait And Lmltntiona of Indian ink drawings. Tha 
modn uf proceeding b ai follirWi t—the plata b prEpated by acratidimg it 
equally Sn erery duEcimtl with a tiHjl called a grotmiLLcig tooh so bJ to rcinov* 
entirely the polbh (turn the wffoix, which b tkui cimverted into a ch^ of 
inteructiono, wbkEh, if corer&d with ink and jmntedr wnuid ptesent a pErfeetly 
black iinpfKuWU upnu the paiwi. To troiillcr the design lo btacrmpen^ lE ii 
niual to ruh ibe rough aule of tho plaiE With 4 rag dipped Into the actopinga m 
block chalk, or to aqioke it with a burning wax ss in itiE proc^ of 

clcbilig: bock ot' the d»f^t b ibeo coTmd with a mittlire of ^wdered 

red cluilk and Sake white, and laid on the platr, and ibc ontiinE of tnE diuugtL 
being lightly tTAcad wilh a bllliit piiini, the red ppu-tJcJea at ihtf hook art ihtii 
transferred to the bbek groimtl of tbB ptilU: in the furm of n corrftflpnodJIW 
ouiUna the prooeai mnot thm he curried on with 4 acr»|fcrp by rc^^ug thE 
p]Mc in the pcr^rtly light puta of thE IntPildtMl print to a amootll aurfoccr 
which ibE grtdAiJotis KTE prtAerred by Bcropm^ ofl' mar* or lei* of rough 
muiid, but the bnruiahcf b necMoij lo poUib the Extreme cd^ m drapery. 
4 e.^ when ihn bxe UKich of thE bnath in pin ting represent* a briHiant of 
lighL The deepeii ahidel ate inroatimts btellM and cumded by aqtWOfm 
and sn blruded with the meiaotinto gneruud Hddad ifterwarda, tliOt ibETE la 
uothtuE tfiVniivE to the eye in iho cambimoion. ilony pinoft are rrqi^d l& 
ascertaLn whetbEr the acrxjraiE appraoche* the desired eflactr winch la don4 hy 
tfmv.limg the dcHcieul porta with white or black chalk on one of the pmu, and 
then Eudeavoormg to make tbe pUte fiimilur by fiir^r icTS|migp or by trliy- 
Lng the gnmnd wtA a imaH tool miidi> far tbia pazticnljir puiptM^e, whetE tw 
munb Cf the ronghucu boa hEcH clElweiL . . i r i. 

A third mcthixl uf engtAving corniota fn eottodfog ElJO Toriirtll llima by 
pican* of aoujdbrtia^ the KiiiRiumg porta uf the plate bemg dch^nddd from the 
ociiun nf the fi*^d by baing covered with fl thin stralnm of a campotHtnn wiuch 
TBsiift* ita eflect*. "^la mEthud I* tEnned Etcbing. and ia cmpkiv^^ both for 
preparing the eOElimr m othFT atylfA of engraving, and oIm for fiDiiig m and 
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cotapletiM 1 piriura; jwJ tho prim. » pnoJuecd n^etnlile pen anil ini draw- 
^ B lUMuipjwhpiJ for the Iiuniitabes iplrit luiS fiwdiHn of »hlch 
It JW Em ttage of thr pocM ii tba nreparatiDO rf tha ubte W 

^ **■“ ™Hp«'t“n Orprwinif, as It ES^Ufme/ 

^ra tnnstifli. and aiigiti ffu, nieltad over a Era in an iron not. A ««« 

1 A kl“ lu»tiin« for use, and unMlirr pi«;e o^lift Is 

4 B ^lli^J^tlt;^ rfeutwn trml b ih The cmpcMlateT 

M^wJ at one c^EF by a hiutd vice, u te be held wer 4 Eiian™:^^ the 
^ogntaLnmf lllemqnd nihb^ oreruntE arery fwtiimrered hv the meltEd 
wm^Biiua; “<l^{hra it «dUi the lille dibber iM applied b dll direoiiot^ 

ft ^ «’■< t“S«hod. When thi* U 

Wfflpfctra, jETeml lengthi of I'm taper twiHed tocEther its to be liolilnl nnd 
ft, pkio beW held In the left hTd by the ei^. b? ^bt hoUlwS 

tou^tino it“ ^ erotl^, Carriua/iTOtdjng 

^l^g rt the WiA, yet earaino the flimE to ipreid imoqlhlJ aye, the 

Wiek. ^ooilCaad ihining^ a ehort 

tllUB. ^e ncit I^et u to trtUiifEr tbo deiijii to llio eround, ^Tch may bo 

done Ettlwrby makbg a tnwdnE with a faliek kid pen^^wJtb eermi^™ 
ftin paper, ^ ipidyi^ rt earefuny to be platiTpan the plate thraiwh a 

lt°l tiibbed^ r^oheat3i^ 

t-ned to the nlate it the cwneTe, aod the undiiji then gone ejirfridir oeer with 
a Wunt iTi^Er. Th, «itlbe ihw prepared is tiiin gt^ a^ eS 

nrodlE, wblBb eitu ihrongli the gniuriili; hot piirtiirii]^earn must be laken 
be pant of tliE aee^ thoagh tiperj bo rnunded, u as to arnid ihE poiflinlity 
rfiti teinn* the itir^ of the etippcr, which would prcient the proJ^^lha 
JMIU^ and ^ tho plit# wlicn bitten. The diilerentVLidei and'^tirb^ tbrn 

Of tho CceaTXh iT 

^ed ^pi^nd.ng ennndy opon tuto and jndgioEnt of be ottisL When 
w ^ 11 eonp etei tW eds« of the bie emrotinded by » hbh 

plate. The belt ipintc of nitTo moil then be diluted wib water in the nJI!- 

ptnti. In a lllurt bote numctoui eiiioI air bubblEi euItECt arer ey™ lin. 

S -r^" Nbbi^ .L;ro.rd7v^S2 

jilj Otid tnltst be romoyed wibi fEiber men 

It U judged tliil the lighter llnlii ary tufEEiently cnmiled the aciii ia mmyl nfl‘ 
t^plite, whish b bta washed, Biffered to d^, and the light p^TSSS 

^ Imb hL.'T"BTl’ *Ij“* ’"fh * cofflpoiiikin of tumenS^ i-oiS^ 

and lamp btacb, diluted m u to be used ireily with a cameivlioir 

preyenti be aqaifbrtii from loEiEhinB tllEie porta again. After this be oeid Ei 

IS fir’"'*'“i “ pS. -.’A' 

Sipped oat, md bm the pfwtsa continues, nJliaiiately bittniria iiui ■tooniBty 
mul orery gtibmbli of dul ii ohtoioeb TTio mund^^b^L wniDyTC 
otdlhl^f 41™^V^ *1* cJiVfl oil, lieotiog it, and ban wiping U with 1 piwe if 

Indian mb drawing. 'Hus ^t U^r^ucrfb^^i ‘ ''1=4 

bin EDatiiu of varioui lubitttntH ^rl? eraiinfi A _wib a 

the leid w^D bey «Tet it, wbflst the Inlmtkec defend it frooi 

an wtroded. The first ilrp is lo t**® ff 

bghtly be onabE. ifte, whioh be pUte i. o^Eined wib -hiK 
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preTimiH ta laying t]w gmtt- TI 10 beat modn kykg the gram h U ftJloWi: 
cwnmnli rrmoj gmn rnofttf'hp Ot Burgundy pitfihr li llli^rad in highly ratified 
raintfl nf wlllp ul the best quality; encL cfT these sabitvicra prodocH a diffenint 
UEBerip^n dT gnioi of wh4ch than &Din ranri is the EMraept; hut they may be 
mked m auch pituporiinna as the artht ^tirfcTi^ whu, tu ipth^fy himself an this 
pam% ihfluEd try tlls gwun &f each prapartion cm nseleaa flllps of cupper. Having 
obtained a aolutian Ed his mi nil, It tnust reinaill Ulidlsliirbed until everv Lmpnro 
pArtida hjL^ snhffidadj wben it is punned imm the pEsiet whtdi Is he!j' irightly 
Eliinting4 1^5 mou fluid parta inn oft, q/ti-r which it Is liJd to dry, in the 
progresj of wliidi the raaii^ gi^tilaJlcis and adheres firmly to tb^ surfuee. The 
grain betng thua Lsiih tlu] Toiioua tfots obtauied hj hicitig in and Rhjpping 
outt aa ifl etebing- 

Anotber alyle of engra™g has been iktrodiieed within these few years, called 
ot rwlrnff, in whidi Uie linoi ora ruled with a dumond puiett 
on EH etcMng groniidt tneons of a mochme iorected for the purpose hj the 
cdehniied Lowrie. TT^ir marhinD Im capable of producing hnea slTiil4it or 
Wavivh Aud cither pardiei nr cunverglug to any given point, as also poral^as, 
hypeHwki, Bud moat other geometrical fun'es and cirelea varying &Xnji a paint 
In a fire-lbet radhw. Tbs linea ihtis ruled lire aAcrwiiiib bitten tni in the uamil 
truinliEr, as m ordhlSTy etching. Tiiia ai^'Ie U now UluVermaliy omnloyed for 
eJTchitKtlcnil and mechanLcal subjects^ oa also focr putting In the bniimgs find 
akiea in the Wtffki of Ilqd engrirrem 

Sleet os we have already said, is EltEnEively einplQ3iicd In iho 

iltualr^tlon of worts nf whkh very large ndidoDs are on ecconni of ttw 

dumbfli^ of the Iteel plates, which Ip va gml^ ihal arcUti^ proofs havo 
■ometiflurl hren taten airer ImpreGsions have li«n thrown o:^ whereia 

B cnpper^plftle will grhcrallv inquire Eoiiclling after 1500 or ^000 hnprcBEiainL 
IBuS hcfine ateel can he cut by thr gravef itTonuFrrs to bu lofttnedt by depriving 
It of a poTtbn of isa eaiboEij which is efilctcd by rnibednlitig tha ■teal Eo the 
depth kT half on inch on all aides in a bed of pure ifim fllings, cciTitlUllcd in a 
castfrau Imi witli a well dosed lid. In thii fox the itCcl u En be e^moaad 
hr fi:nir boura to a while heat, after wIueIi "it is to be fuifend to coed veiy 
ilQwlyp which il best efftrlcd by ahottuig off all ncccH of air to the furnacot 
^d covering the box widi a layer of fiiie djidijni to the depth of iix or aaven 
bichca. After the itwl pints hu been Dligrav<-d, (wlueL angriLTiug may be in 
Miy of tha itvlra [^dacd on cop^r,) li rwjuirai ip be hardimEd or reconvened 
into Btrd^ which !■ vflorted by tW foTlowuig prDoess: a suitable quantity of 
Jeathe; i* reduOL-d to ckmonl, by exposinfr Et to b red heat in an Iron retort for 
a. suiSdenE. length of time^ n caat iron fox, whfi*a cavity » afoul on inEb 
greater than the thickneta of tho atcel plate, |i tfon to ba ^led with this 
cbaitfool reduced to a fine powder, and hiring covered with a well-fitted lid* it 
La EC fo expoa^ EC A bcAt •cnicwliBE nhove a red hcAE, imti! elU the voLoiile or 
evaporahle po^ cTC driiwo off from Ehe rbarcooL llio lid is tbi^n Temoved^ 
and ifo pUra immersed m the eharcoolp oa nearly oa pimlbla In the nuddlr, so 
as tn BUJTtnmd itoia all oldra with a atratum of anifnim lliickTie^i. The lid 
being reploct^p the box mmf ramoln in the d^ree of heat before deferibad, 
from liree tn five honrSf aecenheg tc tha thickness nf the platt After 
Temujiing la the Are Um icquilrte time^ Efo pltUe ii taken fipprtt the hex and 
plun^d LmmcdiaEcly mto cold water, from which it must be witTidrawn liefnTe 
the hiMlng nciisc hfiB cfiQAed | but the precise pomt for this eannut fo explarqad 
in words, and can tmly be Icamed by actual obaervnrifin. The plate is then to 
be imm^lnlely bid over a finCi nn^ its temperature ii raiicd to eIlbe degres 
Lbsl amoka wQuhl ariae upon rubbing the nuTace with ullaw, when ii must ho 
Again nhingEd irdc wafer^ where il raumilis Until the hLaaing limnd bcecnios 
■nm^vbat Weaker than before. T!ie praeeis of heating imd eoaUeg Is then In¬ 
fo twice mpeatedj iftetf which, the mzfiice of tbfl Jibte b to be cleaned, jpcd 
the fccEtiiter finally reduced by beating it over a fTre* until It aaquirof such m 
ifaadc of eoluitr tu denotes that the itecl b nf tfo fit qq4di^ fer the rrqini^ 
purpose. For ifo ^cceu above described for softciimg and then lehanfoung 
iteeJ plates, we ure indebted to Mr^PevkiuB, it comtittithig on Iruportunt branch 
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^ wi art inTenloiJ by dial Eintleman, tuid (o wbicli te hoa girzn ihe ume cf 
^ETi^p^ By mcana of this tnify irniidartijl inTcndim, not only art eu* 
^rtd Et^j plufcea tilrtaiinMl, whesf dumbtlity £■ unlwtswii, (nacjs Mr. Prrkini 
Imi laken 5Cltl,[>(» mprc^ni fhun caa platr.) but • plate beiiiE 
etipaTHi, alliE^Ut«« may br prndiu^ fiam it. wIiicL jiliail he Eiii aimilLi irf 

' I aatDnijhiOE cflhct i» nbtaim?!! M a< 

T ■ A*^ ''r*! 1*'^® « ingnired urelefTEd m tbe usual iray ; tt i« tbeil luir- 
or raiy loft atael. ur ixDui twu to dirsa ikdiEi diauMftff. 1 . 

Xlf l .ft "*= « to™ on the cvlinJer iii 

^tsrt, alter diu itylLtidEr baa bean tianleneiC u U made to mil faaiilcwarda etid 

^7.^,'“^“ “ l»rfsc< Tac ihnih «f die oriEiual 

* 'i‘1'^ "WoEBf. ftut dot only 1. wribet bleatlly lUuK ebtoUud, 
KiiiiUit,n ° PT ^Pps-T-lifatE printing and ItlCer-preu mitV be 

l^Wtifiiny itomhme^ by meana of iba praaesa of tranafErritlg i^rtutfer^ing. 
Ibu invrDtuin U adi^rafaiy adapted to tiir pmcntion of fiireiiiK bank boIbb. L 
by tola Ui^iia ^ixal fir.t ^ mhu may U employed at ode W to produM 
pordani of a pkte^D detaobed park, wtiieb may ofterirarda be eambiiiri and 
at^gid m aay urder ta ^dnca « lEhgle platoj and beAirt the sdte aould ^ 
{nutated by forana it may’be sailed in and t Sow note iiaoed. eoniiatina of the 
^f'"/.nb dT^dpid i tJiejiriddple, also, offera varioni othef modes 

df defeii^ attemjits B1 inutauoti. tiw idrontlon bai aeeordiiiBly been vorr 
eatodBiTely pa^niied by ibe banka in America from Ita oiltMl! and at the 
hme tba notes gf moat of the promnrijil banke hi this country aio Dfo- 
duc^ by tbit pme™, aonw of them preaesEing the moat boautifnl ipeciiurtiB 
of the «t ^ enemtiiig eser Witiicsaed. The bauh of Eagiand, bdwertr, for 

llkh the jiTati hdl^a oiltr and filter CTing to na emnie of mott ihnu 3O,(30t>iL 

rfi ^^^7 “f Jt* *nd to remUt them ntoto 

^oultofumtatlsu.atiUeuntmuEa toiMUetheaama wretcheddesenptioti af outw 

Hr3 r " “ ^KEMfldly oosulrtfrited for many eenft naet 

Jt W ^igrarma u »jmicm which is the rtec»e of copner-Blnle enoraeinir 
Inoiaione made id Ibo metal neeive t£e in^ abd priol the 

tnwl it, P'*?®’*' Aettttdiogly, in engine jew a hJuek of 

wood, iba inb^eot orwhmb u to be reprvtumied by black lineX all tboac parti of 

away, jEhlb^ ai Ibe permaneat tmea of lha drawing are iX ^ 

™t^hed by lie mver as ibown in the apbjdinrf profile 
•keicb gf ft ftce. In work of thi» kind it ia obrimti [it tho 
H^rer cm ewily |Kdduee aperfest fac-aimlie nf the artiat'a 
[^mng; Id Cte^ bn tnaupal ikill only ie eiendaed to ieera 
toe hflei of the deiign Untouebod, by earefully Ciittinw away 

St^L tut frmu the dahSr or ruHer, mid 

^ prmtinff ihad sot reach ti* sunken 

pnicESi of cleflru^ away the wood without damLipw 

I^^W a kt^er m the jp^e of two or lli™ oiodtha 
ettqmrea lueh dexteiirt with bu Uuk took, that he cute awe* e . 

li£ cmn njOTe: hu Ikuid OT Heirfkrvi heanLwi *3rfir|jf aa; a» 

to "cleae out" bii wnrk h, mmmencM 




Bhmxp atUTOW^fwtnUsdl gntn- 


«;.d« li. -A, n. 

-1 ■■MWM-i II T ■■■ UlUiliL LXJIk ^ J TJ^T: ■ ■ ■ ■ P* LlVI^V hw ^ 1 

gf miuu which he hnlda down upon tbs -oA ^'tfts'S^'5 hi.*S 

A rapeh raakr, and thenrurt cheaper mode of puenvln. ...... j ■ . 

White Ime, on a w«k gr^n, „ ruprewsied k tbeS3^|„g next jje! 
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In Ou* era tlw block &F wooj U W m (ho fomicr cw, Iq ’[ukvv |>il‘ 

profile ilratTiL u|H3n \ty kill lojitcad of uiipiiig Lhi^ artist a iJtiri ii|;KfLL the wuihi^ Ui^ 
eula tlkk^m wif^y nttfiiLV l«4viiev^ ilia ml ot iht vobd tliie iaiiie 
tru« pbuic it woa befoiv. Thf Lil£1€lF| tlLtEreibv«r THEirei tliH 
ink, aiail it a^A llis; paparn trhllvi l^a lAciiiDtiH^ taking 

up lie ink, leaw linear trai:ea nfce white ]£q^ iipo4i the papi?r. 

Titu muda of en^^Tua^ dh fTood ie, llianifQrPj imiklagaus ta 
thatup 4 ci copper pliiteSrhiLl the hiking n dilfarenl; ai m tho 
lailPT ciuic t1]f= ink h rvhRed Inin the Ymsa or mrkitmi, leaving 
tJia ffurnaee clean, and iharafara tha Olica aaly of the copper 
pljiu m iniprtiit«L 'fhe taste of M wcK^d engTftTer U mint 
exarcued m JolLdring' lElb sTmilaws and rmdtmiuig iha linlili 
of his sqhjeaL A CutnjdcntJtiti uf tlia follawidg akcleh wul eifdain to the resd^ji 
the priuciple Upon whiiih the engraver works. In the upper figura the atnaig 
light upon the top af it ia produced hj first entting 
dawn in miiss the uuprr lUrfoce at that pari, by ihoUing 
or inclining the skdef to the ca?ity mnd«, lo that when 
the paraJlLTitmigbt Unei or tint ia ont^ ihidr extrenuliEJ 
bBCottie iO eKlrnmcly fine aud lapoTThw, that itkBy can 
scarcely receiva at drUrer any ink, by ^eir being sim.lt 
IkIow diE plana of the other parti, lu tiie diltutcc it * 
vrill be nodeed that the lines are Voty nrir tugether^ 
to gi?e die efioct of diJUkiiCB, while ihoac iu front are 
Du-mpsrutivdy wide apnri, tn give LEle eSeet of nearnent These diEhrent spacea 
are jirodnoad by graven of didiafttl hreadiJii of pomL For tlili niirpgae the 
Engrairwr pruvMeii himself with iLs or eight Emting gTf 4 i'ei% vEiiidi db niunben 
Emm I to Ew At taking tkcEU ap and clnuin-l Og them la hlS work aft the subject 
rei^uiresu In the Agure nndKimeatli, it willhoieen tlun oatreng light and a my 
deep ilmdow are hnnght veiy near tugethoTp hut without oflhiiiijng tlie ey« by 
too great ahruptoirs^- Thfai u clfectcd hy condnujng the white Imea if tJie 
light part by tiuei of dimlundied tlnVkneaj over the ^ek ur solid partt wilh a 
fine grtsven A very dose imitaliun of capper CD^aTuig may be ttiwle upon 
Wood, su « to have ptat farce atid dramne iu same kind of sLih^rtila, but ran 
only be afhrdod by the flngraT^rwhen he ii duly paid far the gT«at txtT% lahour 
attending it. ThIt Boniiftts in crosiing the linoa m the manntr shawn by a LItila 
hit at a, iu iha bottom comer of ihe preceding figure. The ^ajnoaid-ahnpod 
puces arc cveiy Emc picked out by ihe graver, and these^ in urmc fine Wood 
ensraviugs, are exlrerndy miuuOi nBVBrthdBflB^ the Lmea, liDWevcr fine, are 
len deal and md^idLeu. To pbaw tliB fimedcMa], caic, rapiditjr'r inid ccun^qucnt 
eheapueia wilii vhbh white Unea may ha emecuted 
Upon a black ground^ we haTo sdded liiB atmcXBd j 
UiLHtratad cut, whioh was eaeceted hv an expert j 
engraver hi Llif space of three Of four mfnttloa. The 
Wood made um of ift nutilEj box, the best of wbkh \ 
cornea frmti Turkey. 1‘hc lr« U cut toUa slices 
bwns%'fTieIy to the Hniint and then cendmd to a traa 
ptiuia and imoothcrL On this fine curapacl wtrfAeL*- 
the subject ii drawn, either with hlacfc pencil cr 
with Indian ink; hut the latter is prcfemhle (except for 
wnrfcx of high finish), as It ii not lo UuIiIb bo he GCUrcd 
during the piuctsft of enpiiTiiig. The fttt of eogmTlng 
no wocid is eMval with ihc aft of pnntiu|, in Ecmjpft, 
ldi£j earEost books being printed fi™ wikodeu hlncl^ each blnk cn.mpriiang a 
pagCp Bfi il the method at the present day in Chini^ in which eoi.inr^ the art, 
it it said, luia been practEsed au ta!t back Oi the chciitkEl m- AJier SDuriiMnf 
far a tiine m ELirope, the art moi# to have fallBn into BEglecty Rum wh^h It 
wni first Tewrued m England by die cdihraled Bewick, ^o« whote time It has 
tiian graduaily in, repute and ommEUcB, and uuw oocupica a reapectablc itatw 
amongst ths fine arts. The Buperior utiltty uf wnod enjEraTrag cofudslft In the 
great durihility of the blocK ™ eip^cUdly in the peculiar advjuitagc it 
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|K»^« of wall type, Itnd bdag printeil witb it; rhi(<li rcndon it 

panieukriy lulopl^ fur tie iliuslniion of nediinnallcd and mbehitaied lubiectE. 
*1 the Iteeeuartr dinip-^e anil i]gaii!i CMI be mtrnduced in thr iadf ^ tlie 
^cr preo^ whercTxr U » moat eonvcolEDt for tbo elueiclatlon of Itr nibiect, 

^ “ - “• 

Areiaiacturr, ii that part of u, order of e eolwtnn 
t «h» ■niitrare, fiieie, mid copaice, Mr. 

^l^hllban, ■.uthor of ITie Vim* i*rarJliei|f Baiider, «yi, <* In bltQdiiun noon 
^lUflcent aedn, mjcctiniii^ wmllltr to liis ettlahlHliirM jtiat ineolkiiiL Vr« 

only . pnjectlillu ere eijo termed toUilitalHra," In thU muh the term 

sssr*"" "“''‘"'j 

EPICYCLOro, iu Geometry, a eurve gertemted by e point in one circle, 
^ the drYMnLfEreilCc uf iinothjer cLctIe. 'Hilt btl- dLaiin- 

gniihed Wto exlerw ond mteri^ «|»i^doidi. Au Cstertor tmicycloid ia formed 
by Kvolutiaai of a peneratmg cirele upon Ute moTEiity of lie Otticacent eirde: 
Mid BO mteriw epiqfdold ta formed by iU reenlntian along the conoiil^tj of tbo 
qm^nt cMe. A ccincnm property erf t]i» Ulicr deacrintins of erHerdoid ii, 
timt When me diameter of liE ememtlDO drele M equeJ to the niliu (if [he 

dEacribwT ia D right Jiiib eqiMl and cwmddent 
oifli the diameter of iL latter, itr. Mwrcy, of Leed*. appUed ihi. property 
to ohtam a rotnto^ mo^ of the fly-wbeel «f a ateam engine dlreiS e 
the piaton ind, without tite iMerrentioti trf a CDtinecdng rod. Epieceltdi hare 
^re^i^ended by many emineot matliemntlhiaiM ea the beat citnre for ilm 
teeth of wbcela; but 10 pnetiee llley are niUdjly fismiEd nf cifcukr area, u 
th^ work ve^ n||, and are eatier of eanatToetJan. 

EQL ATIOfi, m Algcbn, ta on entEmfoo in wbldi two ouontitite. diiTewnttv 
■ *“ = pl«cd betWBim 

remern* at reel, or in equiUbrio; in whjcli^te 

hv m CMtnmai.. A term hanptly introduced into ohemittry 

“i" t'tiM in which the curpoZ 

0 ^ objocta of this toWDra eanibahe, referred to a enciltoim etandard of 

•»! I»t. Tlie genetnl redproe^ 
of the laiwratmg prarportiom; and 2d, Tho definite ptopertioL in wliich*^S 
^bme; and If miy eulntaneea air napahie of «mh^ In morTth^o^ 
p^rhon, Hieh combiruii^i are alwaja mnliiplea,«luhmnltiplce of one of the 
rhe fint of Ibeae lawi Waa ducorered by Richter, in 179a who 
H retoarktd^ and well eatebliilMd feet thnl two nentnJ lalta. 

Idwm *?!?* iwn bow anlino corapoum^ 

dvayi wrfrcliy neutruL Tliui latohate uf amla heittg added to tni^te of 

tel mT r'™* and mwlL 

ClPbcluiW ll^ the qimnlitiei of two alknimc hLiee adeonfllTta 
iCSir^i.^’^ wciphta of any one acid, w propnrtiMlal to the qujmri^ of 
the eame bate, nmnnte to ocmraluc every other a^ For ewmX^ 6^^ 
of potiiab, or 4 of ao^ ncotealwe i of ndplittri* wid. and -t^f ^tiih^^ 

S of nitric ttdd, Tlutf cfore to Hud the nuiiuititv af snA^ ^ ^ 

to me ^rotioh of Ihia qu^tjty of nione odd, we^cediot 

? A 2“S75,r!'''’''M pri^^nal tnie nf HLohter. 

6 4 .# »+ in* urci^ht uf iihJa rfsiuirtfl tij. BBhirttt* S inf*, nt -j 

and UiLi f]TO|Porl]i>ib of G in 4^ ot 3 to 3. mH penmAs ^ " 

cimibuiidoiif of Twu^ Ki ihut U iriH rfiJuihh entv 

Uturate fta gicoE ■ ^uimtjtj- q£ any acid 14 emldh# ^ 

l^om, w» Hm pnnnds*E*d 1^ Ur. PT 

JpLprfir W A^ipUi^ na»>rp, puffid In ITS^'TOTdoSLvjj 


ESSENTIAt, OILS. 


A19 


•ulMrquandj by l[r, Dalton, in lil* Nor ^Ckfra^rfdPh^jmpka, 

P’JiUihnl bi IfKkS. In iliii work 
pn>|»iit!™ that hodl., do not cumbini iftidi pro, 
u ikrthiJJel nuunlwiied. but lhal the Jjflereut compouidi of t1l« 
£l!^ “ rf^'PonJcn*, e^l. » muItJpJo of tht fii»L Tbr. 

pmp*.|i™ hop been furtier and Cohfirmad hy ,ht nsHfchaa and 

Dr ^.^raatoo. dwrtaboo of bb poaJa of ohamjcd aouividaol.f an inVSXn 

7l.!. V'" tha sanorJ .tudy aid pSe rf 

rlta.„rptty, than arty ^ar invantion Qf man. Thi. tia^larty iaf^ an^ 

bn^rlfo ^ *^l«tBni'w ari ^.mpcd on OCLE or Otberiidr of a logari^nsie 
^0 of III lha orilar of than- roE.dvo woigbsi, and at waffian™ 

aacb othrr that (ha^ nnmbrrt plaqad In a alidtaa acsir™^ 
7??' ’ *“ 2“?'^" eJiptiarinj; tbo traqjht^of a compound 

MtTEapond iTjth Ilia dl^aaf tbatoompouta in tiio a^Uent 
-iTonecmant « thcnaucr, litat tJic tvrighlof any inemdianl in 
Ha Coi^Etioii, of aoy tt^ot to ba ampluyad, or prpdnilalc that mlEht lie 
obtain^ in itii atjitlrjia, wtiT ^ found oppoiito tfia point at which ill 

^ cinmpl* ;-ir the alidar bo S^wn upwvdi dll 1 Mtor- 

With iminnto of aoda, the loele wflj thru abow how much of o*ch 
luhatanea con tamed m th* labia tl equiimlint to 100 of common hJL It 
alioin mth. ttgnrd to the diffarant aiewi of iMi hJ^ thm it coninilli -lit 6 dry 
mur^tic ac^aurUldof wdfl, or as,8 aodSiun, and I3.fl oajgL tii or if riawHl 

Wilt ‘"7 chloritta, ka aotllum! 

IDI may bc trail ibol 283 nitrate of lead, mulainifijr 

ifcdioL rf iw"' !“ «rp™>i« the muriotio loid. wouW yield a prJ! 

^ “/ *““ij would thau ntnain in ndukn 

nMiIy 1|0 tutrota of iod®. Thoae, and many mon! euch eniwem, onpeer at 
taftr uupeetoili, aa won la the wciglit of any whstance ktenl^^faT 
eaaiaiuBtw u mode by motion of iha ilider to eorrctpiuifl with it* plure In lha 
adjaMIkt cobimn. Dt. WoUaxton. took, a* hil itaniLinl or unitv, Qur'an, fhun 

of ^th« L"' T- ""1 Jetoiminoif lha ^iJvato^ 

of othar Itilutancei by iheit rabition to iW* aiandErdl Sir H, Darv brnnosod 
a* UJiity, hydrogen, wbioh ia the lighlaat of all known anhrtaarei, mI 

V T* ^ eipreasad in all numbam Wtihoul frac- 

t'ft\rrw?'* "?*i“ ^ iccofdmg^, haen extcnaively odonlrtL 
hRMIfJii, A fine deacnptlon of fur. ohioinad from the\kin at on Uiimal 

tJl tne- Minrifl nXkOlCa -*j-aaawa 

«« “««« h, 

' “"‘1 ora diriingwidied 

ftnui finMj nr fat oili, fmn the aircumatance of thair rliine in dianll^^ ai 
ti^pcmhjxaa below tbit of JSO" Fahr, by ihanMclvo., ®They aJS 

edoFlf^ua ragctoblo .u_Utana«, al,hom;h aome of the prtocffi 
1» fmmd in animal matter. In diiFenflit T«frtal£a ihcw oili m foimH 
mneuafy Mmodwra m the bark, a* in cmniiiiion; aonatunea In the 

fT’ih ” 7 fiel^ ill* true camphor ; wmetimei to ihe wnoi aj 

mih* cedar; ^etimet m the lewrcs, a* to mint, balm, *e.; oometim^ntba 
flowi-n, aa in the caroitrao and rMC; wmetima* in the rind’ u in lha o^* 

plititi abmdd ba cplTratod at lha tuna tliidi fccnb an the moat nowerfiT If J 
of w^ it ii prefc^le to dn- dmin pnrvinui to diililiatj^, to cwl rid 

S' *(“■“,A -hieli. by enahlini 

mill wtoeh llicy ^ dullttad |o dlnolee more of lha oil thii it Olhoi4^ w^ 
would dimmiKll the The drying of iho plant, ahonld, if 

m the .enihbic, but wberr llip n not prartioabto, it ihould be effktcjTwfilkto 
a. poiiibla rni a kiln. W oodi mud hr reduced la .liaUngi; harki, a^dTimil^ 
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wl5BLM«*p ta II ginsaa powder; Hihd iJifiM m gadu«l requer* In be vaked 
Idt *ttme dliv* before they are dEniilrd, Ui rtaEer ftwtrpeqed witk nJt, or « 
iJttJe mLiriiittc flcjcL 'The idU, if of rapper, ihotJd be wbB doned kiaida* 
kiye a lov hfiBil, thut llie oil MBjf intl: liaise la rifle high. The uM *ileinl«0 
BMWrts wEiUt with the umfln mude thcreni adopted Colidenfluig ftl the cApSul 
or head, eillwT by ■ naail Teasrrair of wStcr lli«4 lt»ef eon, ot by Bflvelsipang 
ihe head with BHnUeh and aUowiuf ei'alcT In drip upem \L No more wntiff 
■brttild be added iban U peeicssary to Imcg over die enh and iirevenl tbo nii4h!T 
ffufll burning LEL the still; heuaeC the goodr ihauld be first Hontcd wilh 
ind ibfli mow adiied by wrvdit or menaun^ to delemiliw the noetMry quanlity. 

In gdod* iitoX Tidd tbeir oif eiafly, iibCKEl «X tbnej their Wright ii luificwnti 
but in Otbere wbk-ll virld their chIa with diliHniJty, U llw woodfl. nbuUt ten limes 
iheir weight miul be added. The dutiUnlkm » cimduetcd with a qaiefc fire, 
the nmaiilitT of water dint wu added ta came oref; and if iho Leet portLolie 
hrinjr over hot nH wllh them^ tho fire ii ikeketied. and the dhplllted waLet 
trtnroea into tW Atill, and brought nver a oeMnd thne; sometmiee il ia fijuud 
necesaiy m diatfl it a third timu. Aj Eomie ciU C«l^el at a low tetnperatnrtp 
it beenmoff ne««ary that the conilBU^er be not kept an cold aa to predue^ tliot 
eflbrt, hut at that teroiwraturt hy which the oih would lllftr Lqnid 

fonti, in order that they may flow not into a rceciTcr. And na It ia diffltult to 
clean out the craFrolutea wnnna of ordinary eOudenMEO, thcae with etniight or 
zirtaff tuhei are preffriihli! where more than oiie tkid of oil h tnidt^ oihcrwUn 
O^^irar tif one would be mixed with Bnothcr. The qoantily of oil wbkh 
comoi (rtW being eairemeiy small in coitiparuran Wlill that o-f the water* it ia 
praper to haTB a ttofiver that wUI flJlow the wfltot to run off into nnutbet 
re»eJp wbHe il rrtains ibe otL The wider uard 111 a preraiM dbtilliltmd Irioy 
be udeonlAgeonidy n*ed in a second, ami aOnielimea A third di*tfiJlllionp la save 
thii t portiotE of the oil wkieh alwRp coinhiiiri with freah water It io, however* 
to be obsefveil, that hv frequent cahobftUoo, the wilEr Beqnitesi oeid popHlies. 
and then takes up A larger qtiOiatJty of oil* and dJuiinUhea the produ^, 
Haoei ahould be do-uUed with Ihifir green flower CU|m* find be totn upefi mih 
the nailXi AS the Uqnb! Of wcfited ad ia todj^d in A cell tit ibr olnw uf ftiiih 
pelAl. By adding a little mnriAtiu add Eo the woier, Otnl digesting for a few 
Saji* thr' produce b dmdilcd. The csGrUtiBli oil of bitlor almuiiilis requli^ 
particular irannuraiE:, and Ehe distlLltitinn fchcmld be conducted In the opeit cici 
to prevent the delErlcriotiH efleeti of its nepoun^ which cause HrVieto bcad'brho 
and fainting to oU peraems witliin ItA intiuenca^ The m-tlld prMeia coiuii^la firat 
b pesaiQ^ the oltnonda, to hcplWato the fixed od, and then mndhig the refildtiiag 
od cakt to ti CQflTSo powder. Thirty poundr of this powder u dien bu die- 
tiUcd wkb eight ^□oa of wiIet, until tho whole i» come oyer, wlieri thm will 
hr found ioaiing about threc-iiLLHrtErt of an ounce of fiaaenLiitl oit ; thi* is to he 
taken ofi; and tlmii AA much salt »ihe mttr will disaulire is to be added to it^ 
and about a gaUoEt p;^f tliij being dutillrd, a further produce of four or firt 
onhces of tlie -MireEitiAl oU will resull thwefrom* The earential oD of tur- 
penllaVp ciiilrd idtc spirit of turpcniffie^ is prepared by dUtCTUng tnipEntine in 
iron atilU with a cuodeoaing apparatna* until tho drops of nEI begin to grow 
Hiloured. Ouo Iniiitbred-Wrligbl nf turpentitie yicldl hum twelve to twenty 
poonds of oil; the product a fiiiind to he greater in pro^rartipn to the ilown^a 
of die operAtlom For medical pturpooea ibi? tnrpeatitic k cither dhtilleil with 
water* or rectified With it, but aa. a portion of w ethr thus com hinns i with it# i\ It 
mat tidElpt^ to pidnun' ITie CB 0 «Dtifi] of tiniu^d, comainile, caraway^ 

ctiflflioi elnnaanoci, dovei* dhl, juniper beniw, mini, pciuiy-rnyiDi, 

peppermint, me* aoiSAfhu, iAvinc, and wnimwood, are U-sed in tocdLcine aa 
carmtnatkei and otimulantJi. TJioec of Anireod^ canwtiy, caiai^ lEiinndtnoiv 
tWci, jumpeTp and are used m COflU^iuding &e cardial waim of 

the aperit OHtikriL A tiurd cLuiAi, u thoH of holm, ciltnU IIoWetx* lovimdcrp 
fwange flowere, euiea* Tmomary* Hlidal, thyuii^ ore used to Kent and fluTour 
iniritA uf vine. In make whai are eiEed toiUt waters, aa eati de Cal^dr, 
Hungary wateri Hie. whirh are emyd-^cd Aa cardiflla. The esflentml □!& of 
halmr eaUliuu nroraiitiraLB^ camacmle tfowrcAr WAway sevdA, byini|h lavrnder 
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lita^anim, miirojl^ pEtrday^ BSLBEafnu^ tiiymf, m lUcit 

10 tcent ioaFL 

KTIIEH, S^^Ethkiu 

EUUIOMETRY. Tljt mp-imr^ptil of the 4riiiu)ti|j of osygfin coiitHlnpil 

in Ktinc^hEric air, wf* in any pt in ^|thkEl ft h no^t intimately COtn- 

lunEd, ii uninrd eudiometfj, atid tha instminEnt hy wbieh ii ii perfnrniod h 
nifHfld the EodinmElEr. Thel% are two tnodjH df EffijcEing thU; either hy prp- 
ttutfng to the Diygrn any alihuanEe haring a rinmg affinity for or hy 

lExplDdiu^ it with hydrogen in k atfong gfan Tetael by mefOii of the electrie 
ffiurkp and \jk either caie Htimadnif the tfuantify by the d^critmt^ in the hoJk of 
the f!l4i [ti the Sni mechodp the auhitaricei llaually cmplnyEd to abaorb the 
nxygen^ ore eLthet photphuniB, aulphunol of potaah, Of tlitrOUa ga^ which 
IfiEtor fuhRtoncep when u^eJ accordmi; to the dirE^tinni of M- Gay Lnssac, 
JEeima prefealde to any other; thfK ffireollona are an follDwi ]^Tate & Ifnry 
wide tobe or tiunWcT, fur example^ iFivert it in #aterp And hiii-in^ intfoduused 
lElto it lOO parti of the alt to bn oxamioedr pjui into it ]0<P parti of nltpaqa 
pea. There ii inMantiy eithihited a red TE|Pi>iirf which U nitroiu arid giup and 
^kh bfin|p very anlunia b weterr lUHippenra ape^ly wfihcHil ngitatlonp and 
fltUr a jninnle al mofst die ahmrptiim u eoiuplcto; theii tranjfer Uie rewduiun 
into a emdnaied tube* and it will be found that ifiD ahunrpdfin k idutost 
UtuTomily 84 partii Jitovided abnogphcpric air WU u^edt nnd aa nitrone oeid 
(iho ie#itltnig eompf^od} ennrata of tliree Tfdumn of nitrona goa and one 
Tnlmna of oicypen* oniH'roucth of the tb*oqitiEm* equal Ul partii indfeatev the 
ijnabtity per cunt, of oxygen. M. Gay Lnwio itkfwt hy nmnereiu nxpei^ 
mentir the arcurMj of the above proertt to Ti^ined oiren.mititlu:ea, Thcrtf if 
thii preat adrantapa attrbdinp 1 [; that the preportion of n^ypen gaa hetn^ 
rililuatcd hy kr ^lerption font timod prefer Ehan lii TolEunc^ the 
eiTon of Emrinicnt are reduced to one-fourth. The aunlyaij of eoinbtkalihlB 
pme^ and tha lU^urtcto of cOuihiuEion, reciprocally by aiplasan with thn 
eErCLl^ rparkp furiiiithei, when it can be applierh one of the niMt elegEtot And 
■pcedy meihoda of ehoinS^al rewarth ; huE b attended with eome donper, from 
the liahilc^ of the tube to hnrwt, if a due tube m nieEh eiq- wilh a rirk of failure 
jTora the cjoctinn nf ibn tnenniry' when the tube b merely KllJcd hy thal fluitL 
Tliit baa given tiMt ID mvcThI Tnodificatanris of the apparntos, moit nf O hii-li aro 
tnmuwbat complex and eoerdt j hut that toTeEtted by Dr. L'repOnd cniiEttunLcalcd 
by hini to the Roy-sJ Soeiety nf Edinhurphi b at once ample^ cheapo and. 
e&eclJve. It coneiatJi of n daai lyphon, haring an mtetior dimeter from 
two-tEutba to four-tenth-^ uf an m&h. It* lepa are neuly ef an equal i&ngti^ 
each hinop Robi lix to 1^0 inches Inop. Otic end b open mid iJightiy funnelled j 
the ether rod b hfrmetirAlly icAlrd, and ha^ iruienrd nrar ll by the hlow^plpa 
two plaljna wires. Thu outer end of one winr £■ tttcnrrutpd aaroF*, m fts nearly 
to touch the open end of dia tube, the outer end of t]ie other wire la forvurd * 
into a «nan luwt^ tn ulioW a Eitda aphericmt bultoEi to be attachEd to ft when 
the electria iporh b to h? (nmeriiiued. To u^ it, die whole syphon must hu 
filled with watar or mETEury, then piunge the Open Icp mto a pncuiujitic trnugh^ 
and introduce Juto J t any Cwurmient ijuantily of the mes from a eLiM mraEnre 
lube, eotltoilimg them prEvlauily tolArd in delerminuto propor^na- l~hci 4 
applying A fingpr to the orifice uf the lynhun^ reinovo IL from iba trough^ 
uid tr^msfer the pasea Into the tcaJed teg, by holding ihc lyphon kg 
np-permo^t. Then bring thn metoury to a irvcl io bgth tiil^ by odiltog or 
duqkhicmg B purtiim, and ikUhC wefulLy iho mluniE of gui in the vraled leg7^ ^*^h 
shduhl be grndiiated to Due hmtdredm paiii of a cubic mch. Ttn^n applying 
^uln the tore Imger tn the nrifice, » as alto to toush the cud of tha plxdnfl 
wire^ bring the peaduit ball or hutton to the eltcEric niAcyne, auil transmU dve 
apark, ARar the uplodon, ou p^ualEy lUding the fing^-r to one lidu, and 
ftdmittinp lh£ ahr^ the merctiry wdi tiae in tht fecolEd leg xnirrie nr leta nbenfe that 
ffl the utTafr; then pmir hi mercory till tho aqiiffiEnrium be restored, and read 
oEf, AS befure, the bolh of the Tcmuinbg guj And ths difference of ihe two 
volumcft will d-^noto the tree auAndly of oxyMt, withemt requiring iny 
rsduodon or aHownncef. So pmectly is the sboci nf the u^plosicm dendmed 
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tlw nljtflicitf □! thf oif ConfinEil betvem tbfi fra^ct ntld tbd rutfi^B fli tb* 
mcrciu^' in iHe Op«n md af the tab^ tbot uotbin^ but fl ll^gM pmh tfT praMuri 
%% the tip of the finder ii feltt c^eti #heh lln? llicbliiH ia ip ctnuidtffBliie 
qiiiuiLlty (Uid of 4 highly cipioiiTe nature ^ And ibe prnjcctl4id uf the niwiny 
or diapla[M:mcJ]t of the gift ii obvinwly Imposaihlc. 

EV AFDRATlONr A term g-eioEriJIy uied tD ibe dwpatl^ cf lh* 

Volattl^ piTta of o i^oinpcrtmEl body, wbethtf caused hj- dae aetjEKU the lun 
Mid atmospheret iP by attidcul meMiS; aJthoug-b ume aUlhoTi riitHct the uK 
of the Ward td iho furmcT cms, und the tearm TApOTkaation La ibt: laWer. 

A diiClnotion U likew^IaE dranri iu iIld aiae where the Tolatilo parts ate the 
cbjecta <if iibE peoEeas, which ii then termed diitEELilioU ; hot Lh« filed parti,, or^ 
the rEsidimm^ ani the prodiictt scraght hy Biapotatio^a. The tcUbIi Kt 
oEdordiugly dicTerenL evoporaiinn being cdmmnnly cmricil on in nwn^ ihaltow 
and diitillA.tiaa in nes^y ciMcd itte tn temju DT. The 

df^M of hEBt iinist Iw duly rcgidotcd in erjtporwtann- When the flsed and 
innto ruloJjle matiE!^ do ndL diJfer greAlIy sn thELf Lcttiloncy to fly ofl, thn beat 
mint bo Tory Ciitofully iJiititcd; kit in olber CWi ttui ia Im ne«i^'. Aa 
crA|>orAtioR cfmiEkstB in the aeffumpdoii af tho elottie fbnnp its rapidity will ho 
in priFpurlbHt tu the de^TEE of heat mtd the diminudon of the presimrE of the 
Atmoinhera; o cuirent ofALf U litewIiE oF Bor™e ISk ihlf praesaa. Dr. m 
his OmiFAJ iJirf£owyp mentions thu following method of ettporattrig Ikjuoi^ 
M bemg pwtiied in aomc Iam aJnm Tncmifflrfnrici. A waler-tighi ttoiiE 
ristem, abont thrpo or four fteS brosdj two f«t dtepp and fimo twenty to fwty 
fi^-Et lon^, ia ooverod. over hy s low brick flirh. Al one eytrepiuty of tbli tunnu 
A fratc! ii bliiltp jUld at the other a lofty chimncyr When dip cul^ltl b riJM, 
and A strong fire kindled rn iho roTcrhemloTy grrvtop the liame end hot air 
eweep aloni tisc eur^e of the liqiior, raise the temperAtiirE of ibe nppermosi 
ijtrMtnm nhnoft mitonlJF to neAT the boiLmg pmut^ and draw It o? in vapour. 
Thp liocbjr phiorYB^ tSiAt pwAt estent, nipkiiLky, end ecnoomy of diie 
p rn cem iwommend it to ^nend adoutiun on a lai^ scale. 

More rpcoDdyp Mr. Jacob Porkllii HfU obtained A psleot for a novel mode of 
fiirmlng iitain of eery high preMiirt^ir by cLmhnizig the water and?T mechaniOBl 
pmnixE^ Fa a hodiir properly coDstnictcd for the pilTpUH Hlld intcoiely hcAtEil 



akkd ffohsoqa-ifndy hp obtaiaEd anothEr pnbent lor An BiiapUijuti of thnt appii^ 
T^iu for the EVApotAl^g uf Hrabcr and other fluiiK wm thii purpose ibe 
liigb nrepnirp rteExo u pro^ectcil from the gcacraEnr through pip« wfilih 
Eircillale tbitmijlL the etapmuting pone or boftora; md mch an amngomrtil ii 
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Ffio^r the wiiifr frDdii4i^i by th^ dI the i4eui3 is rrtiirDirf] 

latu |li£ gcaamllor by iiisFuia of viii¥n and b Tbreu pum^ thn ii^MH Qr W4t£T 
hiring - Iklwayft nJidcr mccJumicol prMWlFi^, Thf prewlm£[ tfcigr^Tingi firif 
m h>etiii3J,-il Ebn-Blicffl. and & pluHj jmd the sim? lEtten Etf fuferaar* app^y to 
Njnikr p^Lfta in ofloli figpnL & ii tkt g^umklvr^ it ihc fardng pitiup; t n pip^ 
openiag fnlo, and fn?m the npper part of tbe generAlor «i 4 ft“d 

opening iOp Wid ptT^ctiled Sinn iKe lower port of [if oppomlfi in n; / ia a 
leadJn^ fnim lh« fdne e £n ths ^rdn^ pump r u A k^alvo; A 0 vcBtielp emntaining 
tho liquid to he iMiLd or cr^rat&d; Wldy n safety rnlrc. At K irt lllps pta, 
in Ik tslve opEDizig itilo the g^^nermtcir; It 13 net wea In /ly. Lj but ij in a lino 
vit\% the part tnArked e in lAat figure- ^Vlu^n ftcom 14 admitted fnitii the 

f enexsJUir mto the pipe e C, It Uecoti^Eft candenaedL b beatbig the iHTnjnnding 
ittd Ut the YL'sscl Ap And rnlteeU in the feiro af Water At the ttive ff. L'p^n 
rtwng the kamlJc of the fordjig piinipr tbd vilve y opens^ nnd tije mUe? tillH 
that purdoo of the pipii merked f, between the pump and the Wtie the 

B ne in the genenltot keeping the vHtb at the opening I ihiiL When liiB 
e of the fnree pmnp h depTeEBedp the rnive y unUli^ and the VOler ItMing 
pTEYentech in coiiikN[nEnee, fmtn returuiiig mto the pipe e, neesMianl^ forces 
open the valve at ^ md h telnmed inlo the geneimtorj and thli □perntinn ij of 
sKHirM flucceiacrciy rapcst^I Al cray ^Ttike uf IbE pubn rod of the pump. 

Meiari. Beolo nlkd rurSer'i palEnl method of applying heal ihr the purpose 
af EVBpoo^ltonp comvkia In idm uia of vaiincu Uuida bJ media fur tile OoltimLLni- 
ebtioo of heat, wUeh rise In vapiHir nr bull si diiTerent degree cf tompHtatnre; 
» that nna BnfBtonee may he chosen m proper for coe proceifi and annthar 
subanmeo Ctf combliiadon of aubitanEEH may be einpWed ua mora SUIlntde fot 
other pruceaae^tbo iistuiijnr these ■nbatimcesbElag such thsE^ under tlie ardinary 
preHEun! of the atntOSjiherE, each will, indirairn a konWn and unYaiying dcgvicc 
of heat at iu br>iIJng potn^ wMcli may he omnttiunicstKl tn any Fuluftance 
Pipoied to it! action Amnni^ tha ttumfiTOm iolntancas siiktabtE for hes±lng 
medin, art the foUawing: Spirlta of turpanthie, which boda at ^13^ Fehr.^ and 
naphtha, which bails at iTaht.; and by dlstilbug caal tar^ and csUeellng the 
productfl ai difibreiil pcriodn^ virioufl ofher bcN^iet are obi«neth which will 
fumiah diffonnt degnm of beat ranging between 4D0“ and TOtl^ Fahr- By 
this arrangement it wai expected thsl the ninxEmmq degree of hest would bo 
slwnyi and altn^etber indapendent id' seddent or Want of skUL^ lo dkat Oo 
injury from barmng canid p^dihly arieo, accept ihrm^h the irmpLnyment of on 
ioipiropcr medium^ which, as duida may be clmiein iAom bailing pemts vary 
between the rongo of 2 W}P and TOO» Fiibr.p uetd never ucenri The madt of 
appij'ing thfj principle to bcilmg or difdJlirkg, bp by whig a double veisel. 
ha ving u-nc part placed within the oibeTt sn as to leave a small nkternTtedLate 
epftaer lava tbio sp^e tLn itibitancD intOodL'nl to form the mtriliuui muat be 
EuEroducedp In sullieJvnt fc]^inuit|ly to enver the jfhJ bettam nf the outer reoseh to 
flUeb a dcptli as to lecntc li Ihim injury by mcsiu of tha fire. Whc^i Ibis 
llilid U made to bol]. It WiU give off vu|wiir of the wnc temperstuFe, which, ss 
ii cQmos in contact with the iurfsoa uf the inner vcesri, will part with iti bent 
iheretOp Mild] twiuming tlia fluid formi will fall again to the bi?ttnm of the vsttel^ 
to ha D^n vaporlaad ; and sn odp in A EOUstnnt aJteroatiiin nf EVanamiian snd 
conclmsadaiu To keep up a enrnniunlcKtian betverii the fltiid rnemurn and the 
atmeipbe^E, and avcuI th?ereb^ all tendency tn mptureor axpiiHion^ a tubei, t^pcn 
it bo& ends, Is ifj Lroduced mto the intormeillAEe space Ivtween ibe vcsull. 
Eihoold there be gnu mlscnuiapEineiit of tho flcEp Kkom poTtion of the vapaur 
would hr fore^ trp thu tllhc; it is thcraforr made ta psEi through a Candcuserp 
the ICllOli of whicia wilJ return ihe ftlld to the dnuhlE tbsegI, so thjit Hltle or na 
voste the fluid medilim will ba ruitamed. This mode of avlporatmg hits, 
wn underatiinilp been ft^lind with great sdrontige in the rcfinin" of ingar^—^ 
■nhstanca « U^ila tn injury from an cKcea* of hi^ tljll the mVil COToplei and 
eapeDrive plani have been itwartcd to in mder to nvmd the donpr of Inmliig. 
Tbe plsn has hlLirwiie been lUCttatruJjy adopted in several l^ge nicdlciuBl 
labamtorjesp and la cl^mdly voluihlc to dlftillcrSp dyen^ andi in ihoH, (dmUSit 
every prccess in the arts where a steady iinlform tEmperuiuro 11 of imporbmcG. 
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diwjun hm will hImjw the gt^t lamplicof the plan, wid lie Kttlit 
efmilcv tbere a of iiywry to the appoimtlM from ibe lire, u i* comtUrn in 
only Wltii A iurfnce elwnyi pretccfed 
bjr « Euid which 

cumet irirtbc- Cdlaric,. The cngriiving' 
repreieatji tlie Uppamimi m Hunted to 
Use purp^ of iiigtkr ie£iiinf^+ 4k the 
eTiporwiti^ poa; ^ fr the miCer pui, 
cnalaiaiii|r [ij^, floij mediump repne- 
seilkii by dotted liiu^ and wbich^ faa- 
tllE 

henr dtncriLed, li ft 
hKMhned producl^ by dbtiLLikJtloit of 
QmI iMTf wltteh fumiihei TftpuLir mi the 
fijted degree of Piihr d tha 

hresthfikg pfpe^ whieh, lb tho Brent of 
iojudieiom hriug, wiH lerre u ah mit^ 
let AEkEl imadeiueT fof itich portinn of 
tliE irapour Mm mmy not otherwiio be 
condeUHvd by tJie Ciitfipoxiitirelv odd 
iiir^ of tht evbpDraun^ €an ofdUury foTnont / tliE flib ijJl 

Air. it m weII kuniwtl, hma a greet JtfflnUy for repwttr, entf kto oniitiliBi of 
wetET m evat^ed by the ptwpfla of aoture^ STcn At ibe tempore litre of the 
fttlDuepbeFB, vherever a \ai^ euTfiiSB k iLxpofed tfi ths actiotl of liiE «f, TmkiTiw 
adr^toe of tluj furt, Mr^Oeland bn* contriTcll A hew and eingnloelv Ebe^ht 
t^^ of DVWpOTottB^ ibe aquoDiifl pftfta of mym^ oimI Bdine mhitiDos. The 
pnii££ple of tbe mveatiflU cumute in COnttimiiUr exhcwbie e thin Jim Hf the 
^prrafloo mfty ^ allowed) of tho lif|uy to iho kint jwtion of hral and airp and 
by IhAl means tpoiing a rapid eraporntion. ThE epparatua cofuinti nf a con¬ 
volute^ Worm ^ great lengthp beiitod hj iteam in the inletinrp which u hhuId 
io rerolve korj^itally Upan Jli partly itOEiiorKd ill the ilqold iradtT 

eTBpanmciair which ii thereby confltqnlly taken ap by It fn ibe tbinneit p«]lde 











































RXCAVAXmc MACHtKES, 


ISS 

each end comtnulikftrinjU wilh the wnmii One end ui d m iUpfrairtpd m A 
r up&ti a hallow nnn/, wluch cimtmuiiic&lEfl with tJi« boQrrp and fi 
jilLlTcd with liimaortm-ii smaO halea in lhat [Hirt nrh \ch tLtraa in the etuffing-hDX; 
the Ofclirt end nf the oxia 4i£ ii auppcrted Uy a lylid nrm mid ia npen at 
Extremtv Tot the enilJSilDn nf tiui itoAin tiJW it hm thraneh the uuiubtolu 

coila of ihe wonn. Tlie uls be turned bv A. Ap ur bj a nutlat if, or 

rateiFft ill tnetinn foom any cvriveniEnt prune mwer. By tlii excellent 
urrongement it wiU tw leen that the at«ani in the fanilep acti upon tins bottom 
of tht eVo|Hiratili^ pai 4 Jind raUw ibn temperatim oF its cnaLentJ; ot the aojiiB 
tnaff it pa^ea hj the hoUuw ami / thmiljjll the mnidl aperfcum in tbn axia d 
intfi She worm c; herdn it Cravi^rM throngh ali the tumaj and wcajMi EcloUt 
H i the opposite end of the am into the ntmosphare^ 'fin? Wer piirt of the 
worm foac^ ^ R athaU depth in thp ^vnip, sod by taming the wonn^ 
ovary pardon of it beromag cDTarefl witJi the liqip^ and Jyiny in eontiut with 
an eiiEHETB hej^ted lurCiiee, Voponr ie given oH; which ia cpikkly ah^rired by 
the aurmutiding atmaaphare. 

EVOLUTE, in tlnr h^har GHmetryp a rqrra, whieK by beiiiE gmdually 
o^nei dMciiitcH another eufre. T| may he dmcnbiid tnechanicaJify hy 
winding n airing, to whkh ii faitcnad a triccTp off n cylindcT or euiy other 
curvT. ^ 

Excavating machines, for digging aud remaving emh in extend VC 
excaratioiu, have occupied the attandou of manv IngenitHu incti* aJid Tariotie 
□mebines for ihc pnipeae bnve b«m proposed and triiKi with di&rent degreea 
or aucceaL The grwil difflculty anpsiw tu cfmfkt In adopting tmv peculiar 
ayr^ement ^ tncchiLuiffin whith ibatl he cajHible of digging mto Vaiiuua 
kinda oT cartk, Were ft only to omrate npon a unifiinii miui, like soft day, 
the taok would ba conipralivclv of coiy MCompliihment, blr. GI V, PdmCTl 

Werceat^, ap^ieaiw to have devoted himaElf with great UBaitluity to the iftrtt- 
fttructidn ofnn efficEent Mcavating engiTic, and tu have expended con-iderabio 
Funu in fta qctajtiniDut. In 1^0 he took nut hla iinit patcnl Ibr a madiine to 
cm and oxeavaie eartbp’^ which we Imre ponaed at the Inrolmcnt Omee. TLia 
muhltm it dedgnedp by the applieotjnn of ateam power, to loosen^ dig op, and 
remore into 0 cart, cartli from a amd or other dVlty, and !o more itKlf 
furwarda as the c^orahon murndm. In prtirtipla in icndfaig amni^inant 
iwitabli;^ ihe dredging machinea eiupld> cd hi clearing %ht bade of riveta and 
harbauiu i bui Jt biu sHfreml appnneniiiLceB, aqdi picka, for loogenlng ihe 
earth, cuttd^ for aaparuting it, and scrtiperfl, far JUluig it into ibi^ Bcaopt or 
eJnvolora, wbicb convay it into tlm dart hy which itig moved away, Thfl makiine 
u mtmnted upijn four wltreK and grnduolly mevoa rurward upen a lanitwnLry 
n^WWf U Iba aximvoilon lirc^cedj. Tlie motuiff power ia applied tn IhV axw 
Of a fly-wheeh ftnd to the tama im b fixed a druni or pnlley, artmnd which 
pawn on cndlcfle pitched chafti, that giraa tuaiiim to anolher dmm or pullev, 
which ^Qlveain hearings rkod tD Urn upper tnda of two Wchc^ki oraqmior^. 
Around thii^ ■tcrnid drum psaam Analbar endtrili chain, which mihi tnE^on ti 
a thM drum or pulley, which k of a t^nAdfiuimiLir figure, and tnma on (in nxia 
TO the lower mile of the ieog cheeki ; m thFa TsabmEntioned chain am iaatEnrd 
a Hcnea of earth icoopa, which are EUOCeariTalj bronghl into Operxdem in laking 
Up the cmttL So far tJ^ machinH reiemblet the cOQUHOn bidJoat angine ' we 
linve Iherefora to descrihe haw the lavEna OctEana of picking, dl^ng/and 
prajecting lh& earth iHfii eflhcEed. A third endlcM ehnm b by tbfr 

drum ou the moiri axia, iindl Ei™ moiion tn m unur-wheel* wbidi drirw afinther 
iMlhed wheel atiachini to iho fota wllCdla of the tamagiii, wllch giiduilly 
advoncea it. By im i^uEam ayium of levm^ Eonncctcd to n emnl cm the 
mwn 0 X 1 % a row af pick-axca, a row cf enttm, and a TOW of acraping ahovelt 
are alternately hraugbl mto acEinii. When ibe peterg liavo daicen.lijd and 
loDieOcd a pomon of eaith, the tlUteni lutfieed, and nepmale it from iho mau 
and UiJK i^rated portian ii irutncdiaicly afterward* dtawn forwards hv the 
^dtapttlg ■btjveb into iba Koopi, wydi, hv the ac^on of the machine are 
bifouxl,t iiiso the required podtian on cma af the rideg of ibe rmilvLnE oiiiHirHn- 
fubr dram; the filled acodpe thence ptocccdlng to the top of the machmo by 

3 Ci 


expansion. 


t]i« rerq^utinn of the altacted «ndleH ctiailu, di^bjlrn thtlr contflnle intn a 
MTt or WBggjin to be convejfnt oway. The eame gmilcmiwi patented mother 
engine tor thu piupoac m lfl32. Tliia coniiited of on eiwratLyr tart and 
idou^h united, to bo Worked by hortti or oliiM power. The cartwheeJi ere 
I^C CDQjJdrr^ly wid^ aun Ume in CMamon Uto. nnd the inteiiiiT portion oT ^ 
the TW^ of eaeh wheel ii made mto a serin of eaitb bojtei; these earth bom are 
inqde to open inwwdt, end also toWaidB the eMtrei of []i e wbeeis. Underneatb 
immediacy D^oining each wheel, ia plfloed « piottoli, tor niifiie asd 
ttoPiDj; rtw eutb into the bovei, as the cut Ik moved forwertlj ; the wbeela ot 
the lame time toming ipund. briit^ up the earth and dellfei' ii into the body 
rf tile Oart. When a fttfllcicDt l o a d rjiui been thus deposited in the cart Uie 
ploitgh* ue tatied fiwm the frutiiid by meui of a lever, aad titen the eiit em 
iM drawn in CTety respect as a cnmtfttHi carl, to the pljice intended tor tfao 
dfpoi^ of the emrated earth, where U is to be unloaded by wilhdiawinit a 
pur of wta, whleh ellirw tho bottom cd* the enrt tu told downwards snttikionLlv 
to prmut tho cut^ to eaoape, tlicrE arc many circunutaacei where the apnli- 
eation of eMaTattiig nuchinen of this kind migbl ho employed to adrauto, * 
Uhdet the head Baaiow wiU he found Kime UMfuI mtomunion relatjito to tois 
■dgect, wbieb wa luiva icpeatediv seen practised on the gnat icbIe, 

EXHALATION ia dlatingidshed from evattMition hy tome writers, ea not 
^idving to Ae n^ng of vapoy iq the ordinary senee of ihe word, hot to 
lldilJo, diy eObvito looamed, by the actiqfl of the nm, fhjtn minereli and Other 
hard tematr^ bodies? that these exhalations isceirf until their specificjnaTity 
«aab that of the sniniindlug eimosidierE, whera, miting with other veiioiiri 

to the earth m mists, dewa, rains, Sc^ 

■ AiitiJraJ the enlw^EiiEnt &r bcnniM of liulk 

m chiefly hy uuronff of heat k out nf Um mul ^Erai of 

cdorks being nmunod tc oJ] bodifs whutevci. wfiethp^ ■nliel rivaiei ™. \-n. 
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Ci^ponuiiD of llie mlsum in llu c^UiidEE tfJLmca tLir phton wltll tL caniiiLdLly 
dccrrAirn^ fotce ihttmgh the Temainlng poTtiDn ftf the atpokfi by which m&in 
of working Ifvi! wbole produced durm^ the cxpanHien of the eteun if 

ckflT g*tn. Upon tliii fubj^ Mr, J, Pi^fk£s, who hsa tiinpldyed ftcom of 
gTfMilcr ejcptttdre force thnn perhopfi nuj oUirr perwnj. that there ii 

^eat econi^y in q^ijng my high Htcfio cxpimJiTEly^ and that the higher 
the Btenm can praclicaUy he uaed, lf>E iooner it may be cnt oC Tile 
dia^lU ihdWf (appmsimatclf} ihi gain in cutling off the ateam at a qilarict 
1 ^ the piatoTif which if repire«nled by the line k 1 a diE^cnd to t ^ 
hoing nne udazter of the etrokep with o eonB^iimE fbfce of 400 Ihi. per aqnaio 
fnah- iit tklj point Jet the iteiuo be cut rdf and expand to daiiUo ita ediiiue;^ 
wbrO it arorci at kc It will be excrdug a pr^fure of !SDO Iba. 4 <]UflJfD mfh, 
producing a mean prcffirra of 300IbL per square inch through tho ipurier 
i^ke._ Let the iieam again expend to doublo Lta volume, suid the pbtac will 
finiih iu ftroke at /e at lOfl Ibn per inch, giving a mean of 150 Hh. through 
ibjs lut two quarterni fco whiedi add 400 =the 
ptnaure during tjie Jlrd uiiorLcrp and 300=;the 
pn^Mure during the second, and the mm wiU be 
l, 0 d 0 , gidng a mcnjl preaeure of ^50 IhL en the 
mch throughout the whale atioko. It wiU ha 
wen tbit when the itmke iff eamplelcd, the blin¬ 
der wfU hv hllcd uith itesm of iOO lbs, prasaure 
per aquare inch* urMch wiil he the iMan iu 
quonirty as thuugh the rtcfinv kad hegun nt ft 
prwun! of 10011 % and cautriLuc at that pmure 
thfoughiMit the Ebuka - }m in ihif caao the nun 
nf the pmmre tliriHich the four quaricia wouLj 
noly be 400Daw so ibal by Ufkl^ this unne quantity 
of steam expauaiVcTyr there ii a gsun of l&Q per 
eeiiL By employing two c^Iind^ fbe puioui 
of whioh act upon erankt' fit rigJti siiglei lu 
each other, n Camponiatinii Is obtktUbd for die 
varying preMOTV of tho ateem ; for whilirt one 
pjff^ £a qt ilf greau»l power^ the other fi 
acting With dimiitbhed power, bo os tn Tender 
ibe farce exetiod ncuTEy the Aama thfwngLoiit 
lbs TETolutidUp td will be by tlio diagriunr 
nje oosexed figmre rcpreicntH an instnanent 
for ihowiug the e^OAivo force of aLesju 
at different teiupcraturEH, At ibs bottom 
of a atrong spheric ve^l uf bran la pliwed 4 
quantity of mercury Buffid 0 iL to fill the long 
vertical glosB tube ohove; over the mercury £ 
tbs wAtfiT to be converted inin steam, by a apirit 
lamp placed beneath. The long tube u mh-- 
tu the Uuid, so as tn ni^arW touch the 
bottom ■ on cue ffide of tbl« tube a thennotitetcr 
it IIuhI In an incllqed poaldan, ita bulk prejectmg 
towtirds the cenbti oi ihE ceasel On toe apnlkailon of heat, the water ii oqn- 
TOrtud into Itcttiu^ irlilEb, by it, We, prew, noon tbs mrrus of 

tllO lner:di 7 , wmI uumI* It up the Img^ tube, wbm itf pneiuie a nested 
uT»n * gtBduatHj unle; «t lie isme Ume, the tw^ht of (be niBfcnre in 
the thermometer ahows the teinperafure of ihs iteauL 
EXPEHIMENTAL PtLILpSOPHY, Thai phnutophy wbieh proceeds on 
einmimtn^ ^d deduces tho lawi of nature, and the ptuperttaB nnd pawria 
of bodl^ oud aetlEHi upon Each other, from semib^ expcrimeuLi and 

obserralioiii. rho burinns ef expErimenLi] philoiophy ii to inooire bto and 
investigate the reojo^ eM cameH of the TxriouB appeomncEa and phenomena 
of iwture, ftiid tomnke ibe truth or prohoinlity thsreuf crident to the icnflea, few 
pliun, undemabTe^ ondadequalE experiiueota, repceacnting the amrera] portf oftbe 










FACi: GUARD. 
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grozid nmchinciy End Agtany of nJlnft. Bir Jbmc NtWinlip tla* 
in the letfnce^ Uyi down four rules Ly wtucii to ^da mi- in^iiinet intfi 
nEtnro. liE, IVIom cuises tif DEtbixl m net to be uimiiied eJhui 

ora botL true iLncl iEiffiident to explain the |ihcnam£ikii] otid thcrafbrep of 
nainral eifwlj of ibe ijune Und* ifc sfluio ciansei ins lo bo EslJgtudr W as ft 
Cob be donEp as uF rEspriTEtiiKn in man and iwOIl]; cf lifbt in a culinary ftro 
mid in llie ain; md uf ibc irfluetifm of in tlie earth and iu the plwnrta^ 
3dp The i^ualitiea of nabuml bodUit wbi^ cannot be inett^ated or diEnuuabed, 
nod agrpD to nil bodies in wbii^ exporimentB OUl be made^ arc In be r«k-Dntd 
03 ibf qnaijtlct ti all b<NlLi.-i whatever; tbns bceaiue cxlcnaient diviflilriilil^^ 
bardnnaj impenelrabilityti aiubllityj tbo wii inertiftv and gravityj are found in 
ail bodice wbldi fkll under oni own co^IxMiee or inspeeiion. We may jitatiy 
cofudude they belong to all bndi^t wnniaoertctj and mtt tiie^niep m trt 
ecteemed the ontTwrial and nn^fnal proprtiirt of pD natural bodice^ 4ibf In 
Tmtuind pbdoaepbyp ptopOsItlonH collected Rum the plidiomeup by induedoo^ arv 
to be dEEmcd ^niJtwilbataiiding contrary ht'pcitbrtieB^ eitbor exactly ■Ot very nearly 
true, im oilier phoDomCTlW ocemr by wbicli they may be rendered eitbef more 
accnmle, or liable to dceptlnllr Th3,i cu^t to be liono left aijunnixitr of 
induction ibnold be destroyed by bj'potbcPia. Th™ Ibor ndea of pliilo^ 
pbixttlg: am pmuiiicd by Sir IiMAC Newton lo bb third boob of the Prittapia, 
mid mine porticnliirly explained by him la hli whare ha exlubili tbe 

mode of praceeding iu phdascFpby- 

EXPLCSl ON, m Natural l^lnioiimby^ a sqddim nud xiolent expemsion of an 
aeriid or oUier eUftlc fluid, by which it In-tantly throwi ofl^ any obatadle that 
maybe iu ihe way. It diflkn fnnu expLBnson in Que, thai Ihc latter Ie A 
gradual and cnncmuEd powerg whereiift tbe former is alwEya auddeu and af only 
momenta^ dntalldn, 

EX?OST*NTj in Algebra, li a nHTuber placed ovrr aiiy_ power qr inmkcd 
quantitjk to ibow to what height the mat la laued; liiUl ^ id the oxpanent of 

and 4 is tbn expuaeui of x*. or xrxx. 

EXTRACT. Mtxiures uf Bcveral of tbe principlev of vEjiPtahlM, r^uced 
by decocdfia cather to a iolid^ or to tbe cOTtEutcnce m paste. Tba WCtd ts ilin 
npplTed by modem cbcmutB to dcualc a pecahor lubstuice ftirnHsed to he one 
□f ibe unmedUrn pnneiplei cf vi^tiible«p and the aame in all when mpara^ 
ftom my fijrejgiji edmixtarie, except aa ibe peupertinns uf its oonatituent prio- 
cipks miy mry* 


F. 


FACADE, or Face, in Airbitectune, the aide of a hu rfd i og in which is the 
principal entmncE; aian thnt exterimr part of X boildbtg which li projected or 
adrancEd beynad Ibe uuuu body. 

FACE GUARD. A kiuil of mask to defend the faca and cy« from aeci- 
dcnlj in Viortoua chemical and mechmueal pr^ewa. A guaid intended to pre- 
Ee rre tbe and particobit'ly ib^ eyes of imitlut fenndem, and ulhmr 
being fnjuTcd either by the heal of the lumoeo er of md hot melted ineEah on 
of riiigmcnti of niFtala diipeneil bj tbe hammer, U dcienbed tn the Truns- 
adiaj^ vf iki‘ Socxff if AriM. Tbe guard ia of two fonoji, either A (wif of limn 
wim-gnu^Ee cf n emred form, OlllJ faitChcd by A hiugE to the frrait port of the 
hilt ^ or A mEEritg mem: nr Icra complete, with lha eylAinlcs catered W ith vire^ 
gnuxe- There ti not mutdi notclty in the niventHm itself, hut tbcTC Is in its 
applirnciaa to persmts cxpoiiijd to the tttdiant hfjil of furnofirSp wboie eytar 
well known, often bcconm mneb mjurcd thErnhy. The greot ntdity of il for 
ihcse purposesT hilt been tciliSed by n namlicr of personi who hore TecentJy 
ndnpt^ thnir use, and have expressed their vnrpiw at the trifliiag heat which 
lh?y^ in cons^iieticE, felt upon their CiecB, The aulbar of this iuTEntinn, Mr. 
Uia^him, rvmved A ruwaxd far It from the Soctety; and we IietC DO doubt 
ihfti Tlx Adu^mi by ibcse cWm^ of warlmKD tbf whole uia it wax deiigDcdt 
would pruve hlglilj lo- them. 


FACETS, Ul Cr]ribllli^siiqkH;^, fint aqiifjicefl wllidi baund iha ^ 

CTyvtala. ^ 

FACIA, flr Fucia. a broml flat pivjfttlfiij pan of a bnEtJmjr, m thn 
bonds of an ircbitravtf, Lmnier, Ac. 

FACTOJl, in Anthpiotie, a tuinE given In tte iwilliplicr and midtipOiLniid, 
as their QUiintitJci mubiptEod tagnihtt coCLitibite t]l4 poduct Ot factum, 

FAKE. One of the cireka OF inndingi of a cahi^ OC banFsei'i U- it. iS™ dis- 
pOflEil In A coiL 

FAN. A fflachmo uacd to agitate she and caiiH it to imniiiga imon 
othor bodies ta reduce iheir k-mpenitiire. Tboie iised for cnol^ tile iHtwn 
am mndo of tvetj Vodoty of fijnn and materiaLi that fancy oan^venl; but 
th^ ^Dcniflj cmiiil of a mcea of paper, totln, or any other Iighi cut 

scmidrCtiLiulVj and mnanCed Upon Several ]iale sticks of wood, Tvory„ bnkw- 
shell, or tho li^e. If the stuff b# nngic, tba sticks of tluf nnMintiiig Hre plaeod 
on the least omamenled fEdc j Lf doAl^ they are placed beliriit SornL 'iTio 
paper is plaited In such a inanDCr that the utickj may be atteruataly iniriird 
and outiiard. In the middle of each pkit the itkks are cementodi all of 
which are oit exceedlo^y thin and deUcile, and they m cmmected together at 
the cud hy a ikigle met^ hy iffllich iha fiin, ae It u held in the hand^ mny be 
elihw folded up nr expanded- Tile Chinese acd Eaat Indians MCtl in claba- 
raia cau-ving npon the Ikn stlcka; bat the ete^ce end imt^ displayed by our 
own aitiats upon the Other pCirtB^ are unriralkd. The terfll (kn is applied to 
thwc iTnall tbho or saBi that rcceivti the impuliSD of the urind, and, hy a 
caimeiiDa with keep the eaOs of a smoek urndmiU dv&yi 

in the dhirclion of the wind; see WiauiLiLt. AUo a rotatlTc blovmg niachine> 
coTuisting of vanee turning npaq an aiiik ujed for wtniiuwbig com, Similar 
apparatUi u used |» dweafiC the speed of light nulEhmcrj^ hy Lho rtsiHLance qf 
the air a^nel the motino of the TaneL 

FARINA tmpliea generally vegatahle floor. The flour of the Fansmii 
bakers (which it may be pre9mn«d ki chiefly^ if Dot whoTlj^ vh«L[cn,) waa 
UOCfUmcd by M, Vauquelln to consiat of ghTtert 10.2, itflreh iWert 
matier 4-2, gqmmy ghrtmoiiA matter 2.S, and me^lnre to, m 1GH> uartm. Tli* 
fiuinD of rnsny csgeiahlea conjllll ftlmost en^ly of Btareh, u U the case with 
rict, aSTOm root, and the potmtoen The method of ■euaintnig the farina !Crem 
the latter rMt is dasetih«l wiih figmes UDder the ward Baiian. A patent was 
granted in 1823, to Mr. fonjamln Guolsanr of Pimdlcton* near for 

^ certain im^ruTcments in the mantdEictiue of farina and sugar from vegetable 
pfoductiDiis.' The specJflatUno eiplafna it tn coEuist in a method of converting 
dAhlia, b»tar cnmjts, mangel wunel* AUd other roots, by the applieatloD e£ 
anid. After the WM have been well deailcd washing, and deored frtrai 
their skinB by nihhmg or other pmeta, they arc to Ew aliecd or grated and 
stoened in a nature nf pure water ami acid (the preterimee fedug gtw^ to 
■nlphuiic ndd), in n ratia nuying from Ewo Ed ten poundi of odd (eixurding to 
tbo foots nps^d uponi) to a hutidrcd weight of fovta. Those which tHMseai 
tha loeat uatuml sweatUeM will prahably requiro the IdOst ociA fn this 
ffi ixtqre ihfi rnoiB ore to be kept litl they become quite soft or ptdpj, when ihey 
are to be Washed with pnre water till they ceoss to Lfute ^ ihe and. They ore 
Belt to be dried In tint nin or in an ovan^ and then be ground inte flour, and 
uaed for making hfvvl or other (lumuicB far whSeh wheaten Hour jj emplnycd. 
Ta eitraql thn sacchaiine matter from Mr, GouUm] employs a second 

doM of dilntcd acid, in the pnmrlinn of frem two to ten poundj of the add to ■ 
hundred weight of tha farina iLuj Dbteinedj and by thi 4 tneans the dbroua parts 
bKomt mieemtod; after which the add is to he noali^ixed and separated from 
the aactharine poituin, which is then to be danfled the utud pfoccEes; or 
the sacchazme matter enayT hy cuariniiing the flnt procea, and UiUig an addt- 
ticiiLd quantlLy of Acid, bt ubtofacd at cons withmit fast converting iIie rooEa 
into floUTr 

FAHRTBBY' ii the sn of ihodng harsea and idminUtcrlDg Ea Ehdr diieasev. 
See Houe-sncii^ 

FAT. Animal ojl m a contrcE:c sEate, dcpcAlEed in mlnato cstU in vanans 
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FEATHERS. 


pBitft nf ihii of ftaimilif IIjd culcHir ii wluEf or fdJciwab; it ii uKipId, 
int>diiitmir iei»ciluM« in maLxrmii m aIbdIupI, kil it cQimmii^a whh dbJin nnd 
ibnni ftOAp. a Etwriw Cixy^a by fbxpoaut? to tho tOid bmoiH nuicl^ 
ibnning; a pe^uJiaJ ■ofisdi toJlcu dit Hbiucic. ft U dgnco^Apraisd bj faca^ nrodiufcn^ 
ih& Mbad:!? (id^ an empyrmnitl^C ol^ and cmbonAtfid hydro^d^ leivlug b 
reddillim of ckaj^cHkL FuL ii Lhc BciiiL, and it oximBi Kt'mu of 

tba mctidti wht^ thc^y ajic- ccinibin-Ed wiih it in the- rdtin of on Jiintn^jint- S^Qme 
idtenating infoTfiuitiaq m ihfl mUJaro and prnpertiea of fal; odd ibt modo of 
■Bpjuntli]^ km cuiutiMuit priipertk*T fktad uqd^r the bend CxjrtiLt See 

Sd4ri 

i\t ii Alia A Mine ^ea to a idcjmtre of cnpACfEyt diffetEs^ in diflenidl 
rorudiodhiefl. Tbia, a &t of iEm^!a» contains 3 tn 4 cwt, j u ^ of utilurtmii 
boaka i| fom balffl £ B fat of winr 20 to 25 awl ; h Ikt of jam 'JUlti bocidtAI. 

FATHOM. A meamre of luc feet, uihrd to ibc leoglb of cableii 

& 0 ., Add to dltidf the lead or loojid Utie^ 

FEATHEflS^ A ggneTol rame for the daEdzol cohering of hirdA+ CbcnnloaEy 
BKVnllied tbnj dtti found Ed differ but littlEi fnani Kjitr or onstld. Mr. ] [nirhat 
boded lome &«tbein fnr * loPE time ip Mkr, bat diaconer^ no ttmeei df 
gelatine ; the i^mll !■ chioiy alburuci]. Teathen form m. Gortildcmblc arEldi of 
cdmoinTf, paitfcnlarly iho» of the offtrirb, IkL-rOB^ strod* ]ieACvrkj gwxv, 
for plnmesi ornamrntit b^d^, pfni, &o. Geeto are pluckcii in aome ™ia nf 
Engfapd firo timea ^LJemr, aqd m c&Td wrAKnla many of Ebeiti die by thfi 
borWoui c\iltdin. TfadAe from SopicneuMrc Ulu catecxqfd Ehd beti, wbiie 
tbD«e &OI11 Ireland the vortt; IniE theto are oerptioDt to thia m|ef for wc Lavo 
Roen some friih fealbere to iboae imported Ir^m DoiitftB oml Hcnibujgj 

d-iJeh attain the blgbcit pncd in the OJOrket !rum thei? Idpcrior atrEnglbt 
u, durabifl doalkity in tbo making of bedf, Goow feadien nrv uiii^y eartsd 
intfi irhiEd nnd ^y. Tho latEor makE E^juflUy gdod bads with tbd wyta, bdt 
^dr ddbur dimmiihes iheir roJyje fur aolo to ibe exlcnt of itmnee iba puomd 
in tho bolt qnaliliot. Thw fealbm driiominaied poultry^which art &DDa 
Hrrkeyi, duiia, and fowli^ ora taf Ycry inferior Tolue; tbt dltboogb Sey are lull 
to the tnuch, ihoy am tou deheiont m eUitiGih' to iruike light or good bedi. 
Wild diiok foBthoTi are aoft flnd dulk, but thi^dilllcuItT of curifiy them fj-om 
tbo odour of the ml they cmitanL, remUn tbimi Icsa mltahli? than thwa iif the 
ffoo^ Iriih fcalheri haTe ohtoiliEd a bad charsets from tJir qinmtitv of 
farc^ mot^, puturulariy lame, with whidb they are mixed/ A aoiaJI 

pOTtlnn of lime iprinUed aiooPgal freab fcothen lendj to their proMiwalKm^ by 
c fTTubm lag wl^ the ml they eontum. wliilo it aim prcfeula tha pnUcTBcdi^n of 
the imall portidRi of oomial fibre that op cfurinuaTt y adliere to f but tbo 
THab peoHaiicry^ or iho itoid] dedem m Irtbind, mEb the ™w \f impo- 
■Ition, load them tn aq bjurimii cacbtnh which tmdwn the deaumg of cSl 
featJaeis a wmh Erf" tinu* and difflttiltT. Tbo faUqmng pirfKa» of ctcaiing 
fealhiira Irom dieir and preparing them fjr use In makin^ brds, wai com^ 
inuKica^ bj t^ SSucicly of Art* re^btol yean ago by Uto. Jane Richudson/ 
whom the Society reworded in ronsequenca wkh ibe'itrm of tweuEj guineas, 
for ETEiy galktia of cIemi water, opo pwjnd of ipiicklimo; mix them 
togc-lbcr, and when the umliKolired Uma ii precEpitaiad in fine puwdar, pour 
pff the lima water fur ll«. Ftit iho fentheTa to he thmod mto anothfr 
tub, aiid add tn ibam m i^uimlity of clw liino waIct, oufijetant Id carer thapi 
ii^t th^inc^ after thee hare been weU immrmed and tbmd about therein. 
1^ feaihrn when thoroughly moiireniHl wiR duk down, and ihuuld remflln In 
bme water tJiM or w dijl, after wldch tba foul fiqum ihoidd be aonaroted 
tram th™ W laying Ihem^op a ueve. The fraiban iboutd be ftfterwa^ well 
wa^ y da^ w^, and dri^qpon nebH the meihaa of which niAr be about 
ihe finrnm of Cahlmgo neti. The ftuthore lUMt be fram time to tlie abakfn 
|l, e mJ „ Lhi, ^ tbc rttr tn be 

fuf use. Tht admiDion of lur wilj bfl •fmerabki in the drvjne. TIb 
7^ j* Mmplrtrf in nbout ^ ■wOek». Afor I,. ini b^ued 
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Fc»do, a term sippli^d by to mnow rib*, pitccd ctlgewu#, 10 

ftnUi^En fTHmiitff nnd other pjiTta of znoeliinBa. 

|^ATH£R''£iJ(TRD juy gf work in vhich the edge of it li 

itAhldtijiIlj redycEd in lU thickaeM. 

FELLING TH££S. 'Vha ctillJRg eiowh of treci 
Dt the petpor time,, nnd m the nunneTf reqiiiie* 
both knowledge snd AkilL [ti ptoper icHnsa ii 
mm&d by cajuif^, u maturily of "nmtbr defecu 

in Ihff we% and new nirimgeinGnti- tiwwry tree tliai 
iadlcAlei decar, ought to be mHucdi^tf'ly felledp im iH 
f alue w^ dj^reue. In pJI trM, there we three 

ftflgsf—yontk, nLBnhood, and ege. Tha begiiuui^ of 
mAohood h the Atteat petigd Jof mmorlRg ttcefe AIL 
pl^lAtknu^ when amred at znatunij, onght to be cqt 
flown find replflotedn Winter ii thr proper iMtin for ' 
tolling fcreet Lbii aim uot ta Inc diiiMfkrd t hut sUUEoier 
ii ^fetubte for thgie of Uic nalncmi trib^ In ipririif 
ptnd Antumn^ tiie wood h fuHeat of wp; in wwter Bud 
imniner the leaat EOp mnd tberefoTir at u the BnUsil timii, 
geuemlly ipe&kiagn for JEVolling ihcto. Dot b fcillbg 
onkir itnd snoh u liAre to be dLiborked or peeled^ the 
cuij pui of tile epriiig, bEfnre the leoYes nppcAT. Im 
found to be die fittrat period, u ll^ bwk will &i that 
time Fuity EspArAte^ or niOp"' ni Lbe workmen t&rm 
il. 'fhe prep^tnr^ operation to felling, it diabmoobitig 
the troBi of encli hmoi ast msy endanger the tree in ItM 
fnIL In arm* of titolw that ate vrrv gtt^ k ia ijwAyt 
neefi'oarj to chi^ or afqk m them close tn iLh bob?, and 
then tneetiog It with dowttt^fat slzokit!?, it wilL he HTereHl 
From the tree without apUidpg. In Celling the ttee^ 
take ezLEn nlwave to cut it ms elooc In tbe ^Duiid m poe-^ 

■Ibtrp Imleag It ll mteoded to b« gnilmcd up; and 
the daing that U of odrAJilAge hi^lh to the timbirr 
pod the wood ; for tnuber if nerer m nrach rdoed, if 
it he known to grow nut nf old ftock^ In the dleilling 
of WoodLmck tbe citiipatlon of (he ptompa sitd roola ii 
die rnoit luborintu port of the procesi. In Britiib 
Amfricfi, the orditiaiy method k ta aikv the fttnmpi 
tp remain for B number of ywn, HCtWfding lo their 
fixer During thix period, tho EmidlEr fihrEi gradually 
decay, and tfi root jt»elf ii cocb yr-w remored n littla 
fnFQi Viz original p^rinti by the Ikaot. Wbsn the Iat- 
mer judge* that time hni u (hr produced d«oy% U tn 
rtndcr the mnuriil of the ilmtrp* and xociei prscricable 
by the lunn] niej]ji% be pitchci npon iJlC fpring of Lbo 
ycor^ whn^n tho Adll hu been k?o!!etic4 hy the tetumiTig 
hrat; end with the Mli€im» of four or hre m^n, ima 
a couple of poirt of oxen^ he ef&ctf Lua purpme, by n 
groat deal nf labour, and under p diudvauL^ooua 
opphralinn of power, owiag ta tbo loltncH 01 tho 
gtnuniL 

In Alndcav, Esq, of Piclau, Ifora ^tootia, 

cut dnwfl trcH nnd KmoTcd die timbu iimn xield 
of ten BcTm. Tbe foUowi^ wero the mean* adopted 
by that gtmjleman hir deniingthr ground of tbe rtuiinH 
Bjid nodt vhtGfa proved e^cfloctuol, tlmt with iho 
Buhilanor of four men he cleared upon on avenge 
SO atntnpa a day, and with ihein every nxit whUux couJd 

impede the prq^e.M nf ihe ^ougb. A eliip'i w^h, or mnvoliio cfinvi wna the 
mochina litm fur Dcmmukting a great mechanical power; tMi wm bntLght mio 
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feamentation. 


themlddle of About an oae of itnuipo, and futEncd totliD IiDv««t af lUrm. From 
tie uaird of tfao ’wmth a {rMoeedcil, irliicli extended Id ibe fanheit jttuDo 
lb the piEce; t number of ehorter Ebaiiu utrc aim nroeideil, eacb haxfDe a 
rag « one end, and a lu»k at ibe otLer. Bj pacing xU JiOoJt Ibiubgb ihe 
rmg, tbey wen uj»n (be jCnmp# neansttu th«t tii vbich ibe eliwn of tie 
J^»L***I*“1*** it "traa TMsed, Ibeee obaum WCte ia aOcecBijon 

™ leaiter, BO that the vilteh wae eiuploVed witboqt intemtutlou, till 
tbe nearer jtmnp was extriufted. tn oirariog Mr. Bold, fire hAliile 

wm employed; at ihe winch, two in fixing tbe ehiunt, ami ime at the 
1 to to iwM. Wbeii tba etiKbp Was large, ihoau who attended the ahahte 
"Oeanonally BExisted in tnrriiug the winclj. 

te tte ^aynseti^ cm Ale prm^M aiitQ two winch handlea 

M U»o crane b b, which » chainL-d to the Wgeit ttiimn e,‘ jfd the loaitinn 
ch^ prtotodiu from the barrel to a dutant aUunp A, to be booked an to the 
leadiiig ebani d d la loan at it baa railed tile ehimp e, and baa hceu diwturaeial 
fifnln It, ro that the dilfrrent atumpa are raised In ttiCflemoa, from the fritliHt 
to the neaiE^ The wtneli ia then raraoeed t« lace the next trartiDii, and the 
cbani ^ndad to the fintheat it can reaclv while the aburtar chains ere 
Arched to tira right and left ilqm])#, and hoakad on in nwcesckillto the le ad m it 
e^ and thv ooutinned until a wboln did« round the winob iiaa brtm 
cJoBied sh^ Ibo ytump to wluch Ute wineb Jj attached be liable to rice 
way. it will be raqutttUr to laab it tn one or two in the tear, tasacuM the 

pllIT]|A«CL 

i £LLp£lS( iTjc emrfid piciicfl. of wnoA^ ujimllj iJs wr richt Ici laujTLber, 
wJuthf wbcii miflcd _edd to end, fomi til* cutrulor or tifrfj^ETy uf djuaec 
wMck itii; spojECi jin> mfltrtffd Sw Wiriii.L ^ 

caP vMnih. tidrp wofll, aOkg h worked inttj a foWa 

™ tertiare, «JM ftdto Vithvm fipinoiui^ or wcikfmg; it la ch]V% peeepIdt^ 
m Uifi miiniiliiccnr« of hm, smd imder tliit husod wiffbc foimd di^ uf the 

pitTsce*!, 

vtgetnhlEB and aniimUa an deprived of life, 
toe etenmnia of which they an Ctmipawd cinrt ait actum an each other : Mine 
*i,j it™ ?" eombiijajioM, nthan become entiraly undesouipoiiiided, 

fe* vS” ■ the t'lnooi t M«nd, the acatnii; third, the putrid. The two 
CreelnUe mJani'*' 1**^ to regeta^ cuhs^cea; the Inst is common larth to 
tohstoncM, (^h the change it iinlieami is, In rafcrane* 
P«b*ihction. Meiitorr, and gena- 
i*f aw, ara ni^Biy to fntmentation; and n woim tempc^iuie 
cbctML^ pnanotee wh3e by an exceaa eillicr of heat or cohl it ia ^entirely 

/moai F crBteef<wifl)i.—The rinmu frimentatidn never lakn place cicept in 
’•" reotarfciihle in tihwe which contain 
Mwhanne princ^e. If * decoction nf a vcgetohle bolding 

oTL^Tv ^ <w in a Vesael eitltcr llneovcred, or 

rise •*?“ ** bewmaa very turlddf l^blci 

which sjnkn*^ iJIrf. f nraeilagc b at ihe aanie time diiengaecd, part of 
liaiiii I bottom, and tito rawainder rites to the top, where, with the 

railed yciS! ll^nTe 

^ Ihe ferment llmd m coasidcrahle, the operatiot.^ on briahly fJUS 
!, —^ beeDraet gr^iially more tangidd, but it is a conijl^blc time 
I 1 V ^^^****' A flijid wbich Lu lid-dirnmiifi fTi-p TEm^tia fEnn-frfiru^i 
to prapertice; ite ap«d^rity 

BcnuiiKH s ^idl^ IS g^c i It becDOua hrsk and tronspnrent, and Las 

It lu ^ ‘be iaceliarine juice ; and fram whoteret 

nfnJiflt 1? i‘ “fibrds, hy disti n a riniT . A light inflaminriiEe ftnid adlrtl 

'^^ftoanl. or LAVDimer, ft ap^ari ihal iugor 
mto alcohol by the fom nf a part of ito wygar The oxy^ 
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empl^'e’l ti> furm cu^nlc add ^ wliiiih ptDduftfi tha hqliblei nbaf rvcd un 
Ihc f^uCDLj^ff iM^llor. A small qiUintitj of y^Ml U al<rayi vidfia Ufliirm 
iutcnd^ bo bj it miUerbllj^ uccdi^rafiei mnd retidere uiliforiTi tbia 

pn^ccai ibrijiJgli tbfi wbp-l-ii mitte nf ttuid. 

/itttaiu FtrntHMiiau When lh(iM>ia Uc tar ttie Use <if the table 

they «5 iqtn c»,ki while the fermenCiiaDU ie yet eetive; et ftni the bunw- 
buie u letl up«n, anil aa ye»t li ttischafgea, the hartel U filled oh with « pert 
of the fluiil or watt rescireA for tllPt purpose; efterwardi tlie Vessel is Elosed, 
But if the fhiid be ftUawed to leinetu « euffiEieql ttHM in opeu Oetevlst the 
TCstons fomuntsbon cotPH cm, which changes lu taste and tmell, and eoaverts 
the fluid into rierjror. Thu ehcyige takes pEuce uiOst rapidly «t the teihperalqra 
uf about wd is promuted hy cluniging the surfaces of the liniHir by stirrinp 
jt, nr pouting fl ftom one vessel to antether. During the ueetoHs feixuentation 
the atEshdl hnWhes piygen to a degree that eeuscru it into on eeid; luid if the 
liquor -rtteh bos nndetgone this process Ise distillnl, pure viuBEor, instead nf 
ardent e^t, comes trvor. Simple mucilagi w3] pus tu theacetoLciJcnnentaticin, 
without buing preceded by the viaoil*. or at Irost the rinons foratcutatioo Is so 
tTHnswot is not to be dtsccmihle, Wjhei deprired of tnttcilagp cannot be can' 
verted into vinegar. 

^atriif FrrmraMitm. WliEd dead vegelobtes ecntoin mneh saccherine 
iwttof, and the other circamatanoeB necessary to feTmentatton ere combined, 
the TTIMUS, the ocetotu, olid the putrid fenpentation, BUEceed eech other in 
tognlor order. When m«cJ]j*gE is the predominant priueiple of the rcgetahlv, 
the ncetoiu fcimcnUition, above desEribed, is the first chanev discaverobliii, the 
Duind r^owi of cenne, os it la idwayi the lost, but tbo viniiiu does not appear. 
Whoo slhomcn and ghitcp ore predoniment In the vegetable moitor, the mtiid 
fettoentelicm ontjt is s|qiaient. We have obeerved the progreu of a saceharine 
fluid, front the vmoiw to the ercelous fermentotian ; let us now trace it to the 
putrid. Whrti vioegzr boa been complVtely formed, and the warmlfa and 
rzposiiTD to ^ air in which it was formed on? etill coDrinued, it gtndiuHy 
heconim viscid and turbid, en a|f«Ditive gei is emitted, uxurunnis flies aS, on 
earthy ee^ent is deposited, and the teinatoing fluid scoieely diHfcn Jjom water. 
Siich u tile chotigE ^nred by putrefactive fermeutotiim in aeacchorittefinid. 
WJicn moist Vegetables are heaped together in cofisiderable dllanlities, their 
putrcfuction u attended with the pradnclIiMi of consideznlde heat, their whole 
lealitro bMomre leas cshmnt, their colour dark, and tdtrogen. hvdrogen. cae- 
bonic ncid, and unmoniacal gases, begin to be evolved. W&n the pu^fwtlre 
prec^ fau pranced to this stage, the vegetoUe matter oiTonis exceUentioaoirre; 
tor it as obvlmti that the piinclplea of vegetutdei are liberated, and mu ready to 
nmtah the wed or the rent to which the manuTo is applied, while the warmth 
snth which the dcMInpoeinan is attended enables the seed «r toot more readtly 
to reretVC the food thus eflVtod. The putrc&etian of animal iinl«n>H'=. 
itoder the same cirwinistanee* tlutt protnoto the putrefoction of Tfeetahles— 
htlMlfditV, s ternnrmre neither hot nor cold, and the occeos of the atmosphere- 
but u disttogiushcd ly B for grcotec oatsameness. The preseace of the air ii 
the least esKitt^ j^CuLw, for piitrcforrian goes on in vacno, the air Teqoind 
being supplied by the decompouiioct of wilev A very small muntity aalt 
hastens puttetection, while a couddershla quantity tonuikablv retard )L and 
IS therefore lued in the oreservitioii of animal foosL The fii*t iTidHrio a of 
putrelsctiDn tn anitoel eulistaneeft b a cedaWtoUs udour, their substance becomes 
soft, ^e, then greed, blue, and kidy, a blackiak brown f the smell at the same 
tiwe becumes more noiiseous sod jicnecrstligg, auunoiilsoal gas is perceived 
oOier ^ also escape which Hit of an mfoetious and poboomie lilure - in 
the emb the tubatonce loaea all trOcn of oigankotiDn, becomes dry. aoft. and 
reduced to S state resemWlM that of on earth. The wwtos tnaecte 
pDcnkOy found Among putre^mg eabsianccs are not prodneed by pntre- 
foettoo, and therefore not a neceaiory oonsequrnre of it; life never ■prinim 
hut from hfe, and ^e miiggote are them beemiso the Fnieeti from whiot they 
aprlto, directed by mitutil, have depoatod their eggi untmg matter suilohte 

lUT IhClt Jbi>da 
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FElHElEI'rTO. A HkiLNl4U)ce lueJ in cDEourki^ obtained hj ihs tiuLdr 
tmtimi npOL-r iQti p4wdi?red bnjnitone'r crT of eopEkir nnd whitif vitriol. 

FESTOoff, in Areintoctara, an orofiTOfTit in u5tf or a gurland of 
Boirvn. Tbe term it &£hI tippJLdI Eo dwpfliy* if hen tuipEodEil «0 iJ to fonn 
elliptic GOrr^^ with the extireniilJea iji Hie clj4h dtpsodm^r 

FIIiRJE (ViGETiLlLB). A jobitBocB af great ii«e In tlie arti and maHill- 
foctarrs:, ruflLbthln^ lJb refid, eoniHgE, fitE. Fur tbrie purpoisi thfi lllainentinia 
part* df lli'Wp *nd are emptu^Ed amon|^ oa; in Sweden^ eL Itfong claHl 
in laid til bare bteti pldpoied from the itidta df hop* 5 and. in lodifiLi aieeed- 
inglj BerriEeiililD fiinla^ ood cablat bxe nuLniiTacEtiirtid Iroin tbe ailfiki of 
cocoa nuL 

A ^lecuiuT oigHmc Cdupoundp found both in ujiiiiijila and Tvg^ 
yib lrfl , but prooired kowirycr, in !ti moat diaraclenatLc itato, frottli animal mat¬ 
ter. To obtain it, Wti may Wal Mood OJ it lEBim from tl^a Teiua with a hundte 
of Fibrin ioqa attai^cH itaelT to Hicb itetn, onder Lbo form df long 

mddiMn fUamenta, which bct'M:j(ne while by waiMng them. It ll fd^ui, wbtlt^ 
ioaipod, without fittielh in^ciluhle in water, lofllcni ttk the furp becombig viidii, 
brown, and seim-aiinipBiTnL Fibrin doei not putrEii' EpHdjIy wbed kepi 
undfic water. U ibr^nka on eEpoaure to a couMdlrabld htrak and emitl ihe 
finicll of bumiog bom. 

FI p. A abort and ibiek bar of wuod or Iron, wbkb, paosEOg LbruEgh a hole cut 
in the lowu? part of the topmut or tnp-gallMnt tnjut, and renting upon tbc trt^tlo 
treeflp icnrei to fiipport tfadsa maala. A tuME liopoitant improvement upon EbU 
port of B phTp^iopparatoj, la the potefll leeer id^ tnvenLed by Mr.Rotcb, by m^ana 
of which abipa may atrdtc ibelr Inpmilfillf or top-galliuit niBata, at any moment, in 
le&i. thun emo mLEkUiUi^ And M thfiCU again in loaa llum five mbiutca. The Lever 
BdA coniijt df two powerEnl lererw nf the £.rit claa^ mating upon irgn pEatet or 
eorriagej, bolted upon the upper atirfiRV uf the tr^atle-ireeii, and eairylng tbo 
gndg^fiiUi or tmonmni which lumi the fidcTUm* of the lecen; thcae gqLi%edfla 
pzLsa thevugh crrculiu: Elotebea ent in the upper lido of the levctw, and that part 
of ilie Icverf which reata upon the ^te being formed mlo tbt^ am of a 
af which the gudgeodJ am the centre^ the lAcle weight of tbo edobIji ia aup- 
port^ upon the carriages^ inotaad of opufl the Aikmni* wlikh merely icrvea v 
ft centre of rndtlad. The upctalicm of Mdiog a nuat ia oa fcHlowi s—The moat 
being iwayed high Enough bn the abort amia of the levpra to ent^r Uir nd-hdl« 

( which ia defended by A Ycry fiUmt fraq plate), Chu longer oima ore ikprcaBcd by 
tackles booked tu ibeir ei;ireniltica until they attain aliUTiadnial po^itionr when 
they are f«iired by Loalmig*. To itrike m moat (the top rope being rove and 
tuadA fait b^wj, all ihnX ia ncdessnry is tn alack the loahings tiutll the itmin u 
brought upn the top ruoLv and then to lower away^ Tlic^ patent krer fidi 
may be applied tn any ship witbnnt any aitefatinn ill her Edpir maal^ or fni- 
holeia' and &oni the mpidlty and certainty of tbeir opifnilioiij^ mre caJculabed to 
render moat importaiil agrVLi:^ lu navigninra in tlie moat trying fituatiuni, where 
despatch in itrikmg a nioat may be of osaentiol eonae^ucUcCp Ui iu tba COie of 
a Eborp ahip grounding Lipou A rapidly falling tide, In galoi df wind at ica in a 
dork nigbL In the ca»e of springing a topmut juat obava tiie cap, when 
in cliOiK, the lever ddi will be fckund mridiialile, oi the tdpmut may be 
ItrtEAnliy lowered nnti] the part which if ipnmg is hdaw the cop, by juat 
tbaklng the ve^cel in ibe wind for half a minute, when alJi will be aoie, and 
■he may be kept on her course ognim So bt risible were the Lcmla of [be Admi¬ 
ralty of the utdity of tbb invention, ihoi they paid tu Mr. RoEcb aWgC sum 
fur the use of it In the Enyol Nary. 

Mtr fLcrtcb has lUbacqncdtly taken out a potent for 0 pmp for luppurting 
maatlj by which the Etutin u transfemd from tbo trestlff traes to tlic Ldwar 
nmat^ jEUt beneath the fop, and acts in a direction nearly vcrticaJ^ The cut no 
the foUawiug repres^nta aU outline iketch of the appomiLu. a is the top^ 
miUt f t the lower lunst; e lbs dab (which is a Btrimg piece of timber Hited to 
the Inwer mast m strengthen It) nbown in dotted Unea; fS the checti of the 
lower mait, oa which ATv fiaed the ticille-traES e; / the lid of tllB tup^ 
matt ; ff a bnlt llay to the tnp-moJt | A, Ikt rngurpaleni prop, bolted tU the lictl 


FtLK. 




pf ibB top-mul bf uf m iron 

pljLt?^ epnni»t^ with ih^ iiingn jabl 
wMch It tumik ibv nlhn irPil ml'' 
ioj; In po Angular entity lllAdt tu recf iv'c 
h ID the fiat df iHe lower mni* T * ihvren 
\hc poahion which the prop takcf whun 
ihe top-nittsE is being mlird nt Iow<irB*l; 
the nuTcd dotl^ Iblfi P o TEprcKnl iho 
fimn intu vvhich the tmdi?-ireifff Dfdl' 
Partly become bc-nt by the feedan of the 
Enp-mnat. Tliia latlet efri;i:l U owing to 
the EreitliMree!* Itaving tQ aupljTurt tha 
whole Ttrelght nf the Eap-austf with iu 
endi rpttiag upera iJif! irtade^tmih Tp 

the weight Is !□ be Ikddedi ihe fnrce of _ 

the wLnd^ vbieh bu » tendency tn in- ■» 
cfCBCC that cfiect in a lenfold degree, 

X ciaJly when the mcbncii iwaltiou In 
;h the maBtft of inoct ahipa Aire placed 
it taken inlo ccnauietalion. If mitCAd 
of the bd and the Ifaitlcdreef bAvIng 
to withfitcitd aIL tliii force, the little prera 
k be |ipt inlo the rarity of the fiihp it 
win be aeen tbikt nearly ibe wbula of it 
ia thereby thrown dkgoiuBy npop iho 
lower nyut, which n Wni^U able In EuatAni 



rjy Atif 

catc threodv of iniinnl or Tegetahfe pr^ 
duclion, ™b Ofl are podored by the nlk-frann, ipidoTl, pebtieij &-c, j by 
the eomhinjitEEFQ and Cwtrtibg of which, tlmradd, cardAge end cloth are mode. 

FI LE. a ateci matnuiitnt employed fer idtafimg or ftiiiig a amooth lurikce 
fo artjdci made of metod, bonri, wood, Sbc. ^fbe tAiietiea of dlcA are very 
extfDHiYF, being eaprm^ adopted to nuniercHU dilfVrtnt tredo irr brenebca iiT 
matipranure. Tltere howoiwr, an Immcnae rariely of file* Ahieb uni applt- 
cahls- to gwnerfd pnn^et; tb™ ore diilingiifthed by the lerttw uf flat, Mf- 
roandi three-MmAre, fonx-BipAret nnmd, liaod^ piilAr, rAnE, and alher technicHl 
namea, which dennlo Iheir ETAJM^'eree aecliomJ ahopc t ibeii CAch of ihcae ahopej 
ttuy he aiQglo of dunblc cut; tliAl iha notebeft or incMona made upon them 
rnty cOBjiAt of anlr one Kriea of parHlkl liaes^ techmeoDy C3^cd BooLff^ or of 
two Bedef, In whtiab the Hnca or {ndAiinzia CTtm each other dEogon aJiy. 'Fben 
again^ eithar of thew- latt^ may be of difihrent drgnm of Coamtieatf or fin ^ 
Oera, dcomtiinALDd in the trade, roughs hflitAPd, aeeend-eui^ and BUkooth % Elke 
latter tonn indicating t^eth ao fine and clow aa in pmdoce upau metAl A Hufuce 
ocarly miOntlt, iind reipiiruig uEify the aid t\t the bornUher to polish It* It ia 
thru lo be nndentiiod, that e»h of these daaaefl and TAiictiea, m most of thetPp 
arc rnode of Leogthi did^lng imm twu or three mchei, up to twenty hichea 
long, Fren ihcae ore not aB ; Ehare ure oltio u uuiuermiA ctaai of reap, which 
haTe jogiETd iccth^ nnd are chledy UAcd in working buna and bard wotjdi i oIod 
rubbetA, which flie gr?4tt hr at^ iquMte hies, uicd by etnlihA and atlien; And a 
peculiar clou of Wry hJcsj chiefiy UHcd by millwirIghtB and en^neen, (arming 
0 medium between ^hbcR imd HIca of ordfnnry thiEkneu i licaidea a great 
variety of OKtrnurly dalicAte lilet of the beat »te<l| used by watchmAkriw and 
oihcrt. When* thATEfane", It ii emukder^d tliAt the iTtf manufaeluTE thm 
emhrecea eereral thoEiMlld diatmetioni, and that mBTiV thousiinda of ikinilieo 
Are cumtABllp employed in their Ikbrii^ation in the neig^lhonrilDDd of iibciifield, 
BirmitjghAJiC Aod places au idea of the exte-ot oud iiupcmaEioe of it may 

he fotmrdf Ihc itifct employed for fllta la required to be r«y hard!, and, in egji- 
■equencepnndFrgDCi a longer Jjrtjctto in the Co-nreriion, Uud La raid to be double 
cunrer^. The Vern^ hwy lOcft fcre made of iba inferior morkl of bflftervd 
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il«l i thMB fur iluirpciung iltp teeth of »wi. and lliO Mime ^licatt kpdi, 1 » 
mud* uf Cfkit ■teel. 'nke itiiil !i pnsnoualy dratifE il tlae tilt hmiiJtl^ mlij 
of a ahiLiiMb lllCa TiiB (kt anO ilia Boulllft fi]« lua madu vlioUy wilJl the 
tlimmer ud the plain ttavkl- Two wurkl:n:?ll, one called tlie maker iha othrr 
the miker, are Tcnuktd in ths of heary filesF the ■mailer being forged 

In- ime permii tMilVr TTm ani-il it aritli A L^wee far the racejithm nt 

b044ea ar tliek which ari! Used for the puT|KJse of fnTgtng the hkLfjruWPn attd 
tlireMiiffled file** Hie Ikalf-tiJUndi hasa cDULaiillH * IioIIdw, wIwdIi ia the Mgrtltnt 
of n aphure, kai than lllilf a cird®. liMt need for thr tlirw-ingk-d tdra luia a 
hallow istmaiatinE of two wdea^ LenHilnating in dU Rflgln at the hoUatn, 
fiinnnc the hflif-MUnd hla, tlur aleel U drawn out, »a if itiirndad to inahe a Ifot 
ii iLen laid m the die and hammered tUl tiic nmleraEdB hecomea naSiniU 
The aicBl for the triangohir fltei are tilted into npiaie nada. Tho |ittrt to fora dm 
fiU \t fjfat drawn mil widi the hummer^ aa if hitMidad to form n anuare ttle i it 
ii then placed in ihe die with apa of iTic ttngfoa downwards, uud hy itnking 
noon tha alipO*ttfi nnRle. two ndca of the aa«^re MC formed mto mao. at^d CO^ 
saCclitlj n tliT^c-idded prodnemh whkh is tferr«tEd b); aoereasivrly 

preaentlne the three tides to tha Mtfon of ihr hinnmer. In fonnm- thi^ ^ngi 
of mr.it ffles, h W tlBeemafY to mute the ihouldctt perfoedy f 

TKia it prrfoimed by cnttini itiw the file a Uttle on huth ildei- with ft lUliael, 
and ftfwrwards dntiring mit the part so nurted off to form iha tftDg^ After 
fai-inE nod wevioua to being ground and cut, llie tiles rEqurre to he amicalciL 
'fhw W EEQeniily perfnimHl hy piling up 1 fiTeul qu^t^y lopthcr ill u 

funiMt foT [>ie puriKMP, and heating tiem red hnt, sutTenng ^em afttr- 
iTBids to ecKil ulnwly. This metiusd of anceuling Blijs, and rndL-pd aii)- nther 
nrticlet in wlifoh CTEal hurdtiesa la re 4 [lliitle, ia vciy ohjectloimblBp UTlPe tha 
lurfitcp of slDcl, when honied hot in the opetl air, Ih so liahW to OXldedioo. 
A superior method of annealing li lirftlidsed by seme me-makeCT: tmd hum 
hardneas ttl a tile is a property. tl;e process ought Eo be pnETiiLIy 

adopted. This method cuniists in pLtwing the Ciifi* III nn orcii or trough. Ibariiig 
a t-hwie cnreTr and filling up the inlmtiisea With SWid- TliC fire Is nu^o 
on eTOTj lide of the sW gradually and aa unifortnlj m possible. tiH the 

whale maa hetomei red Imt 'Hie fire ia then dl«untinupd* and the whuic 
luS^rEd lo emd hefnci Lhe cover U removed l^m the tmuph. Steel annealed 
in ihrt way it pcriectly fi-ee from tliat sealy iarrace Hi^iurrad in llie ejhctl air J 
and if asch corlide bc'pBrfeElly SLiTroanded with the sand. B 4 ld the cavEr oot 
rEmmrCLl hrfore the ileel U cold, ihe snriacE will appear of a silvery white 
cahiun If Iha Steel he ausperied to bs to* kmd^ fmm eontaming too Me 
eftrbnn. powdered charcoal may he emploveil lusfoad of sand, or miEBd 
with charcoal. In ihia CASe the Elea ibnuM he atralified flltsrnatcty With the 
charcoal, in urder that the laetra ronvmion may b* uniform. The next tMng 
19 ta prepare the tilea for cutting* by mokfog the aurfote to cnataan the E^th a* 
levd as pasdble. This WJtS fn^niErly cfl'ccted hy filc^ and the ornceas CoUcil 
itrEplng, The same is Still pTKtisEd by the Uncashln; file-makcfi (who ^cel 
\u the mnnufsemre}, imd by ailiere not haring the MfiveniancB for gruiding. 
The greatest nuantitv of file* ars. howevert jrDuwjf. to jnepore them for ^tting^ 
The ■tnnea employnl fPT this purpuw: ftl ShelBchl Wc of a compact imd sharp 
texture, of great diametEfTj nild JjOuL dghl Ltiehta hrond over tlwi feM- When 
used, the ^urfoee is kepi iinmened in water; the grinder iita in such on^tjan 
us to lean nvrt iba slnnej whllut its inotino is directed frum httu* The ndt 
procEBs Is that of cutting the flies* which is perfarmed hy nueana of a chisel 
and liaitiruer on an nn viU Tl»e chisel and bammet we uf MeU ft M 3 Ic u ih* 
ria* and cut of the file require. The file-cuntr h hIbo pfcnflEled a baiher 
atrap, which goei nref e$Uih end of tlie hlc^ anil passea nmnJ hb feet, which 
are inlTeduEctr into tlie atrap on each side^ in ibe some muevner as rtii^p* are 
usikL He therefore rits as if he were on hnncbackp hnidiug hii chUel with 
nne hand, und lih bammer In the otbEr^ at the same thufi he secures tha file 
m its pbkcta hy the pressun: of bis Crtl In the ftirmps. While ihe point of the 
ftlfl U cutting, the strap passes otct one pit of the file only, whiln the|Hifot 
rests upon iIih invih and the tang upan a prup OH the Other aide of tile wtnp. 


FILE- 


4&7 


When (me uJ* of tJie tik k iMte oitt ft ^eib filft li mn sliglitJj' ihe teeth 
tu tftke ewny tlie rotighnei^ WuoM tlvay bjb to he douUe tut I imnl ^Olhw ■££ 
are tiicn cul^ croasin^ die forUMT ne^y ftt Tight oUglini Tlitf file i9 now 
hmahod on one aii!cp ftnd it ii Eridcnt th(U the cut Buk Mflnot be laid ajwn the 
hare ftunl tn cut the other. A fiat piecE tjf HQ nAloy of Ed&d find tin b Uji?fe- 
fenre interptHt^ betwera the «™±ed atirfiuM (rod tb£ aariJ, whik the otisef ude 
|i cutt Tphtch complolcly preserra die aide preriollBlf CUl- Rajpu ^ cut m 
preebtfk thE BaOtc way^ usicig a liiftji^|libir punch instead df A Bat ehl^eL 
art In mttihtf a rasp b Ui place every new Uwih oppoaihj tu a TBCont space in 
the adjufrtinff mw of meth ThE loot irod moit impuetant pwt of hle-uakin^ 

Is the hardecimg dlBlll+ In cirectiDg thb, iTutit thlnga are to bo ot^rred: Ist 
Tfi nrepuTE dte tile on die mnrfocet» pa to prtvetu it frnm bdt^g oxideued by tbo 
atmMphote when the tik U Ted hot, which effbet Trallld not only take uti die 
■hornflusa of the tootll, but render the wboEfi aurkcc bo roiiffb ihoi the fUE 
Wiiuld, in a liltlr timeH become clogged with tbt aubBtance it W Ic work iip<^ 
Thia ii iccompISshed by kymg & luWlance on die lurfa™ coneielkig of bbIi dti- 
fiulTcd in valeTp md odBrOed witil ale gnmiidfl W ctHiiniou tifllir. 'V^^bon it fili^ 
tliiw. fbrmii a kind of tf^ambli, wbicb defotidB dte meml firoro the action ot the 
BLT. The beat niidjl to he ¥Ety uniformly rini thruughouti and lliB wftter 
in wbkh it b qucttch^l Ihah and coldp fcT the purpoM (rf giTing it the proper 
degree of hardnOH. And load^p the momner of imrtierflSMl ia of grtOt impOTt- 
micE In ptevc:iit the tilEa Ernoi w.nping, wbick, in long thin filcB^ b very 
cliEU Afiar the file b pTuperiy beatEd far tilt pu^^wie of harden lllg, It ahould 
be eoDled aa acMail pjJasiljlej. The ment common mechod of efieo tin g tluB il 
by qUcDching it in the Eolde^t «^ateri Ad fileBj except the hiJf-niiuidp ihotild 
be immersed perpendiGldiU^ly, §4 slowly ns poBBibk, so that the part shall 

not cooL Tbb nifl]ja;^cmeTit prEvsntBi the hie from Tacpiiig. The half-roT^d 
file mUiat be <|HEneh ed in the aame ilijcady mOTOlLUr, but nt the tame thns that it b 
kept peTpcndnnilaT tn tile BUrroce of dw wftLerp k nimt he mnved a liltlfl hott- 
EE.niUliv m the directLCn cf die round lide^ othEmrlsc: it wiH baenmn crooked 
hnekwank. Wlien die filep pte haiilEiied+ they are brushed with »at?r and 
coke duftt, the mrlkcB beenming nf a vhltbll grty colour, aa perfectly fT« from 
oxidation oj hafors it iraa facai^ They may Ukevrbe bn dipped in limewatefTi 
and dried hEfoo! the fin: ss mpidEy PJ poMiiLle; jdVr wlilen they ihould l» 
tu bbed cvet with olive oO, in which k mixed a littlE tnrpenlinCp and then they 
ore fiuiaheiL To preserve ihem for use, or pack them for lalCp lhe_V are wrapped 
in atout oiled bmwn paper in half-dmiifJiB^ Hie paper Interpcafid boiweflli each 
preventing any injury to the opposed EeetL 
The operation of airoplfi file cnitiiif+ iwetea (o bo of lucb eaay perforraiuico^ 
ihal It b*i for aimoat two CCHtunea been a sort of dcffidemtnm to conatmot d 
niMlime En petfumi tbat wb[ch ia not only done wiili ^s% fiuillty by the hand* 
but with wonderful oxpvtUdQn. It ia mud, ihnt N lad ncH very experienced in 
th.Dirn^csi^ will produce with Hls liunmfr and chisel nearly three hundred 
teeth ill a minute. IV'ltll TL'apaci 1u majchinery:. ^lathnrin JuUaaCj in a Work 
riitiilBA La iWeik Ourmturr de tJr( de SminVrj putallihed fit Lfl. Fleacln*, in 
Anjou, in IfliTt gtrol a drawing and dcacHptli^ll uf one in which file k 
drawn along by iblfk by mpana of wbftl-worlc, and the blow b given hy a 
hanainer. Ttlire art aevenil machllies for this pilose in the MucAiaeM 
appro^^M p^it F.fcfldeoue /tn^c Paru. ThcfC it aliin one publbhtd in 
ihe iEcond volume of the Trwwjixerifkuf of iAr Arnmnm PAiiutop^ad Sf^ort^ ^ 
ind a palcnl waa taken out by bfr- WDliuui NicboboDp in ISOZ* for the tamo 
oljecL From the knowledge, t^nt, and aaaddiiltyp of the Wt-niCiitiDned invEntor^ 
WE tnny hE aBBUird tJlfit it wai a very fdaborate find judkionily-conitrtictEd 
mnclima ; ncvcrtllrka* it was faiilid Wanting, end never got Inlo praetiod 
npcrolion^ fdet^. therefore, Efoudniie to be cut as they were ft Ectituij ^(1. 

ii an an that appsarst at fint thoiighi; ExtrcmL-ly tituple, but a httie 
inv-evtigalion of the lubject will eonvince tJie reader, (n. U did CnliseUe^ 
many years ago, when we derigriEd a machine fur the jBiqwife*) thnL it abounds 
with difficulties* whieh, th(wgli prohahlj- not of an in^perftbk nat^^, are aneh 
bs for tinrcinitting iliidyT the rlevoiXon of miLrli tiinCr nnd the inenmng of 
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a cflTliideTBl'ltf ffJTfifflue tn acrcimpljn^ Nn rsum^ fhvreroTifk ilwold UTidiD^Mkt it 
siw ]m not [KHsnftfd nT almJidiLnt cdpitAl, IflUure* and cEmBliui^tiFe tkM. In- 
the n|wrm™i of filrtigp tlir «AnkT cul fitei w niwnji to bn siic«^dcd hy tlw 
^FT, BMd tile gnmird; Tide ii to lean lieniy on the £1 e in thrttiinis It 
becHiiHP tbn Ictih of tHe &It jui miuie to cdl forwEilda; lrt.lt in dnirtng the nle 
hack agdin to mnke a aeconid itroker it Is Eo be lij^ed jfiut ibofee Umt woi^^to 
jffprent Hi cnttlnjf or mbbm^ ti it oonifa hack, The rouffh Jile, or a Tobber, 
■errci to take OB’ ihr nlOit imeecil part fff the frart; tbco folb™! the J 

flJrp lo nsdurn tbo fiJtf cijt* OT iccrw of the Toiijh iilp+ and neat nraallj a jnidou 
file, to rtcooT^e the icairw of the huiBxd, iuid jpfre|inwe tJic istirk for the hur- 
niijierp if it ii to he pciliehedL 

FILLAGllUE WOtlK. A kmil d" eRTichiMnt on gold v iOirer. ’■nought 
delicfllclyin mntinFr of liltle tlirKidi orgranup or both gntenoLe^h In StiliiAtra, 
min iifuftcitr^ n| lliii kind are cairfed on lo^ eery grent pcffectiioi. Uni wlukl 
Tenderi tliii a mettpr of gcviA rUTlOtily that the tooll made uw of are ’rffy 
coane ■•ntd cJojimv. ^ffee ^o)d la nidted in a Erucihle of tlie'lT own fomiing, and 
initeud of tellciwij ih^ hlow with iheiF woutba thcmi^h a piece of haiubij^i. 
They draw and ^tten the wire in a 
tnafin FT to that of Europeuiir 11 

ii then tviitedf nnd tbui 0 flower^ or tho 
ihapfl of u fiewer, ia fMrmed. FaitettU of 
them of of fidiftgB are fini prtepDired on 
poper, ofthe sizE] of thego^d pinte on w tiicli 
the filagree ia to he luidr According io 
cbla, . they begin to ditpow tin the |date tli? 

Larger coanparLmeiktt of the folin^ foe 
which tbiy me plain flnl wire of a larger 
FhcCni and lill them op with their lenvca, 

A gelatbioui iro1]stai]j:ra ii used, to ibc ibe j, 
wort, and the leavefl have been 
phiccd in order, and ituek on bit by bitp 
a nMer ii prepared of gold fiHoga and 
borax, muklened wiLb WniFTp wbich ihc^ 
rtrew over the plate, and tlien [tutting ii 
on the fire 0 ihort Lintfip the whole beeomca 
united. Milico the fklagTeC U fililabed, it 
it deaued with a BolETticm of uilt snd 
alum in walCTK The Ounesc make loOtt u-f 
their filagree of diver, wbkch looka rery 
elegonh unE II defiefent m the entr^ 
ordhtaiT delicacy of Malay work 

FILLET, in AmbktectuVe, ia a fwmw 
TEctuigidaT moulding. Ill the metallic 
framing of nmchincjyp lUkrrow moulded 
ilipc or Alfeta on pUL ID the HUgiE-^ to 
facklkEnto ihe mating and Btrengthen the 
BtniPture, 

FI bTH ATION^ A pi?ceaa fnr free^ 
bquidi i^m parddB held in luapenaton 
irk ihemt by cauaing ibem to percdalc 
tlirucigb varintja potDOi iobttaiimp which 
interci^ ihe imoluhle nialUr, hut allow 
A ihLuage tbe liquids^ which are iberehy 
Tendered cinar and tfanspaien^ Tbe 
purpooe lu whkb filLtaJinn ia mdal 
Letuivflly applied, » the purificai™ 

WntK fordomemic purpcnei; end Ira-kD 
tbe inipoTlance mf [rurc water aa legarda 
the pmcTTatino nf health, and f^nti the 
genctil complunUi of ibe trolPUHliea 
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AbofuidiD§: in tb* wntcr iuppu^d by Uifi iUffircliE tlitf ful^ect of 

iafaj CKCLted muck AttfrUfcioiU THiiBiy of BlEeffQg ^ipnaiaLlU hure been omued 
to th^ put^^r wbiEh wff prvnoK to deKrilu. 

Tlic ilrst of tbeM macliitlifl WfliWIl wpahJl notice ic Mb«I»+W hite and Aftlioe^l 
fprinp,^ in which thx water li madr to btlirAte Upvajiii by lla pressure 
Against the UDiler wdc of a rioaie, the ^iLPmta^ filtered de^cnJing upon the area 
qf the stone, BJid the brigllt of the THerroLr from whiob the water deBcenda 5 
hut witll a head of 3b feoL, wbicli can be uhtaini'd in moil bqai« in Loaden]. A 
■EOlie of lO iDiChea aquarE witt filter neallv lltiny gaUirai per hour. The en¬ 
graving OH ihe oppooito piige cxllihiti A vertical sectioa m the apjiArfttn*+ A 
If tbe cistern w3^b tMclifei tliO water in ita iTnplJlT Wate; it baa a ball fiaat 
and lever to keep a eon«t4nt bead of water otet the pipe bf and like wise to 
prevatit any 31T paasiiig doim iL TtbO pipofr fi U ibown broken ufli that the 
apaco between may be constdcml aa of any reuiMTcd Icngtbr To the lower end 
of the pipe ibenr IS A llo^c C through whkh the pirn paiwa, which odUaei tho 
wflier to ahoot Up Uie tinder mrikee of the filtering fhine / TlirQugh 

tbit atone the water oosefl with greai raphlitv, leaving the onimaJciilie' and other 
biipuritiw in the iowor part nr basin e of tLe maebrnet from whence th^ nra 
drawn occoflinnaEy by the Cdck y, and CATirled away hy the waste pipe d. 
When the filtered Water tiMi In iha rwterroEr ahoTc k to a eertoin heignl, the 
filtratmn is itopiMid by the rising of the fiqat 4’®^***^ or rod n, ahu^ 

a. pntfle a in iho supply pipe. When the alone ha^ beromo chRrgod with 0 deposit 
on iU under aurtecet it la capable nf being ^Baoacd by the scraper t which is 
Lamed mnnd by means ml a himdle shown at tho botLnm of tbo reseeTutr 
tliB Alia pajoing tlirouph tho Blono j provuion ii thus m^o for revlTing tho 
fiitrriag prnperdea of the atone whertfiver nrqufrtrd, and with very Uttla tmble. 

A very old contrivance fur filtering water, but which b(W been the origin of 
most of the Viore recent appamhii for the pur^ue^ ctmliftB in deluly filhng the 
two legs of a pipe, formed either nf nhctol as in jf7y. or of wood M hi % 
Vi'Lch washed sand^ leaving merely a spAce Mi b and a lo recmwc die tnihld wo^r^ 
and aaotber at c or/ for ihe filtered water to run nfif by. The ebSof nlgcotlDCi 



to itieEc tnaelimes tij that they Boon hecome foul, and conjieq^uesiil/ useless^ 
until teilored by cleansings ^nd thla loak^ oi ^»ally perfonned, u aueb a 
laha<riuu4, te(limi% and sbrjipi^ one^ UlAt ihne liters are nso^j ahandoned m 
a abort time. This oK^tloU Kmni to he dBiialcd in the mrengClElciit 
sbowlh in the cut on the fallowing page- a h O barrel capable nf hemg turned 
raiilui, but rendered ftationarj by pms poBiiag through the natreniiliei of their 
baoringi at I ^; e ii a bed » vmd ocenpying abont omHhird of the cask; d 
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I* the mpplj OF 1ini«p fl«£iblii tub#,) whk-b ccrtidLirt* tbe turbid wat^r 
hofm a. mmuit into Uke c^iik; at * U a imion joEfit JUlil plfuet 

containing a vliicli 1 ei:teb thw pEirpoiei * it piv!Tmla iht gmiBCBt 

imiHindEi ef thi water irnm 
ftatetiiig uTion-g the nandi 
it prevenb the mhinm cf 
Water hem fpFCtng ftp the 
bed ftf land; had it pre- 
tejtU tf>r aatid £nm ralline 
into tie piw. The filtered 
wakf 11 drawn nfr m 
the sand 

dfiming, the pbii 
beariiigB ol the ami 
Ukkcti ftot, and tha wiuEh 
txErned CO U to bring tlte 
union joint tu tin tap of the 
cukp miriotJi fo wiucli the 
pi|H? ituiiild hm dekulud hj 


Y tpMge betiig now rErndTedp tllO Wfttef mji_y be let on frwiy 

at ti>pp tftd Iheharrel turned by the wEnch g, by which mehiu'thfr caad ii aspe- 
waajicd, the water tKing let on and mn off oi often ai neteaM.rTp 
which It u obeinoi may be eWwivd with w tUUch fodUtF, lhal the flltnring 
powm tftny be ai any bme renewed b a few minulci. 

m?* 1, repreienti an apMiniln* of a eanvenlimt fnmip 

by Mr. Jam^ of KnjgblahTidge. It EOtiiiati nf two r4»ielE (A ami Br) of itune 
ware, placed^ upon a iEroBg itand The upper feaiclp whk-ll ii wrerEdi 
rwiv« ibe impure water in a chemher ifj. al Ibe lower pwl of whichjihisre li 
a iHEge apertorO;^ Slopped, by a rpongE e, which ih!taini the httmet iianintici ; 
irnea 1 e watrx pBA^ tbrough a Hnelj perforated earthenwarE pljttt tftlo a 
yer or clx mehca of pfepaxod oknrccialt through wIiieIi the water fijtrr^ and U 


Fig. *. 



thereby purified ftom any ftorioqj u well u any flniitine bnui[TiEi«i - it 

tben pusea threi^h mother perfomted plate and la ncecred at A into the 
'^pomtE ae«rl, which \s a itono ware caak^ from which it niaT bm 
plEMore hj the ^ 

A very convenieni fiJtedng mochuii:^ from iti portabllitT. ii 

ftlirr. whkh k Ehown in tha%i™dmff cut, Fi,. rTia i Vome ^mpT^’a 
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ftUEliLH^ ^ la^sertisLl in a pull DTniJi^iT i^cfscl of f^Alfr; i: Lhr whldb 

con^ncln vnlin nut af tli-c pLEmp tlic: Eop -of ihiff vessel <1; rf jj n Tetciver 

for diE peeciEeu! witpr j /1 «>ck f^tr drftwinjf it j ff, acrisw^ for lEpurntmjr 

thn nscttver fronn the miuhinE whan rT7E|tun>J. Tni: JilErriTii* snlMlmices uie^ 
ill tblx AppuE&tiu HTE of i\iB eti ill ibe t'ihrc/ruJjag^ onos. The 

i 4 p(ker par^D □£ the Ghat dtH'RTL xo thE letlnr d to the 
cngruTidg, la li*f\ ntctsiit ftir ttc dirty VfnttlT wtkich 
f^nE diruagfa fk tbln hed of eUan.'nal^ And then 

thrangh a bed of innil tHEUpyin? the iPinnindEr of 
tltd FCHEd, flJid HMppottecl by a wrlornlEil mebiil plalr, 

COV-ered with a few layers of ftonneL 

A fTij ilnipit ETirCibuHl of freRng water frPiTI ita 
impufitiEi by luirant of die cnpilbry ottmetEQu of 
Hbriiint mhfttatwea ii* nrpTeuFiiieiJ in the anuciti.'d 
BiigTEThig, s it tbe re^rfuir, 6 tbe Ivwtr 
portment^ e mi npeii lube BoiilcrEd mtn iha boEtom 
of the rEffd^QiTj, iu wbi-cb ii pul a wide cf coEtan 
nir wtiplr (Ehe liillcr h bcfEr) wtib end hnni^raed in 
ihe bflbtcim of tho reierr&ir^ whiltl the otber end 
Loan ddwu n litttf bolaw lunning a. Lind nf 
aypunU. The wi^hr in xiim^ by ibo eapdlary 
aUncEloQ iMrEivenQ tbe dliiMciilfi clepnllj Uud groB^ 
nutHtr floatiTig therein, niiid deicenda in a aojupm- 
liveiy purn Blato- iuEo tbe febBcI Of inin a jug 

plared E-licmiir 

Tbo figuTM TEprE^eEiited in |mge ajKjrtJoti Mr. Suwcrkmp'a app.i^ 

mini Gtt fiitEfin^ and Leodtiiig wolEitr I ahuwj o tide eleval t('<ij uf tb d Tctselm 
]Ei ^ne^tiua^ ana 2 u a vifrtii:4l teelion of iLe sojoe. The leiteni have rofi^r- 
tncE to thniluj p! 3 TL« in each Jlgnre- The iraEt^r la tuppcBcd to be conveyed by 
tba pipe 0 fram a reBorvuir dbiated upan a h]gil«-r level LboU tbe cbbL whlcfl 
it dividud by the partfUflu r Lutn two equal formlDg dimbp a dqnble fil¬ 

tering mae^nt. Iti oarh of tbeu divitiemE, the blteriug PutiBtaiicEE imd IK? 
nrranpiuefit tif ihom ari? iho Aa ibu water dowi frurn a liIgbEr levet, 

it will uf courts atcend tbrougk thn fiLtErtug BubBEnnirei^ and duw out oi llnr 
LippEr nan. Thf Hnt lulntnnei!' wbieh it hnn lu poas thmu^li ti a oimilur moC 
df mudo by cnning up and uwing together a tup of platted licir*e-hiiirp whieh 
detotua the grosKst ut ths impuntiea; from diu U paBaea thrwogh A fliwr or 
frdie bottum of wocid^ p^ pierced ihrmighcnit with nuEdetons smiill Mm ; upan 
the WiXhIou buttom la laid Gni a BEmium of eoarif gravel nr imiH p^bbleB, otet 
tbiB U p 4 it ft layer of duer, tbcti a layer nf Gu^ Biilb piid loadiyp a bi^ of 
xEiid/t ab<?at iex ur asTEn Incboi LbicL; Inini thia the water tlM 4 In a toternbly 
pure rtatE ^ If nnl tnlGdehEly purtGod. Itutead of drawing It 0^ fnr me, h ntiiT 
he uUowed lo paw througb tbo cipred p{|w A into lbs Upper diviaion 1 of tb'a 
oBsk- Tbr WiiLtT cnntifiUlEg En 1194', then percolotK meccaiirely thruugb ib-E 
liur«c-hiiir nmli ji the peribratetl floor k, and tbn vaidaua atrala of thE eand and 
gmrel j; GnaHy flnwmg out of tlw paiLg qJld through tbspIj[IE wi, itHu iBe liEatlng 
vat jr. Thn vat ia cunBtnictpd with a furnace 0^ jpid nue p p Inakde of it^ 
iniulE of enpper, exoEpt the grating fuT ttiE fbi!l, wbiob msde tif eut Irnti ju 
ubueJ I copper being prdetTed fo^r ihc flue an luarnunt of ita oiddeiiug leaf rapidly 
ibaii min or nthrr nhtap diaI^aIb. The hEaEsd air nr gnoEB Gnt -naa up ihr 
itecL 0 into the hullow inhere r, whtoh becamca lodn ocenpied with intEuiaEly 
liABJod oirj from wbrnct^ it ’has little diuptitilioii to deacEnd andeBcapo liy mEoin 
of diE ipiral rtibcu, which GnaQy become flucfl fcur tbo gfdsaEr pri^Uola of ihe 
coaibuBtom; as theM tubcR. bowovET^ maha 1 Irmg cittiiiitoita enufBo llittMidi the 
tub of wAierr die LkbL Jj alniiMl wholly obBin'beii by iL The fumnee ana Huea 
ore aupported and kepiki th-eit pualiiouB by atayi flved lo ths afde'A of the I'At, u 
■buwn. The tliree etoied ftperEurci m the cask 5 , I, are for the leveral 
pLirpoflci of woiliing tba bottonu of tlic hoisD^LinF mntB^ by poiEiag water ibroiigk 
ibEm duw&waxdj; KLlid for toklDg out and refruGhuig the Uiyar* of und and 
gravel when they have berudir fbul by dEpoflition the water- 
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The cneniTiM tm tka laeit pnge rtirrsKHli an app^liM contiiifed hy 
wniuma and Doyle, fot lb* purpose of Mpyating tie tiie frum Ma-wato, 
biheIt it to peicolato tbriniEh * body of uuid «w3et mMbaTiical com- 

IhciIMI). and thm toiler itfrrsb- Coald liuobject be obbunodby iwb meanJ, 

inrEotiito -OHM douidED be onE of llu HtniiiEt iinportaiioB to MvigntlOl^Jta 

U inmM wndET a etm of fatb waHu imnecei^iT, thereby effording odditiD^ 
Et]>wie« for rtTOFiiftooi or csrgoi but we an not nwi^ of ony EJtfrtnme 
tlsBt mlrtUllMl disMltid, find chiiWlc^y cambmed with fe 


tbit the l^pontUP wnuld ht 
in iHcWp (dlhortlgh it nw prat* 

lOPpfllilEd 10 . IL The 


ETupiroled by filimHoii; we th^e/ojfe a| 
f«r the the intantoTi )m 

b freeing watfiT from Kaj unpurftlM flmtbiK w , . . . 

IhJlnwing deicnptioii a^ the eD^fiog (wbkh iwj^rtp otie of the irrami 
ttiodei at tdOTfrtifitEan prnpewod by th? lnT^t>Dfi}i i» deriTed frem the ipeein- 
cotinn of thsft pHteot a u 1 p*rt nf tbe caik rtippesfid tc eentim «fi witfiT i 
h 1 tnii» dfiu^dlitg themfroD^ nude fust by biiodp e c e to the SSieriog 
ytH^ii d d, which u n JlTffpg eqttm Inmk A wood, liocd intem^ly w idi ilictl 
kid, which ii« togetiuRT to pifiTent tbfe iiitorposEllirti of Wfltrr. 

Thii part q£ the apparjOuj k gtfeo hi lectidn, IHaI the cOTtHtru^thwii find 
nwnt may W lewk it one ^ew t # k the hiwet ehamber, w beTi the water 



























filtration. 




first f iAn ilrnTi^ ^mI dF open frMiue work, iupp^d op iUmt 

tes^, Q* A plin of tiii* ibinl ii giiren in n wTHW^te fipin F, to situation of 
of to Jive lep btiitij? mofkcd witli Orer tiiw iliurt ft'™ ii nafled a 

liata of eoiiper, eh£ 1^ wiA numrtmdi *niflll hn\m ; to p^nle W mm shewn by 
A Hrpanile figure H- Over tho ptHbrated piate nre Mrenal }“f wDolba 
uitrth, pr wven bone-liflir #, ud abpTc thfiie a body pf fianil *i Otog up to 



entire tmnk j cm tbo top b ptoeii a ihdiiig cdV^ t, wkirih li operated upon b^' 
a HtTong acn&W wurkiug through a luted oat n, wMcU li iUpporUid ourved 
iron amop oalctMling firD&i opposite sidci of tho Imiik, The iood having been 
compreM^i by ihi ngen^ of the acrtiw, into a morn dciuse tmd oonipact ouiBSf 
u pmetited mm rifpog by the pressure of thewatcr^ whieh pettukliag through 
tho mliLule Intenticea tPRguiL iti lerel^ depiHiU \lm salh out by the pipe 

pin a tosh ilatr hitu ii vewp pliLred to receive It. When the Etnd W bcccn^c 
eotarottfij with aait, it la to be removtd by Lokhig ont t!ie s«ow onil the proas- 
tag board / f the man bolci t r tnay ton bn opeued by iiiKscrewmg the pluga, 
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vlKtl Xhf inatFTiulB may W coiIEy aEIpd. TLoc niAltiiLB Udn^ CtUnpIck'ii), 

^ qaantsty of sajid may ba i^m iijm the biklkit uf ll» imp^ AJid the 
|FTD«cai at EJinlLDd ccKELtlmie^ jn before. 

We wloAl dole thU eiticle wiili a deeaiptiiui of a Twy convenient oppoiatLiq 
fat fillemig lii]iiidB aut af ccatact Lh iJie otniafplijare^ invented by Mf.DullOVAO. 
Ey meam tif Oiui Ejjan^nusdtt AlkoiiEi cnn be i^rncftcd in tbur caa^e itftiep 
the abiOf]iEton of caiboidc add by the alkali brine prei’ciLlcd. ^ ii t bottle uf 
green a firemd-vhi^ end iniertea into 

anotber bottJa £ 1 ^ jiqii:t3an being luted or ground to 
fit doUiJy; the neek d of tbu Upper Tefliel hu u curk 
tightljr ntled io lu pcifcumted Ju tha tniddio feir the 
reoention of the gku tutu Cr which hdng bent down- 
wBrda, Euieii the hrunched neck e {}f the lower Tweli 
thm caniieciiug! them tegEthfir, and opEnii^ ou nir 
postage bctwceu thaiii. fluiQel-ihaped end the 

upper vesaei Lu a piece of Uneo, locselj mUed up. ploeed 
in iti for die purpofle of filtcriug, but fiat IIib curttrAte 
ndda A itrmtun] of pQunded fiiuUi alioutd be employed ^ 
initeed of the doth. To chargu the upper vcaBcl with 
the nlkwiitiH EtiiutluTi^ the Itil^ e inuft of eoiune bo 
removed, end the it^t dxuppingB «hj]fuJd he ■Bowed to 
run to iFJLatE pmriouily to tha apuflratiu bring httE»l 
togEthcip that no Hh»iplion of curbuuui judd may taka 
pbee m tlie jiltctk-d lypLor. When tlio whole ii properEy 
cloaedT lha dltrotion will proceed without the ponibnity 
of AlMorplioii^ Now it Ji eiident Uiat no liquor -can fhJl 
irum the uppirr vei^ wiihuut m cqu:aJ volumE of nir 
Entering U, and that ptmo mu Enter the lowor withoiiC AP 
equal bulk Escaping frocn H. Both thESE coodiliDna sj[e 
fumllrd by Uie cunncciing tube Cj the air being driven 
from the lower tnte the upper TCiad ut evetj dropping 
rf the filmred riquid. The whole prM«H it llitreforo 
Cutkduetcd widiunl the oecam of nauro oar than the ecjiieii 
at firit. rontiqiiadR and m the most cleanly ood perfBct 
muiner. The ti^ct of thii contfivnnc’e Ml very eirtrUKive. 

The moot veEatlle Btruida, as etliiw, nlooholf. oininonional 
nquon, volatile oilit may he liltrfed without Iocs, u llie TiipDuru cannot 
escape during the openitinn; ojid by the exclnrion of the atinuaphcre ip thi^ 
fillrotiiM of a variety of fluidi^ otbEt najurious cdecti to wliich they ore Ilibject 
by the oommdn ptucEiip may be cnlirEly ofavEoied 
FtKE^in Notarol PhiloadphyitombiiutionvOr tbedEcompeution of combudtililc 
bodiEH, Hccocnpankd with tight and hfaL 'Hie wordt bowerer, hoi l>een nied 
in. eueb Tiriouj leiiica by pfailoioplLcri uf dint:re[|<t nchooU, tbat hr wurki iit' 
cluie rounning it U new generoJly exebanged for that of comhnadnnr ai a t^rm 
Jifibrdidg a omre dcfiniie meining. Fire, tindEr this view of the aui^ectit is not 
u rohayLUer, bnt ■ quadity. It Hipposci two or more bodice eDlering into com- 
IrtUMtHin, attended with an emiiaioii of light and hroL All thBoe ph EU-oniEnii 
tDAy take place t^ttrotcly.^ but it ia a enm pound u|Krataan, manlting fium t)iu 

uniflM of UiE wbnle^ ibol alonff produce# fire. 

FI H K AH^L^ Are all lurti of anna charged Witb pnwdcr oikd baB ; ju opmun r 
meuton^ muikotn, pivtoli, S'c, C&hhdx, Girjtfc At 

F [ EE EN G IN iL An engine fiar prujectIng Water upon bnildingi up fire, 
BncLketfl campuaEd of wixid, lcnt|ie-r, cHthcr mitahle mitefiaJ, were ibe oqlv 
meani employed In Ejrjp:lnud end on the eonlinenl fer Extuiguidlim^ fires, Up lu 
iBe middle or c1d« of the atxEeenlb cEntnay. The eorlle#! tncmibju of any 
dfiocrintion of ftni engine with whlcb we ata 01 praent acqooinleiB occur# in 
ibi; brdMmg accfULUE# nf ttie tflty uf AugiUnrg, in Gernianyi hi tiu^ yoor 15 LU. 
Tbi^ ore tnere dEHzihed oi **mHTumB’Ul» for fin?*,'' and water ^rijjgi-fl. 
“■™1 iiit firm"' 'They are nlaLcd lo havE bean mojle bv jkiLtluiny HlnlUj«iTp ■ 
guldunilh of Frifdburg, whii, in tbi: year above Jncl 1 t^^^cd^ Wcainc o cbiiBn ■►f 
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AEigibLui;. Thnd iyHujlim 4lpp«?iiir to bnro hctyu of coiuidemlUe nm^Jtod^, 94 
ib^ irere mounted mt wBeeh* and wutkeJ hy Iiav^Ti; tbEiy ilto dIso lE^irvientHl 
to bai-e been ea^tuivaly oDnstniqtE^. CAfpEu* Scbottr Ulo iPtoil-kjlDWli JnimU 
■tntei, thflfc tmall en^TlH fit ihbi dcscripticm verq uhhI in hil natil^ dty 
(Koni^obiin) m ibe yenr If] 17^ Thii irritei Imi djo furnijbcd n ibnrt ocmint 
of A mt3th liigEr DQBf vbicii he uw tried at NuTcmbutg, In IS37. It m* 
eonBtmqted by iobn HlUlt^cK, of tiut place, i^d was mounted on n iled^ Len 
feot lon^ by four feet broad, whlelt vna drami by tito boraei. It iwo 
WQriiu^ ejrlinde'fft pluced hqriioliiilly fn the cabErn, wbicll WaE ekht feet Ion^+ 
rqnr Teel bigh, ond two feet bmluL It Vnu Worked bj twenh'Htl^t tnen, oml 
threw B jet of WAtoT onfl inob m diAmeter to the of BMty feot Thii 

Ift tho iBtMt ninJ moat powerM wjiairtrng engine of which wcluTe any reconi 
Tbo Engnih BppcDT to huvs been umici^LiHjnt^ with the proven made by the 
Gcrnnin en^tnileri, or to liOVe been Tccy hIdW In DvoOiag tnemBElvea of thd> 
iliM^vcrict; for at tho cle^ of tho alxteenth cmtiLn', kand^guirts were dnt 
fntrcdjoced in London for eKtingniihiTtg firw- They wrra uatmlJy made of 
bmm^ of vuTiouj aixea^ holding from two to fnir ^^nrert-i of WAti'h? each. THoie 
of the fonner cBpdcity Wete about two foot and b half lon^, anil one incb Olid 
It half m duuocECTp that of the ttosle bahig bjdf an bmE They wer^ tlimlahcd 
with handlei on each ftde, and orery iyrin^ rciiLtired tbrea men to worfi it- 
One nun on objcE lidc grarped noMidEe in one hand ood tbe ooxU in the 
otlii!T+ wbik a third nmu worked tbs p»ton or plunger, drawing St nut while the 
nosel was immenud in a fupply ofwBljcrr which iJLEd the oylindt'T ; the bearert 
then elcroLed Ehe nuilc, when tho other pEt»hod in thn plunger, the ikill of the 
hearCTi being employed m directing tlio atream of water Upon the Ore. In th** 
¥eitiT-rConi of St- Lnotih Backchurclv in Fencbnreb-itreot, London, ihrm am 
itUI pofii-nred levimil nf tliew ijTingM^ tbo property of that pjuiBb. They in* 
udd to liaeic bei*n med at the great fire in when om? of the fct ^urigSnalEy 

ail) via luaE, and Ke 4 .!rai othen much damocEd. Them ^Ttngci present a 
V aluable and interE^ng relic i for although the cumher of mem formerly dt#* 
peracii throHghont the city wju oneo very greah iferv few indeed of them are 
now tn be aecn. Soon after the comnicncement of lb6 iCVdatceliLb centun'^ 
the Londonert pcrtotT.'ed Uic coovenicnen that would fvr'tw fbam fixing these 
■t|ibirti in a portable ciiterji, and applyhig theSr power through Eh a intdiLiin of 
ft lever: the fira engine thui oLtoinod woa eomidered a great mccbaEtinal 
achievercen t. The luU'imtAgci reantlltig from thia artajigement were certainly 
caiuid^Eihle, na they pcimitted a larger sytiii^ to be uaed^ which ccnld i-K: 
wnrked eii^r, ai wcU ikn much fiater, than tJieImnd squirts TMi dniplc form 
uf en^ie, however, bad many locunvcnEencea; they projected the water by 
iij|ltuli tinly,^ a coiSalion of tlio atmun takina place between each itTokc of tho 
ptiton, in comKH|iiance of which a gtvat drtd of water woi Ic^E, und a difficidiy 
was eiperiencad in aceuntEly prqecting the sircom. To be CLiehJ. it wa^ olao 
nccetiury la plaoc thcic eiy^tnca very ctoia to the ftro« which exposed the 
persoqfl working them (o ImmirLcnt danger from tlie felling of the burning 
buildingf. That these engines were but imperfectly Couttructod, and duflCtrnt 
in itrength, Wa Iviim rmm n recorded erren matonce, that ihfOO of them which 
were taken to cstin^lilh a bnge eonllagraticm OU Londrin bridge, in ld^3, and 
were then cMuidered " sneli excellent Ihui^, thal nuthing thnt was ever devised 
could dfi ID much good, yet none of ihew did pro«[Kr, for they were all hrokeu/^ 
The foJlciwing detcripllon of an engioq of thia kind hfU been handed ilown to 
lu by Mr. Clar?, la hli wnrk oti lbs Afaiifirt af FlidiUf published in 1735. 
w Engirir*i for extingukhui*^ iirrt^"' ho ohsirrreaf " tut citJior forcing or Lifting 
ptuo]^ ami Mng intended to project water witli ^reat velocity, their cOeci In 
great measure dcjwjndfl upon the length of their lover#, and the force with 
which tkify ons wroughu A rommon squirting enghio which WJW oulli true ted 
on the latter prindplc, cousistBd of a hige cireular ciatevn, lita a great tub^ 
umimted U[>CiU four Htnoll solid wheels, running U^ axletrwa, whicli aupportHl 
the vessel A cover or false hntLum, perforated with oumecons smm holeo, 
was fixrd illaule the CJaU^rn, ahemt a funt helow ihc Upjrirr edge, and about thn-c 
feet from ibLi boLlom. In the centre o[ Ebe perfoniEed cover was fixed a bfUn^.- 
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uump, to tht TdJ «Kf wtich WM Bltnch^ Mtnw Stm wmlcig two T^tkal 

raniHctin^ rod*, irMell W«« MmultftnEDiialjr worlwd up and down by mnnuil 
i- itn-f ^DiMoa of two cnrred Isrm (aiHnlw to commaD inimp haud^,) <111 
ainxMite ad« of iha inacllina. Dining iba downward mOlioK of the pl*l^ a 
o^titv of wntor paaic* tbrough the Taire on llj upper lurfue, ami above 
Sus obwi* and doitog lbs MeeDdbiR itrote, thTj water a driven with ml 
Tdatity aioitgb a bmiidi pipe proviiiad witil m flcaiHe lenlher jorati or by a 
ball-«ad'9ockec motion, acrewed on to the top of the pump bair^ ^tw™ 
the atroke* the alwam a diieoUtiaiUHi. Thia enguie U anpplM With water 
iionred into the eiitern by bucket*, toe perfor»ted covax Before maotionrd 
Lcemns back all micb mattoa ai wouU ha likely to chnka m niu^ the pump- 
work " A y«*r after tho great fijn of London, iluit w, In Id67, an act of 
ComiDsm CooncB waa psHEd '■ for preventhig end snppreaitog fim Sir the 
future," in wfaieh, atnong Diber lalulo^ provinom, wai eiiMt^ that the 
KVeed pariahaa. ibo aldennen, and dilTerent cmupaiti*^ abould wofide a 
MltEiin number of buckets, hand stpiirta, Ibu engm^ Ae.} wbtell abows that 
.1— the only e<nilrivaiK@ then known far lio purpore. Wa may tf*o 
infer that the fira en^o* wma not mush to be relied upon nt that time, from 
the Brtoler Importonee attaebed to baud »<iiiiita und biiek^ WiOi ^b 
inai^t mean* U ii not to be wondered at that fiT« tpread ia they wed 
do. but rather, tekma into accoant tbo buuduigl of that period, that they were 
at an. Toward* the doee of the seventeenlh century, M. Dupemrr, 
in Filnce, Lenpold. to Oennany, and yewsbam, m Eogland, rntroduced, almuat 
ccmtemponuieontlv. fira engtoee of a very improved deacriptmo, which won 
came into cenctaf and extowite Uta The mMt novel and unportut fwtone 
of fP FTnx ectoiuted to lie ernploymEiil of an air ebamber, which renderod 
tha ilmm of water contiuuoue end uaiform; togethLf willi the equaHy im- 
nortont and velnable addition of the flesiUe leatbem bese, of my iwuuite 
Wib, invented by the btotbere Jui Van der Udde, and firol tried by them at 
A^teidam, in the vear levi. Tlw« eontnlraiiCM HiaWed the tttcim of water 
to be conrojed a cniuiikroblE diitonce from tlio ongtoe, and directed upon the 
flame* with tba greatert pr««ion and elTeet In the engines of Leupold, 
Dnpetrier, and *ome olbcrv, one workinjf cyltoder only wa» employed in «m- 
iimctioii with an air veawiL Tbeie nLoctoilH very moeb reaembled the commnn 
cardan enemce of the preaeot day, wbieh are ll» well known to reqturo 
drarilHiilE in tHi NeWilmm yjcd two cylindEraj and iha rnllawwg 

dwriptlan nf IkU ^ engirva vlB bo r?pd with much mierMt, wlwu ii m 
cDiuidwed llmli M iwrfert mba hti uuniliitic, nt the Eipiriiiiwtk af above m 
nuturr we atiH find it nearly ttJ he Tefc rt, Yniwiii coutrftii'nl alt^FAEioni aTwi 
irnttrev^mentl hffvi in the caiim of thia perinS been miwiis m the dfUila 
engine, hut iIk genanil cbartcter imd mode of canstMCUon adopted bj ^iEWEimm 

hire not Tct been tuip«ed. ^ + i 

The follDwinp cngraTing reprpsenta ■ pertpectiTc view m ^ewl^lara if^^nep 
r«ft^ fur ffortSiffa It conaBti ofo strong oak eiitern, ahoul three tii™ JU lopg 
u ft !■ hre^i niEFUiited on fuiir tIiwIHj und drawn by thft birulTa a. Tba under 
part of the dfftem is cul awa^ in front, tn nilow tbe fore-wbeelai tu IocIe m 
turntni: round: the eartiest enginn were not fumlilied widi thii EoninvKice, 
but n^E are now boiJt witboul it. At £ li im inserted caie, 

enclofiinF the pamM and tit tewek forming 0 plnlform e, □& which the firamtn 
formerly anwd to dnect the jet of Water itfCling from tb4- fpoHt or branch pipe 
illb bmnch pipe M alt^hcd to the lir vpiaEl by two braM rLbuwi, the firet 
of wbi^ is scrowed on ibB lop of ihe air Veascl, and the BPcond dbcw orrewa 
upon the firet hy tr fine acrew of ie¥eral diTEfldjy to truly tumsd U to he ^r- 
fetlv walei^tiglit in evEty arectien- 'ITm Jknrt dhow retolvet on the tup of the 
ajT v^eael hEiracmt^St, while the elbow revel™ on the Bni Tertkany; 

the ranbitiadon of ttlfM two meAloni, ihcrefora^ pnmitf tliO brMcb piJW tu be 
glUtWd in every polSiWe directioo. Thb contrivance, howevEr,, ii now otaOldc. 
BXEPnt in inu^ garden e£LgIn»i whm it is Uled in an smpreved ftmO^ 
Rexible leather hoM Bjfiirdi laoli a ready ond ronvenimit mctljofl of enudoc^B 
the stream of watef lo ony irqulrod that oJl fire «mgEin!* are fllJniiiicn 
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with a Ptd™- qnmilily ii, to iht ^Ttrenrily ef wbkli tte bniftcb pii» ti 
atUMbcd. Al the hinder part of the meine If KPH n itrotis leftthtr Hid] on 
pipe (prpvdileii from colUpsln^ by a fiitKiJ piet» of metal mnnjng thronghoiU 
ite ktkgibh PUft end ttf whkb 3a acrtwed out ^uuned, to a braaa no*le at 


tbe li^wer end of die ciitem; tlm Dther end u fimiiibed iw itli a rose or ilniiiiaeri 
Hud llaraErKd in the wnler slippEnl Iw a pond, To ths ^ llitidL^r 

part of the cbtiirn ia addnl a wooi&n tnoogb tf willi a copper (for 

Keeping ireit atonea^ HAfkd, ditt, tbrn'ugli irhEcIl the eiitem la wilh 

Tater^ whon tlie iucdon pipe cflnnnri be need. An fip«i ipBce ij left in die fort 
port nf the engine^ aEbo him Eihed with a copp^ gimtid^, thTongh which Water 
may be poured bttOi the ditomi In working lilit engfne, ihE haudlea //, ?ulhle 
an each aidep ire ihored up lUid down, which givm alternile motion to the IflfO 
pumpii- TTic working ia iLukted hy persona who Ktnnd on two fUipended 
treadleff J j;, throwing their we^hl on ei« aherMlcly U they defcend, and 
keeping theouelres eleady by recaoi nf the iwo raiU A A. The uic of treadk^e, 
howorer, haa been dueantLaued fot iOuie time, and they crtdy HOW remiin in 
a few of the oldest cnginisa. Over the bind muigb ihert ii an iron bandlE m 
key if which tnroj the lUCtion cock {a tbree-way cock) litnited beneath it. 
While the en^c ia working ftom woier drawn Ibrough the toed™ *b* 
hondie t itao^ in the direction nf the catctDi. 
werks from water dcntufied in Iti own ciitertir 
rtmnd, into the poiltlon iliDWti by the dotted 
cajB h and the fen end of the engmEp there 
lyina in a honrenlal poHtioc over the mlddh 
playing m hr&sHH at each cod, one of which 
upnghti ^ ( Jiippdfting the hand-raila Upon 
ban or lei’en M 4li4, one at ea^ end, whicb caif^ tlie cylLcidjial Wncden Lamdca 
ffi by which the ^;nghia a wenked. The Ireadet y j are Hiiapcnded at the cud 
by pitched ehainit [uid rccidta their motion joinUy with tha h^dlca that are on 
thw reapeetive aides, by mrnui of hron dotihle eeetore da;ed upon the shaft k ; 


[it w 1 i£U the engine 
ia tumad tt quarter 
Between the pyremldai 
square iron ihaft ^, 
lengthwiK^ and 
the two 
Etied two itoki! iron 
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the fodtiiiiMt ^tim are iwm at fi^ liir ollim are €l?JlllUjl 1 ^d wMtia ihc uprigiit 
bolt L 

fhf. 2, m the lalycKmed en^radngaf h a iretun af tke Itorktu^ |iarti of thu 
engiiLc throup^li the EyLLti^n^ oa tean an louliuij from Lhc fuff pBJt oi tlir Cia^ 
trm tlie tDtHcli; o o an! the worLiia^ c^'lmdfin OT ptim^baTTel*^ pp 

ihe pwtoB Tioda, with square holti !q earry one end of ^ Hnaulei 5 7 it the 
double lector conn[?ctMl with the piittm roiil by the chaiui beftira modelled, 
ft will bfl icen ihal tlirre are twe eheint to each plitoii, one paittbig frani the 
top of the tHCor lo the lower ctid of the pljloii nsif the other from the top of 
UiH! pialan roA to the hottcmi of the icelor. The chaina art rhretad Ip the 
ifetofi^ end attached to the pifton roda hy bctew mitv which allow them to be 
kt'pL cdnatiLPliy lighL The plxtuat r r aTE formed of two rounii platea of bras*, 
imwlrf in dtameUiT iban the haiTol% pitt into ■tmt leaihet ru|Wi end (bitenp.d 
to^Ethpr hy a rmt^ which amwa on the putim^ml below the idjumi ^ w m la a 
portion of otiE of tfao ljECeT>|. by whioh the cnglAO ]m worted j the iitaiethm of the 
two en Erwice-Falvpi la fteen at the bottam of mrf;h cylinder. *Fipr 5 U anoiber 
irellont taken vertically ihitnigh the hiltil^ pint of tba engine, ahnwLog ntiE tjf 



tbe cyhndfTi a oad the air vessel f. On tlje floor of iht drtEiii h placed tlit 
staiiding-^iEuce^ tw vnhi, of atii-hraiat whiebi rtAohedi fri.^ tlj.E uoate x through 
the nicOon cock tf, 2iiuJ ailerwardi tliTidoi iuelf htlo two hranchEa^ aa 04 (P oppo 
undur each €if the borrwU; one tjf ihuc naiHagca ia ifeeii In the figure, the 
crtli£!| ia ntuated ejuctly behind It ; thfungh thcvC channela Water la couVeyed 
In iha pujufi, either frowi the driem i tacih or ftom any plftcs without^ by nu^a 
of the lUCt^nn pipai. ’^The two cyUnflen are ecruWrd down Upon the atjmdhig^. 
ur ai it la Inqumlty Irndcd, the eterkltig piece, with piatei of leatlier betVcCIi 
tljwu, whkh ipokeo the jointa water-l^ntp and nl^ for™ iha valve^ one of 
wbifli appean at L Each cylinder haa a projetthig pic« OOJl nU ita lower 
<ide, which fortni 0 cool fur ibfi diT vesstd, emu a cummirpiutloii into which 
b rloaed by a Talf e op«Ciifig upward at fr. The laatlier TJlle» flW kept chH4^d^ 
and oUn alrexiglhe ned by a piecK of metal haVtftg It t^i wliich poatet thmttgh 
the lealker, am! li ertrti-frismed tiuder IL When the engine ii at real, dlII four 
of tbe ■veivwi CanLinue closed by their own Weight; but when the ettj^e U 
( workhig, two are o[k«und oud abut altii rnittcly+ 7 ia the icctor ofh ihe wfl % 
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ii URE of t1iL- unkllen iu iti bcjirin^ on iho vul<jii-rod ^ i thova di? 
intEmiJ cQU^truftimi of the ah tedpL Tb^! nciioi:] of ihU cnguiE u exceed¬ 
ingly ; nu TRiHiRj; clio piltoR r b portia] vaculcm u pTodnoed in the cylin- 

der wKeu iIh^ prewre uf the itmDaj^LiCTt Sorwa tht if nler itp the iudiun 
pipe thnpu^h ths cock oJoi^ ibe Adc, end the tbIvb f into the cylinder. 

tbo putffD michinif the top of iti stroke; juitl beginubi^ to d-caccad, the 
stQtb i cl-Dfleff, Alld prevenfci the wntcEr which, ham entered cylmdej, from 
rrEumil^ by the WaV 5l CTjne; hemg mj^d by tlie- fatdhlc deareni nf the 
" it it driven ^ung the comnninicBHon inCa the oir T«tek l^tUing lh.e< 

the merneiit tbe WstCr La^ nil passed 
the other cylinder hm bedeme 
huR into the air veflflel, nnd bb 
entering the nlr vei9<l> a quanti^ rrf air 
as the water risei to the dotted line^ ihe lower 
□r the exit pipe becginci cowcrCd^ And the eacOpe nf any farther portioCi 
II prerented ; the air u thttefom gtadiULHy dnven by the cMiEmuEd influx of 
water intD « much BRallcr sp«e then it ningLnaily occ!U|Hed, nnd itt eEostic 
Jbfne re&ctJng' on the mrfac^ of the vaterj drives up the uprEght pipe ^ alonr 
the leather hnae, nnd out at the hnm-dh-pipE| wbh ho great vnJudty as la brea£ 
windowi, kc.f and tbniw up n jet to the height of tbiEy or oereutj feoL Now- 
ehnm met with great enoouragemEiit, hu patent being renewed for a second 
ttirm I hlJ enzpea were eageily purchaaed ^ the govenmiexit, UahUitji abJ 
gent^^ the diflercRt patlihei^ iuj J hv the ronoue Are uiHTTaDcr eompomlH ihnt 
Were fc^rT^I^d about thii Um-e; via- die Hondr-in-Handi in I GlHI ^ the Unlaii^ in 
) t; and the Landan Atf tcttuiee Chrp&rtkticiR^ in 172fl. 

In the year 179^2, Mr Choriea SimpkLn took out a pntant for an improTe- 
ment m |ire-rengine% which oauslated la ihn ERipluymant oF leporxta chatnbeia 
fur cnntnihiiig the rolroi, instead of plnclnji ihein within die cyUnd^ and air 
VcaHelOT t£B waa douB previouilv- Mr Simpkin, (aflerwarda of the hnn of 
Liadley^ Siuipkiiir and hi3i>g Actep Lniidon, miiteriiJly altnird the 

iaternid oiTiuigBinent of ihe woTking partR, and oonilmcted on engine much 
mum rninpart and coatenEeDt than any oi' its predEceflaanL Ai a tmveUhtg 


engine jt waa mRaitoly mjxnor to any pciiau^Ey biiih ; the only meUtod of 
conveying NcWahimi'v engine aboutp was by placmg it in a cart or waggon TUade 
purpovelv fur it, and many u^' uui metinpothiklk rceden wiU TEcoUecC E^in.* tlkn 
Lf^ndan Aasuranccr Roynl Ehtchongei a:n d PhociiLi fire OillcE^Sp contmuud lo run 
N^owiham E engilkeft hi thk monmer io the end nf the year 1 when Lhirse and 
niher afflees comhijicd in fonning b general flrer^ngrnE effahUihtnenh which 
adapted Sitnikkin'B farm of engine. TLh!' above cot representi a nde elei^'Ullan af 
one of Mr-Simpkin'i enginciip Qtc ptmcipal werkiiig parti of which arc ehifWii 
iu Hctien, The elii£ern o ^ ii of ou, ib^t arven &ct lone by two feet bmiul ; 
the pucketi d and the Upper part c are made of hr, for the lake of Ughtneso^ gniUL 
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in ^4 front and upM^i^^’^ri! ^ *“ 4 ^? ”' cmiTfniMitflnlM 

nuthinjf htm» an •<*£Snal 1 r ^ being eontniiied imide, and 

m tpJuan^t T’'“* r -nd Vrty «|*s>int 

•haiS racing ™ Z Khit'XeTw "‘ ^ 

ISL.-L'C^ ^ - S S S 

extra JWtbreJ.SrU.e“t^^^^^^ 



fmn rttnt; ™ 5lVS;"i^n' jK 

wtwem t«Sg\i^„e,od 

nbo in tiro Cnnrautmentii dM^u ■ neiSMlJ, or delircrj'.TaJyg tltam hw, 

urn bmaa alatai**ro3^ “ 1 T"" ^ »«1™ 



to ..n«Ta» «id « «ilj n«e«™ 

mctinjiwSirM bceainTdrtmerf^lK^lIl^. ™B™r. if on r of tbo 

jKfm the defect eoidd ^ k e«'npJ«oly aaunde,, 

lb dimeter. *itti a mon^eti ,u A ^ j Wnrbng hartrEi, un inclica 

«r,kEd dn,n .ipottK^tl^:*ir±i^ “'* ^ “'1 

njxkibg Oic jnint perfect The ni.V^™ r interFEbing WLer 

in strong leather cm and ^fJ? I* “ i?° ctreulai braia Ijlatei, blacvd 
0 l*nra the ^ ^ '"P barr^a^O 

may not mn into the bamls r™*?" c 

kept vanHantly coreied. Prniertin^a^ ^ “i "? ^«ba are 

WmIi the biitohs hv means r^ilin ^ *k **** •■■ 

tbe height nectssH^ fDT^t^b! ^£L *l' ^ *»d, trllieli Ja forhed tii 

O Rliide |datci^/“Lv*S ““>» “ “ erlindlical rod, wnrUim iq 

ita etinhc. The miun’ah^ irlrhi^n w' tbraqgbiHil 

« OB to fonn «, inclined br™;ou™i^ .i . ^ 

out of lie enpn. aflerltC^i tt^nj Ttf^ ’'‘' '!!!? ■'" ’?" 

cnglUB li Binbilu- to tliJit JiJrMdv -,«? ® JtmcjpJjt of (icLUm m LIuj 

thcrofore 

at MTen KTtrwL ^ whkh two «iid eflia 

*-d bar. h^lSi ii^S: oX^r ?“,***."*“» P-f tte en^ 

■ir-tigliE niKitiiir thv wtirtW oia^f ™ “ "l 

pWta « itruhf itkctBl DBTttti™ ^iF ►nJ' ® Wiiliin tli^ Eyliudcr ii 

KpcTiEMii ^hKh D grooved, mid^ » aj e^Uj to Eb 
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tb? Ifiilcr, The uii ii unucd with twq wingi or fillip -Oti each of 

wkich ii pEflceii m Tilvfl Dpenmg upw&f^lp lo ttUow Ifae watjtr pHii thfoUgh 
tlifUdu 'lotflc fdni AT* i5;atlc to lEiaTe waJter-^ig'lvl Ag-Aiiist t-hi* in ^p i jind en.(i 
cupi of eylin^ar, by edehju qf IcaLhrr on thcfr *ctg«. When the jam 
cmrym^ the fMl I* filed iu \la place, the fTWTtlll the mjctd pvtttiou [Jwrjh^d 
D-hove, L9 EILed with hempi AT uomia oilier eoIL miiienftlj ao ba In preu oq 
unikr luHhce of the axu, xod «il4C it lo mow Lo'a vj^r-lJght mannerH 
&ni being ii iliunHer oT the eylioder^ divide It mto It™ parti, tJie low . 
which iff flgein divide^] by the ntdrue par^oa inta two compoirtnieu^ m eudi 
of wJuch m apextuTH ia eul through tha c^yliadLrr opening iuto the tuction 
pusogei- tl^eie ttperluxeB, like these in ifie mnr ire cloted hy valm opcjiiiig 
dpwardi A vihntnry mution hi^mg giren Co the fniii by means of an 

ihe uilp Ihc capBci^ of the two lower Eon]|artmBn ta of the e^luilEr hfloomeft 
alternately cnlu^rd end dimsnlihed | she Mntetju-cucB of tLii that WMer 
hecomea drawn Up into the eyhndflr, geta ibovB the fuii on either aide, and is 
then forced opt through the exit pipe, the ptreem b^iug rendered ^uafale by 
Tneaiii of B ^h erica! nir ve«el placed on tlie top of the cylinder. Tnli was a 
novfil and JiigcnJiFai rontrtvflncffj md produced a ^cry compact engins j b 
greit drawWtf howerer» upon ilt adTantngee, wai the diiEcuIty of pnckingr 
and makipg it water-tight in the fimt Tnrtancer and the il31 greater difflcnlty of 
hfl^in^ it so !lbr imy length Ed time, if much medH 

nuhiequcntly Mr. Rowotrec latrEiducBd an engine, in which he aUcmpted to 
emhody ah the edTantagas of Ikumah'i engipo, and to avoid ita dt:fi.-Cta. 
i^Ir. f^wntree"! principal impinremEnt cEmiiitod in the eiuploynivut of nnm 
a rodiuA of the cylinder, iflilcad of two; the vihraiiop of the (iai took place in 
she lower half of the cyioiderp ilia 
mrtltjou being jdACed above. ifr, 

^wntree, however, aucH^ded but 
imperfectly with hla eogiuci which 
has been grainy lEijpaBscd by a. more 
recent invention ^ \fr. John Eeitoq, 
which it doddcdly the beat cugEne 
hitherto conttnidM on the vibratiuy 
priticiptc. 

ITiy aceoTDMnyhlg drmriEIg Ukd 
dettri^on wul convey an accurate! 
ideA or htr. Bartou'ff eEt^tnc, and ifiov 
die princIplH uT Bcti43[n m ihll^ aa w^ 

M in the IWO fonzier contrivancea. 

Tha hgure lidordw an end view of 
Bartotl'ff vbgilic, momited on a iUltable 
ditem i^cm wheelc. a Im the CTlinder^ 
or working harndj of hmis or Iron t b 
]v the ERT pirton, whicii, Ivhe 

]^nwntre#V Ul a radiua, hul hia wai 
placed bri!ow the ecntie,. while Bu^ 
ton’s ii dhiated abiiVG. The fim ii 
OOmpDBcd eotiniy of meteif on tllC 
eipMiding piincii^ei, with ipriogs and 
■egmenti, m in Barton'* metallic 
pstoni^ c e c c are four valrts, al] 
opening opwards ; d is the mr vcuel, 
with the exit ofificc at its lower paijif 
^ u the entern, which may he kept 
fall of water for inimediata use on the 
breaking out of a fira. Thii Engine, 
like aU the foirnee « nf woTkinff fmm , pend. Set, hy m«t,„ of a 

»Mdjon bi^ Bi wen u fnm witir pacifS jqIo the ciitcni, the Hipply, bi in 
Newihmit engine, being r^UJ bj , tbre^w,y cMk plMeJ Jidji. the 
ctitera, The rbgme Ji waked by ibe eleretimi md ilepreaii^ cf the liandlri 
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A h, conneckd iriib Lh« im* d( iIie ^ A, whlcli ribritti baekiraEd and fiarfrard 
m thft uppur part ftf ibe Evlmd^r^ and dEliven at each etpoke n\iar]y one-hair d 
ila acid may bfi regnlat^i » ai Co^'fo tniftv or IfWf^ ai raqiilre^ The 

y orklfl g or the fan csr pletDa bein^ pcrfiMrtJj air tight, tendi to prcHLue a. 
Toanmn below, on tkat Hidff of tbs cylinder a ^hEia the hatidfe is elef^ated, and 
tke pTEBiiure of llid atmEKpkere ddiuea water to ttuli up into tlia ipace. Duria® 
Uiti stroke the mr ibat oecupiid the otker Aide of tltc cylinder lias been 
erpeDed, and thla ipnoe, uq ilia eeewnd HtmkB bebif made, ii illed with watcr^ 
while that alteady on the other aide of iha piataTi u futced up into tllfl air 
TesHn, and thenca through the estlt pipei in a coutmunne Jet. 

conreTiient iij-e engine baa Intely been invented by 
Alr.^jijdcf, eomlfting of only one cylinder placed horixunEally^ and workhiE 
an the pnitclple uf De la Hirc'a dnubl&^sctjlig jHimpi The urdmtiy gp Hhd 
down mntion of the heiuiTee, hy meana of a eimple cqntTivaflcei caoisea the 
pilton to trarerse Imckwajil and forward within the Cylinder^ each aide being 
aJtenintely fUlcd with water which the retyming EXrdka axpflla. There are twn 
unlxanGe lying at the bottom of the cytindez^ one nt each cnil^ and 

mi vilteii, dtuated immcdktely over tha former^ The water enten nl the 
botlnm of the cylinder, and U itJaclkargad at the top, the atrCAdl bei^ emn^eed 
by a gJubulmr air veueL The iurratut comiden the ndrantage* of this engmo 
to eojifiit hi i!3 cumpnat farm, great Btroiigtb, and diiijibility; that ithaa 
IhwEr working parts, ia Hghut, and hflj leafl Irictinn tJmi any other engine nf 
oqLml power. * 

Of bQ the engiuca hithenn cohstructed and worked by mumnl laiwuri the 
nmins fire Oiigtne la the molt powerful. Engihci of thu kind genenUly 
cylfudrti, WDrlcny liito an oir TCMcI of large dltUcuainns, and 
ore built m appropmte luirgHL They an: put in motion by tbe power of frum 
forty ic fifty ajmljed to fmtr long revolving crauka,'which, by ault^le 
macLIneiy, woTE the three piotona. Tlieae chgiiica wtH tliroiv u colimin of water, 
tipwardi of A hnndved feet higL They ATO ndvantagwuflly 
employed tm the river ahd in dockl, where an abuiiilnxit aupply tif waler can 
tliwiiya be dencodad upon, 

Theie engmei, however, lutve been ^eatly iutomkiJ by the fire cndnci 
Tcconlly :wnstructed hy Mr^ John llmithwaiie, worked by iteam povrari. The 
laat of thia tod, the Comet, buitl for the rnifsian govermenl ih brtd'two 

WorkTng cylinder! ^ LDches and u half in duimctor, with a Ihtirtecn-mcb 
alroko, the Etoun cylmden behig twelve inohea in diameter. lYheu working 
wItTi a abeani pressure of eeventy pounda upon the B^juare inch, and matol 
eighlmaltDkea per ininLtto, thia engine threw e jfi of WHler, an inch and^ 
quarter in diameber, neurly one hpndred and twen^ fret high- The lamn 
p^ei gvrt two jet* of sevcd-dghlh^ nf no inch, and gfltrwaidi four of 
oighthA of an Inch, an eldvmtioa of ftbmit eighty feet. The eousnmpdiDn of 
Ookc was three bushek per hour, and the average wprktng of the engine waa 
cuciilated to be equal m the dischargo of bctweim tolily and ninetj tmui of 
water per b«ir. 

Kumeroui attempts have been made to condense a rKiwerful fki* riigine into 
a amaJl ttaranaaa. In reapect Capt. Fiiber, K.S. appeani to havo been 
meat Eiuc^ful j hts engine^ on NcwaluLm a prindplc, eousktiug of two fivc- 
mch cj-lmderv, willl eight-inch atrakea, juid AH air tcvkI wtuntoil between thrtn, 
™ compr^ within O l»a the aixe df an ordinary tea cheat, cEcluiive of the 
hniidlea, which ^i?d on ouUide^ and H-n-ed to cany the engine by. The 
nurpoaei for which tlill kind of epitoE la iiiitafale ore M feW, that tbpy have not 
been very oxteniivEly usedi for the Inca] purpoaea only of manaioni, luunu- 
Mcd, can th^ be advant^nuily emplnvcd 

M^b ingenuity haa been eierciied to ccnamict a fire euglQO on the rotatory 
An ingentaua one of tbia kind was tbc inrenticn 
rolW a nalmL It cootoed of two Uutod 

oppoaile aidm* worked in eiuni- 

between tlic flifting, ennu up GlLnJ wltn 
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nmcT, which wflj bj th^ tluiing^ exbctJjfr fitlmg ueli othEi m 

th£ deHBndii^ ii[lc. !□ iwweTcr^ in fttl ihc other roivtory ileatu anii 
fir* Dngtnetr it wu fouml to be priftlcsily ioiparaiblE to mnitrujot loq 
fruSSfiently wbIet tight to liond the greet prcuurc ta vMcli they bub epbject, 
withiwt hunutinit jin eXceui^o and dcfimcEive etnofnitof &ieitoiLi 
FIRE ESCAPE. Pcrhupi few iuljccti harfi mixre exteoEiT^T ongflgeil the 
|K]blie mtentioi^ or oxeroued bo miuh Ingenuity^ u lbs hctt mode of rHcuiog 
tudivldunii Rmn dealb by fixe. NotviUutandiiig the veried tllrutt tha^ hA're 
been directed lo thbt ahje^ it Ib a lin ^l nr fiut, ih&t qq uurrntioq Um yei been 




Flff.L 


praducfd w cifioent da la iirpH^ffedc tdJ othert, or to mduce the 

tMslief tlmt the ItmitB of pvrfeeljQA hare b™ attfiined. Many exeeHent and 
ingeaioui conthfuicee hove been prodooedi moql: of which will be fimnd 
embodied in (be fiiI!awiEig chuiified dcXcriptiot]. Fire eBcapm maj grnerwily 
be divided into three clauei, tIil hidden^ dortablc exOopiiBv and cuniage: etoapei- 
With the cumxnati fire Jaddeiii nil mint tw veil acijnalnUid i they are made up 
difierent lengthe to reaoh a fii^^ leoond, thirdi or fourth iliiry window^ Whrn 
of the latgevt kinds they ere jpmmdly fiimuhed with hon gqrdei or hand^raHj 


Fi^. 3 , 


Fig.^ 




































514 


FI HE ESCAPE, 


B.t lira iTdesj and alid ^ith a contm^e? fur riui!T4;f ibnu. Thtt cunirtrum 
cStlpf^ta df a ihort connal Imn tulitj juinlenl to oriE ^ the UptHir raqnde or JtEDi 
of ]pddiSi a pole Ixei into iMt tiilw, and aHbrtli gmit fadijty L 
the ladder. A. weU-Fnide ladder of bAlulMp froni iti extmno li^btnj&u, 
nmbiiied with the rrquuxto itrength, bea been cotuidEfEd hy «iisa bcPHona 
admirab] f adapted for IIjp InirpoBet of r £trt eacapei Anoituir form of Wdcr, 
|fid DOE diat ii at present Vtry au(xoB^fulljr etapkjed^ coniilts of ftiart lengthrip 
eight to nine fret Jong^ whicli fit one on lie oILet m any rr^uirvd extEiit^ 
hr a ttrejg, hut eimple jimit, la ihc aaniE wajr u eooilog Iqdderf* Tho ad^an- 
logct □! thu kind of ladder an, mat portnhili^ and convetiiEnei-^ with all the 
proetleal Dfilily of tho longi^t and most unwk-Mj kdder. Mr. Gregoryp whone 
numeroLij fire mapei haTo attracted dEasrred attention^ haa eotiitrurtcd ■ great 
TanE^^riadden; ouiciCig them In a very pretty Udder, in two parti or Ichgthi^ 
one sliding upon the other,, and rafitaTneil al any requ]!^ tIeiiPntiaiii hj a Jnfflplc 
ODDtiiTBzne, A Cfadle ia aitidlrd to this ladder, for thoreecoe of timid or infirm 
pei^jii ' thfl whole U of a conTenien l tixe lor carrying or itowi^e, and ia rery 
e&iilj nianag^ hfr, Greporye patent Udderi atu aSiihited in tho engTAvIng 
on III B prKEding fuln. 1 U a aide view of one of the ladden^ nine feet in 

length. ^^-2 EihiQitt tliree of theBC: laddeta cnimected tegethflTj. and nppJicd 
aa 0 ^ wap, with a light car ororadlc* miied by working in pnlleti 

attached to the top of the ladder* Fiy, 3 reproMtitfl four of thcM 
raised, fgt the pnrpcoe of cliiratcag the fireman, end enfthliug lum in direct iho 
iti^am of water Itnra the engine moat EfectUDJIj npnn the fife, A set of th™ 
Udder* may bo placed on a bght hand carciagep err might ICcotnpiiny tacli 
fire engine. On Ttaching a confiogratJon, the lower kddEr ii first miud, add 
the f«H flertiTEd in thdr pkcE hy a holt passing lliTougli them and two blookjL 
plMEd iipn the engine for that mimoEB. The htm liaya croliitiir Mch 
other are h^ked mto ataplci fixed m the hack of ibii laddEx. The firstkddEr 

' fiiedj a man rnoanta it and attachea nnothef on the top of it; 
a third, fourth ar a Jil^ may in this way be addEd, uncd the ttquirEd height ia 
Ohtamfid. When the hinght ia cOD^gidemblE, two gUy rrrpea <f tf ate Emiiuvtd, 
to preOeTTo the lod^ in ihr proper pMlttoii. For Lhia pnrpcMse the faoiAc of 
tho ^mago El pmridi^ w ith UrgE squaw rtopleap through which the bar 
r u IM-int; to the enda of this bar Oia rupa are made fast, ai shown. The 
Iwldm aw «eh pKlirly oUke, so that all iit one ODOlher; ihiiy are connreled 
hy the foUowmg lUnple and sinrctEi-e OOIlErilraiire- Two long books or Iralf- 
Itaplea ^ ^ fin the bi^ of caoh Ladder by means of aa iron stmp, 

anij nvetsd t]<Pou^ j rach Udder II provided with two flat itrpi e c at lla 
tower end whkh drop into ihc two Wka ami moke a firm nod Kcuie jolcL 
H™ hidiUm ^re lometlrnea bein employed at fire cse™a| the most fioinmmi 
Itmd eojMiit of itrong rop aideff, with wootlEn itepi ^ circular pieeci of wood 
m romEtreoM BiUcd to the otnU of the ilep, to kiJep the tadder W waR^ 

In Edmbprgh WJro chain lAdden ewe ct^rDyed with gttiil atwKCii being used 
by men duly trained for tlwt pniposE Ae principal difficulh- with all ^t\m 
™ ta™ to the windows where tfiey are requTrad i 

this dEffieiklty has been EunuounLEd in the rope ktlder of Mr. A, Ymmff, thi 
mrH« ij^onicrtii Kid oaeful contri-FELdee of ihU kind with wMch we are ac 
ntiain^ ll eonxi^ of a number of roimda A, Ftp. 3, (in the angrovmg on the 
toDowing pagej which form the itops of ths ladder by htdng united ^th iwn 
ropci JJ B T tliEBE arc rUEpended from an Iron frame 'C, Icimlaating to h«ki 
fl Op which CM very wmeniimtly he lodged on the sfll of A Window, and thui 

o Mcnxe injTpoTt for ihe ladder. TTie principal peeaSlority of thU cop- 
^ytmee ODlii^a in tna^ the Udder, ao dial the nran jr or itojw cm be pul 
together w shdwri at Ap. 1, foiling q pole by which the flomc C oan be rotied 

fin,|« fitted ft* upno thrm, thfl ctlwr ona. / m redttced lo » to ™i«r 
fiLI!" i.“f htyanA th» Boi of tbe wood, thiu 

^ their recalloti, Tln! iron franiD r tu IIh top haa a pn^cAHlg 

Tbfi iinfn ‘"f f 'TT"’!' rwuiilf tliia support* h st the 

If r- imsJl eiul of ihu »l#p ii married inta llm JbnJe of tlie^ond, irhirh 


V. 


t 


it 
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ifl Axod tty tJie top nf eltB third, iitid to oa In iJir battain. 


®P * 

pt>l* U farmed, fu m 


In thlB wmy q. 

_ uf all the itepi of ihe kildiiT jauuHl lugvthiiT^ hy 
whiiih mcfliRi the hoakB At (the tup af tlie Lmu ^mne nuiy be rAiAed, uu lo a 
windaV gtll , and tfaen a lingle jerk ar pulI AX | 
the lower end diwnilei ihe itAvei riam one 
another^ and thej aiAmne the form of Jy. 2, 
rndy fnr Hjeendiiig or deAcenEiEiigL Tlie tide 
rt7p» uf tlie IdddDri B fi air cmnpoi^d of 
three tmaU linet pldled iofether, wbrch 
method grrei the mciMii of faiUain? Uifl 
Utavn tery securely bo iLhcm; ihi" Ji viown 
by /^r A Imle k bored thmn^ thfi ftave 
ai the plore where the rti^ k to be Oxed, 
loj^ cnou^ to rectflTe om ef the thrcs line% 
and A gr^ave ii himEd roLiiid outi^de of it aA 
the AlUlie plac'e. One uf the Imun k paaicd 
thmjgb tbit bole, the uthrr two ore token 
round in the groove to &■ to ttirround tb@ 
ttavOr then all three^ beEng p1filE>cd to^Ether 
make a biiEi connexioniL I'he fhicuc e nt the 
top bat IWa iron rods £ fixed to iti lidi'e, 
whi£h are uaeTul ai liaiid-TBlIt La any per^n 
gtil^ out of 3 vmdow on lo ibe Jaddor. Tbs 
wbolo lro4Ii up inlo a. eompaot biuidlei and Ki 
Enaily cairieo about A kadder nu the tame 
plindple tony olio ha C0Qttm*eCed entiroly of 
metal, by uai^ wbie rbnEn^ and metal tuliei 
for the iitept- bfr, k'oUUg' rrcEived a lili'er 
medal ond Mecn ^nsM ffom the Society of 
Artt fur bla mvcntino. 

Mr. Gtogoiy eunatrocted a xetj complete 
rope-ladder eicapep which wai support^ on 
the window rll, jtarapet drr. of a hoosE, by a 
hook of in^onianj workmimthip; oampoHd of 
two akdBa or arma^ bent itllo a /unn xery 
clotely reaemhlLng the external figure of tbs 
human ear^ from that circunsttincc oallsd Lhi 
tat heoL Ibe two lidea of thii book wEra 
lidd teg^thet by tbreo barixantHl froti raHj ur 
ban. Thia titupJe, ori^al, and 
mode of attHxhmEnt admita of unirerAsd ap- 
plmatfonp wiibutit any wrriouu praviiinn fnr 
Uiat purpette ■ it fir^y EUibFMM alike the 
tbiekeal and tliuinctt WaUaf and when onoe 
fixed, no dawitward force can ttpas^ite h from 
tt* attacbEnEnt, bnt by tearmg thr book atfUnder- 
To tl'iU bonk woj attacbed a neat, well made 
rape laddorj, tn which a tlidmg cradle Waa 
adnnCed, the rOpCi by vliicb fha cradle waa 
worked potting OTcf Uia CCallwl bar of the CiT 
book. 

The next clani <jf fire eicapeip compiiaiiig 
thnie of a portable deflCTiptamir u a rery 
numcroui utic^ and may be atid to COmmeEUpe 
with a liniple rope made last to Hontething 
within the roomr by meam af which a descent 
might be eCecledI; It bai beea cnniiiiiend an 
improxtDaent to knot 
cbimging tl^e j 
a bnuteJ HI 
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J"a .«k to the end of 4 tope (rf «JEeieu, 
Icti^ll. fato whicll feiiiiilt^ chlldTOn, io. tiu>til be put and low«t^ in tufeti' 

t^r *«rnt be!,^ fnp,i»:ed b>- teX wl2i 

^...e the t™ en« or nmad the bed p<Kt. width would 

“1“^ dHueot eaiR-. without miuh oxerthtn uti ihT^ of 
^ypee iatt. Se^rwl pproten^ui Utc been made uptm thii rode tud Utpie 
apji^tiu, eonu^ni in ceneral of « emdio in lieu of the leik, made pf a mu, 
eeqmt form add imuilglE ferial, mid in nmning ibe rape UimiFh e wjUbt 

^ ei«W« H to he pSiiMl aaiifc finm fijiEnH itouiiie 

t iBWcr wwdowt, and fram rwliu™, ■««, &c. la Hme enatt tbs 
IW. hinffi h^^irami into Tbe window. Eecni)*. 

afer^-ir o te“ espriranted hy Meaata. Cohbin, Cook, Pm. Hti,, 

“ principle, but dEffttiug 
i “r emtilojed a tirnil rape, forty f„l lon^, hei-ini 

ItJ of Iha fntittor, puiee over tllo pollen, 

™ «• fMtened to tie u^ part of ib^ cnik-, hy tbie tope the ptijon/brJow 

tiu* tilt, oEciUirtlotij, ae well u the fotitniT tontian, wbkh hxuj it, 

aame of iIie^ Ibnuci cantnV4iices, lire bcKLh piVTCDlrd. 

Mr, B, Rider a ihort time eioee euhibilcd a iiisple Tope fire eifape, coft^ 
•wtinir of a ii^ IwmMti rape uilied with wonted. liuTiDo at one end 
mmg ciuch, bv wbah it enuid be itutiwtly atlaebed (o\ bed poet, eb^ ttf 

‘•‘i* ^ W" pl«K«l a •ritrop OI (Hrtion 

pio^petpendjen^y eeeh other, but itnod b m eurved diilsUMi, » ae 

to cause eouud^e fricbon, mid tb«k ili« too rapid deeceiit of be p^rtira ■ 

fe on* mdiwdl^ Wib very fittle rtcrtiqit, coul^ by meaiu of tLe^ietiufl 

^ j’* ^ •Mtri'rwiw wm #140 ^ipeiideii, 

rail wXl^i frf ‘J'™" (bf^clion 

HiBi wu not Einnplojod. 

(kra rmpt, m Im CDunent dmEi! the 

^ emeeny, bi, ti portoffiky. It ™risti^ hLg 

mpt dfluUed, ttB tiro cndi of mhich m hcuth] t« b strung inao hook, for the 
^ icrewed to tie Bub fiLite or a hiiin iit 

f W-e insde of dtroii^ gkth wtbp dide upon tlse 
T“rj comer rtibei or iIiom im^ Lo aJaci 

quipi^ with decli iM^ Thup with a jn>inUHl rod for mklng it lo m winilaw 

^lilt idiiliiig bopa ai, all oLLtted. 

rkTeS qpprmioit joint of the rope, ^ 

H^ciKkdlt fidrlfifi, Md N on, tkfl Its aece^ri' elei eilotl ia ahtAitiefl. The ntnmii 
III1.W Berured rho hook to lumve .uilehle ohjo^t, ih«e below bSld tliB 
f^uaz A dlatlgLep ihe npei beinij at the WMElrFW^ anil tie 
w Te hB itHoL Om of the pma^ Bbave th^o tole. ooe of the ami 

^ng It orer hit head CLnd aboplilm, fixs k yoder hit Oihib ; lie then fcU 
™t <.f the window flfid eoDumla himndf to the reWp down whkh he ilidsf to 
™ j-iTT^ aL “ contact at the window, the dif«=ent ia at Artt 

^ I L'^ ** thepenonprtakwer, th.e grtiEer divfflfgeDEi? of the ronct erodiutllv 
nrreit* hii progn^ ihiralii be at Icaat eex or eight penatii hilS^g thg 

ropej, anti tliey ehi>dd Iw kept aa Widr apart at drnimitBticei will permit: the 
elwapl he npw^ ^ tW yarde. F^malea, ehiJdwn, m^v he 
owerod hy thll eieape wkh perfret hk and ■aTcLt ; for^ hv hrmwean the diriU 
Kirte nn tho loop clw tn the body, the peraon deicendtllig cannot uiut the Jinjp 
uu. rekBMd by wnhdrowing the ahde. Mr. tkroBid had previomiy propped 
^ a wkker etadJe 4idiug on divment ropei, but thii armEure- 
ii infortor to that of Atr+ Dariin in prorEiLc^ cnnronklJCe and efflucr 
ine pnnapd dimmky hllen£ng llie oh of portohitf fire ncapei^ b yi 
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punonf m diingfT; mnit \jsum1 
jiWul: ■' 



nlalitilhifig a cmimiiUlifatXou witii diE 
TtLttbod of th3« cl^Kt k by roiii nWut or elglil feetlyn;^, o»DnEclrd 

Eallier by E^bin^^rDd ai hayoaEt joinls^ or liy BcrawH^ iu in ths E<cape5 of MESETt. 
Uav^L€i| GIabr, ^fcTTyWEatorfr miii HTDtal uthint, Thi* ifnDipHJiyiiig 
itboWE t acHm at rods cofintEtsd iji thii which 

not duly nvifle hoi aloDsiipportB bullty upon whicli a cradle 
11 worked ; ihii ■ifaiigMciit, ndwever, TCi^uyTc* ^tnnigp 
anii^ coiucqucntljv very hem iwk, mnd therefure ceniKit 
he moeh reConnnEzidiiit Mr. Orrgory rlTccicd a com- 
oiimiHiliDii by bicatLB a walkiug iliek with th»a 
extreding jolnti likts a tel^rope, by wblch n icne wn 
handed %q tho peraani in dang^er from the window of an 
BjdJuioiiLg' houHT, OLli#tli barf ihe idea of 

drufipin" a Iim ham ibe bafw of IDC howaet on wh 
ud^ of Enat on fire^ whJcbt alCafh&d to a. rope^ or iEscape 
of my kind. Would cUBhlc it to be railed to tboic 
reqiiinng iU aid. pertont hav« prapoMd la Lbrow 
A ball with A ime atlacncd, into the wiTukv frain the 
Hreci* and ihui form the decred eimncxkn; tbei, 
bowerer^ p m diffiridt and raodooi mode of prnceeding'p 
md 1^ no oiCoUi tn bo falicd on m lha tima of diin^Er. 

Tbe Edinburgh Icrtmrn lue a cro»-l»Wp nnd a tlw^ 

□qnee leaiien faulLEt^ AUBch&d to a fine cord of the Very best uuilerialBi and 
wurknimihip, feet Inag, Thr bullrl and cord ere thrown over llie hmiia by 
the croga-how; tn (hll cord a. stron^r oiiA u Attaebsni, Had drawn orer thV 
hodae by the forracri and eo nO, unul a chnin ladder OP CACape U OVentuHllj 
cii^vAteX To ml upon thii phuik howerer, witb any good chance nf taecemf 
rcipiirei ibe men to be regmaHr trained for the polpoae, hh they nra in 
Edmbaigb, wbtte tbry oi^ exceeaktigly ekliiTil in the maDagemcnt of all tbeir 
fire ffloemn^r 

Biiiton introdilcEd a fire EOrWMilhl^ of a InzgE strong ClfiFAU 

ebeet, witb loops ad t^ttd to bold on by; thw being held Under tbe wiodnw at 
which any prraaii ii EiluuEAd, by eight or ten peraone^ the party abore leap m% 
of the window into tlte Eiiidiite « the ahcch which cAtchn bten imiojured. 
Allbough diia » by nn inefliu the mml plriaun moda nf CAeapr, ucFcrthcleB 
ELumbe^Bs eiperiinentfi hara proved it ten be a udb and eETectn^ one. As thli 
aacap takoB np but Utile noom^ md it ready for liia in a tew fecoErdf, it ii wdL 
adapted toi be carried by the Era engine^, and most of tboac in London are HOW 
ptovidfid with one of ihia kind^ 

Having tbm bdatiy ontteed the moil cclsbEated hre eecipfi of a partaMa 
mmircr we proceed tn deaciihe thxm of a Ulw kind^ and firat of cairiago 
Ladderi. In the yeaJr L3r0d Mr. John Daviis mbmitted to the Sooiaty of Arta a 
lire eac4^. whioh conBirieJ qf three laddetv Connected to^ and aliding UpcaL, 
«icb olbej^ by mriini of ropea Worked by a snudl wiodlui; a second whnlhtfa 
rniBCd and lowered a o^I^t mpported by iropea poking over pulleys at the top 
of ihe uppermait ladder. This Tn^bin# wm roonutad Upon a low fbur^wboEkd 
truck, drawt^ by A boTS* or by UX men. Snbseipienlly, Mf. Qr^nry gteat^ 
improved upon thi^ Hcepc; he en^plmcd thme laddem ilidiog on emb otberp 
wliicb, when loweradt were biilanci.4 bonmnlaily c^n s conYenioot framo 
mminted on a light fbur-whciiled cAniage. When m ihia paBi^n they lure 
capohto of being mn under low gatEwaya, &c. with great &c£uty« The Sadderi 
are bAmgfat into the peipendleuiar poaiiionf and then raised by a euiaU wuidlaas 
in the ftanl of the inocbine. In imy required hekbt between ten &ei and forty; 
the llddjKt ace then mqUn«l tninzda the winlnw, Uptm tha allJ nf whdeb the 
tnp ti1A3^ he mada to rasL To qlUiun Q psHler EleTatioil than furty fcEt, ono or 
mere jointa can be Carried and alfoeth In the mraiiwr Aheady deeeribad iinder 
tbt bead of Poataala Laodeas, A cndle eccjnipaniea thU Tnachbot for the 
aealstanco of ihoee who cannot descend the ladderir Mr. Gr a ggry^a ladder escape 
hu been but peitMy employed for that purpeH ^ u a vatuAbU And cnnveiurn! 
ladder^ however^ it nju been very caten^rely uvili hy Arcyi*q|a ijid oihm. 
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. Hndiffo, liia foim^FT of t Hbon^Ivi^ w^iety Aw pre ?hm uf 

life by BiTp tn 1^9, EOdLibucted sn escapE-lidiJerit di^riiw io hdie nivcKcla 
(him lEiifc q[f ikhdtlgb wpOQ 1 ircHilar prirLtf|^ Hiff U 

■ ikte wmaw of Mr Hudi^'a appomitm^ a b the cmrik^ miiLLtitBd oofour 



whge li, 1 ^ AviDt pair of which Ittm with tlicif and hitmti* ^ tuidet tbfi 
eamage* for thg A^y of gtiidWp stowage, ; // am threg liuld^m aiidiiiff 
m gmvM (ms wiihiD oiiiithEr. ThH &ot of the luvott Jiuidiir li hinoM to* 
^ol n^ ^5°^. toiddle of thH floor of tbe oirrifi^; j ii bd fircfagfl 

^fmmg tho quod^t of * cirdp, with caEcbet-tocth on Iti cdoit, in 

ZjIZ ^ ^ b« filted to tho bfl^k of thfilowwt 

oauidJy Ue in * horiidtitJiJ poftr^oo, m fhnwn by the dottod 
lino /f ^ polli and ndchel-Ciedi preront tliE laddeti Irom (afl™ buck while 
Ifl DTd^ io plicB theta La the oblique pcHotjocirer uMt 
hniid, W tnote bwjIt by inmmg ibt windlM t rwrad tha 
t jj ^ ^ ^ ^ wounilp MJii the oihsj ft.d of k fkitfincd tn tho 

^ ^ tJnia bmugbt 

i4fiii t^praedird m iltD engf^niq^p the motion of the windkea ii con- 

« 4 rJ!r ^ liddiir% and EleriLtei (limn lucces- 

one *b^ the olberp until th^ attain the gtealnl height. The roiM i 
??*■■ * bottom of ibfl loveit Ladder then over ifaB top 

« U to Hie bottom ^ oesr and then orer the ^ of the mue to the bottom 


UJrMTOiQirt lediler. The pavot to whieh the laddcn are hinged^ ii for 
cwimg ihra to ¥we^ [am^ when U would be incan?nueut to tuju tbo 
Toe hcidioflLal positton ii gfeau to the leddEm Jbr enahlinr ihs 

to be ™i^ed throu^ ^ lli-= 

M ^Wcthm when moTlug up ogsmit a wuh^ md a 

Mi, Jmeph, whq mtcrtBuied * rtnmg objwetkn to ibe me of H connected 
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of luhiiiiMtd tki^ fallowuig nW fiflOlriTMtt tn iiVfPK> 

don r—■ ia B carxiBgV ClipAH? of being drawn bj- two EBfffli m wbjth il fiand an 
rlfYAted part ma^aintng a ooJmno of wood ei wtlkiii tkia there !a a tfnflJler 
ctjunm of iront capahlc of being roiied by i nwi nul pinkm^ acted npon by (ha 
wtneb 1 ^; on the top of ibia IntunEil 
colum-o u an iron ium r on a ewivelf 
haring a deR at Its oJtremiy to re¬ 
ceive the Iona bar or lever/ CWened 
to it hy a boltr Tha lowiir end of 
tbii bu il feeuTEd to iho ciniige 
by A pulley-lacklo, which Bdmita of 
4 U^ eaiy md tecura idJuAtincnt at 
iileafurc | te the npper end of thii 
bar il mvpendcd tbc cradle^ m 
|>ie nmal nuumeri witli gny ropca te 
gnide tba enulle in iti deKlOt ^ 1 if 
the handle for drawing the carmf 
There il a email rop< ladder at 4 
nud A bolt and chain h± tbo top of 
tlie celtmui, for dldng the intenil 
pHlar (whinh hoi A. range of eight 
feet) at ih^ reqiniad cLc ration^ Tba 
pillar hoj a joiiil near Eta haae, by 
which it il turned down into iho 
hoTLaEaltld ptHitiDii irb«ieT7r It b 
required to paia under galawjf^ dfc. 

In the year IdlS, Mr- Thojnas 
Rabcrti recc'iTed a reword &nEO iba 
Society of ArU, for a ^^apeedy dt- 
valor and fire-EscaiWj'^ of A very 
camplcJL dcicdpdaO, on the prmcipli 
of the lary-tnnga; lame pnndpte 
luj fhiw boca ATnpbycd uad^ 
vAfioEu modidcationa by nomeroDi 
peraoni, and moot recently by Mr 
boylB. 'fhe engraving on iho 
lowing page Teprasenta Mr. Dc^Ie"! 
machine f 0 4 exhibiting tha com^ 
binatlini of lavera on one sida of iho 
machine; fr ia the frame that hddi the lower pair of leven; and wherein the 
movini; force ia applied ; e the carriage an four wberljl, drawn by n luiidk 
not ahown m the eiigTivmg ;dla» tlAgc or plaifocm at tie top of tie machine, 
net which a fireman or otlt^ mdlvidnm ia raised to tewmc the pcfioni fmm the 
hooM m fifw-, ai e them ia a fuldiJig'hindge or gangway, to fa a p?gKted intd 
tbc Window of m room ; at/Il A toach^ [Kniiiu; o ia a tuqihcd quadmnt, wcliM 
to (he lowert levBk^inr on naa siidE| wjJh ItJ teem taking mtu tho« on the tipper 
aide of the piniCrll ; at k ia anoth^ quAdrant, the teeth of which take inlo the 
lower aide of the ptninti; modon being ^vm to the pbim hy the wincb^ Lho 
two quadranli nro mored in oppodie diroctiDUaf and ifac satin of levera arc 
lEuinl^cottily oprmled upon in like mufli:icr, opening and ihultlng ilce m 
Tutmy pairtof iheari^ thereby drawing them all np doioly together, oir ejcpanding 
ia tho cjuent of ncnrly their whc»la length. In the oecompAnying cut tie 
macirne u repmcnted ai only npnadedta half the height it u cv^le of S:w^ 
eitrnded. On the other rilde of the machinet there la, of conraej a nnukr 
Kt of Icvcn; they arc connected to thoae already describedt hy craai horiiicmlal 
hitr^ ibe en^ of which ferm the pivot joinrt un which tha tevcm ttimn Tha 
oppoute nde of tho lower pan of the maf,iino Is also A CcUTltarpart of that 
rHirEficnted, and the power il couneetrd by i eotuintHi wdi to tha oppoflta 
pininn. Aiihougli the principb nf the movemeni W perhaps^ lha that 
ruidd ba doviaad fur the pnipoM, the practkci! difi!i;ulifea of eaecutiog such a 
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m»ehiiit UD bftre, 

m e um mfbrmed, been fouDd bieirr- 
monnbibTc, mn Utmiqit tu conatnicE 
mm Timvini^ Rii£«d. 

GrrgflrVp B4 iim ftir ymrnn 
iii3r€^ potenif^ m ** pcrimhEE dem^ 
irluoh nmibled of dirme 
»^ilAre Vi^uilrn }iOIb^ ilLctiDg qqe 
Vitkin the otht-Tp muHmtcd m m 
etajiTcniiHil ctmriiLge J th e i3pp<mnt7Hj 
carried ■ pullE^ for rniiisg n i:nii^le7 
Ac. Ttic ptilky wju cIcTated n 
windier and ro|w a^orieistEd wiLh 
Lki uiiLikn m the name Tiiaii£er am 
uQjuflycd for lokjpg faji laddm^ 

Mr« Kuhcv MinBl]E!sl£rf cciii- 
fltmoted m &re-eMn|w comf>dwcd nf 
iLD pjiright frame, fTanlw on a 
fani^bcelctd tmnriBgr ; a itcund 
iriune didlug vitkln ike fimner, 
canried al il> lop a email railnl 
plitfonn or gallBir^, m which ptxipLir 
wpra TKoived from ike vifldowi of 
hniuefl^ or ft vm occypitd hj a 
ftrr mHiTi Trith thr* hntnth of OH 
m^Cp l^Liich enoblid him more 
ctfihCtudly to ikrov the atreiLin of 
water tlic Ere in 1 o% build- 
lliE ididing ftatae wu raided 
by two cbaiiu at&cked to iU loweftl 
cud, and earned ofet pnlk^yi at the 
Cop of the Unt IrmnOp to a Vindiaea 
io the body of tbs mn^hitu;; a 
ladder fortned b Carnmilnicaticra 
beiwc^ iks body of the madilFic 
and plaLTiFnn wli^ It waa m iia 
loweet podtion. 

Beddcft the oecapee Biraedyiio- 
ljerd» ihcCe h yet Abotber kind, 

whkh may be very properly dnig^ 
mated ^damcatle aa 

they lie laEctidHrd eokly for the ii^ 
nf the family in mhotir hm^z they 
■re placed. Some df the h»t of 
thoH iin f^rm oJ' a 

—-, crtlter cwnvcnicHt 

artklB of furnlhire, and iUtJil in 
the Tfceit .af a window, qqtijdc cif 
which they ura -Uran placed^ and 
cuHxtitiite eaecUent fijT:-t«apr», 
wilh every convenience meftmury 
a safe deflcenL Mr Witty re* 
reived a reward fmm ike Sodecy 
of Arta for mn admirablo ucApr of 

1^ lin^ ThEH; mwlilnw, hawEver, do not gonBraHy nbtaiu, fur Iha ma±i «f 
Uw people luB too indiffiireEit to thb iqhjcct to titotlde them*elv«t wilt «wtopN, 
tall toUiBT ehaow to tnut to tlw cluuje.- of ohtftinlno *3tterb*l aiiL Voriotui 
B^itaLi hitre ^ troortod lov Uid diffifrctit piaitt may b* ailoBted tn . fftn-t 
“7' fircomitaiiee^ Emin nui lonwtimE* l» 

lop of A lioDK, ciltirOr by a door, or by aa optining made ta ihr 
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™f with m poster foT tiuE ShEEta- ^nd blAnieU tied tugnlier a*d 

tamteu^ to iJie Iwd-poBtp aC thti bed-cord^ EUMhed m tie aMlnt Wflijt JjAtod 
menng of demndin^; ihe featlaerdicilT i'C. tlirown out, serve to hrei* tne 
wben lumping ffMl ths window die last flllcctiiuivp. With a liUJe CfflitriT- 
aojrtv WuOMh and chiLdreR miiy be IntrETrcd by ttuntlii of thjE b&d-^ljjllvefli. 
ihai ocMslwnit drpeiada upon iLe penona b dangEr rtuining eo mtien 
pCfifEnne nf mind nJ Will ensb^e dim to arail tliEmanrlrci pf Ae best IneUi to 
di^ thSWi^r; aild it often Iwfpeni that nresGto^ denpr deTElopa fl great eknl 
iDDrt HiifEmilty and intfepidUy m iudividuala^ tSm they have peTi-mialy tairtt 

EiTiHOOiiRiiin ov. The totwt BUitablc end emTTcniL-iit toaterbl for 
exliiientihinff fire ia wnter; but when tLal CJinnot be speedily ohi^ed in n^- 
fkbnt wbondttiatsEt it bid been pfnpwteii to incre™ ill eidpgiaiabhig bruperty 
by the nJdilian of TlTWlH stthstflliMS- M- Van Akfillp a Swede^ tmptoyed m 
intlbblagiade tfompoaidDn of W^ator balding Ln lolutian sulphlLle of i™, SUJ- 
□bato of iliimme, red oside of Jind cLiyt widi wbich he perfariMd *ivvm 
mwanfiil cxpefitoEDto. tsome perwRa have Teebrnmcnded the employrneiit of 
fliraplc latutiopi of either of the feDoTing rnb^taaices—nlninp ccnjiincm sal^t, 
pcirl-iwhi and 5 Eii?rwI other salti and fdtalEEB. Other ejqwnitienldial^ on toa 
oobtran'i eepccLally M- Van Minnn, bavE conletidedr tottch npparrnl 
tmtK thai woler ibne, when properly and jndiciciQily ippUeii » nearly aa e®- 
cariouB in ixUnguiihing fire aa onj nf the ibftve eonipoiindi, Carhonie arid 
gai^ mlpboric acid «tod ahrainj hm likrwiK bMU etlMsted ob applicabb 
Id tbo esiinEtinn of fire J iherr 1% ^WEVETp eauch prMthfHl difficulty, ttod great 
inconTcikiotice hi emplnying either <if these 
ftubEtaUiea for msch ■ purjiaie } with rwpeet 
to the Lnttetp wme artBoaive lli4 well^^tt- 
ducted aipirimnl^ fe«THiy ptdnmieHJ hy 
Mr. Waterfnawp At Praston. iu Limcaih^, 
hiVB ibnirn tb;tt vtoani will fpa«dlly aitln- 
guiih mndentfily btejU bodki of flam but 
d«i not poBEM the power of jffcrendng a 
Law or chirruig fdtttbpitijDnp Jilld iblt&teato 
impelb^ Mgalnet 1 large fire inctraKS iHe 
violeEu:* of tlifl oombuitann in a remarkable 
degree. Witjpr, howorerp k in unlrers^ly 
ditouedk tbfit all other modfi L>f ertingoiih- 
ing fiiei baTC lallEn Into disuse^ Tbers arc 
many wayi nf applying this lluid to ihe 
Irafposo now under review^ the nl«i UkIii] 
of which wc procEcd hnefly to de«ib«. 

The SLiuplevt coHlrivimee for citingUjjhllJg 
~rEBp ia by meanp of U tievited reflerroir 
Futem, 1 pipe from which jproec^ 
ugb lU the uWa nf tbe baPding^ with 
enck nnd fcrowed tioale in au!hp to any of 
wuich 1 flcxihLfl hose and dEredor rm Ik 
iffiieiL On luming the cock, i Jet of water 
rmbcl out wSlh fl foTCE pfO^LOfiato to Ihe 
height ofthe KRTvnirp which can be tbrnwn 
into that part of ibe ptemkEi where the 
file ia aiittltod, Thia ainnginnEnl a par- 
tieiilsrly useful in large manulactunec or 
warrhouiff- The prineipai idvitotagt: of 
tbia plaiip k ibc ftCttE facility with wkLcb 
end perann COR apply tbii mncdy, ibc 
kbdUT kaviog bsfn ptovtooily pcrfcmncd. 

If the die ui BO extouaiva v to requin- 
mora water for its ectincdon than k emt- 
tartied to ibe rfierroirr ihe wpply must In 
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Tnai Titoingj hf pumping'. Ifl Wen Df llifl rfisBerroir uaJ fyilfln fff pip€% iofflff 
perwiu pTBfbf mtcd pum^ di^wlng their supply uf water ftmu a wtlJ. 1 lit 
eugTBving m the preceding page feppeflcuti a •buiciuuj fire'mttnp qf thii 
dcterintiMii m erected M varieui plaem by lEe lato Mr, KuracU, ef Sl Jo^ 
Street, LoEuinn. i t MMUiiFt* tif a liRing^rbree pump^ witb ku dir-vesrel tn «qaiih« 
the fftrcBcn bcLweeii tbe HLrokcey placed in a d«ip tfcLt. The nude af r™^P 
ii Acrewed "fijr siticbiug onn 'Or sn'Ore lengths uf leether hpen^ HccDrdtng tD ths 
difuuice of the fircf the htmdle IB farted to illow MVErel htLn6A to wwrt cite 
pump Thc! udvautaget of thk eud otbrr kinde of eEBi^Diiai]f cogines, onmil in 
the prtiidpuiefl wilii which they can be gat into actiui k Jwd the ^ ceftfl-iuty of 
ohtjuning a luJBcient eupnly of waiar! -ofiE- diradTiUJitage thiil Lbeir utefuIjieflB 
IB cunirned to e ccmparatlTdy linuted tpaeCii^ Ip loino late ba.|icrinicnt^ ane of 
these pixcnpf, ctectcd ai Aidgelc^ ddirered a Btrain of water with cDoiaidiirdie 
fotre at the diltance uf f btlCL-ft hundred feet hum the boutcb of supply. 

Of dl the immhl* MulriTitncM for aatinguishuig ^ri, ^hap* l&t iirrentod 
bv Curt Manby ii the must cimTeniect, luid ii rery iugeoicmff. This apponitus 
coTLiSed of a copper niarlp two fwt kng, ftnd eight iuahati in dJamrlf r, capaUe 
of Itoldingfaur gdlonk A metal lube* a quiirter of mi mch in djamfiter, paued 
Internally ftwm the tup to Wltliin half Ml ilKh of the buttoia of tho TCtuI^ iill> 
nlihed at the lap WTth a ptotHCocb and Jct-f ipe enfr^ghai of an inch in 
diimurter. Three galioni of a relur^ted folutiop uf peeii-Bih in Water he^ 
put into upfl uf th«e TCEieJa, the jei^pipe whi and a coudaiuiiig 

^Pge affiirded m lEe placo^ oi much dr ns pCHuMc wu iheii ^mped into tho 
epece remniuing above tho fldd: the atup-co^ WM tlieo tprned^ and the con- 
£uBfagrjd3]go exchanged fur ihejct-pipe. in tbif state the appuratua fqrrfiedti^ 
weU-kniiim ardhidMl fotipteln in pncutojitici i m turning the ruck, the ekatkity 
of the ctmdEELBed air reaciing on the jurla« uf the duidt forces it out at ihu 
noxle in the form of O violent jpt Sim of threo VcSaela Wm ptiuced in A ligUt 
hend-cert, With which a man could run at a good PpeeiL On reucliiiig the nPi 
the wifliY t^ea DUE of the chittgcd vcucla irucu the cartr and slingi it is frmt 
of him by a itnip pnaakig- over hii thonlderv^ ho then cuteTB the buiid:- 
ing, and plodng himarlf at clofe as pooflihle to the Rre^ tums the cock, and dil- 
chutgin tlie coptenli of the vessel un the Mames; fay the litne the Snt Vcsacl ia 
axpeadi^ Qthera wih have bean cuuvrycd tu the piau, who diaclwigH liiem in 
succeasiaii. All eveU the grEetnt, have imall beghiumg^ and wben caidy 
discDVomC are Bafiily kept under or Buj^EMed. Cnpt. itnjiUyV fire-curt aprMtura 
well odaplod to chtck the urngrera uf UrcS, if mH by enidrely siipprEiaing UiEin^ 
yat bv kEEping them within the mu^ of caliuction by more powerful 
meaps^ which cannot be au eipEditloiiIly apph^ 

FLre-cmgiUM me now Ctimm&a in evEiy riTiliied COUStT]i'; the aureral kinds of 
those useful muchin® liai-ttig been already fully described, it will only be necca^ 
sarv in this pleuW Do ofihr a fi>W procltcal rEmarkl an their maungeincut. In 
hrmgmg np^ pkcingi and letting afirc^iigiiLe Id work, groat judgment is requi- 
BEbe, and mucL wlR tlware depend upon the aeiquaiutBnce of thu PortlEB em^nyed 
with the dutv thcv hftw tn perform. Gtebi activlly k retired lu cumLliiatads 
with ■kilfulucu; iil good haniU Will, at auy timE, get a large hro-engiae to 
wertk Lfareu^h two ur thjDc fony-fect lEOgthi of hose in ubout two minutEs^ 
Buppaaing water tu be at hand. An en^ne b^g Mt to work, ita efficient ptt" 
^D^mBUl^e will dcpritd Vfilively upon Ihc niAUUcf m wbkh the Btrenui of Water 
ii dirEc^[L The old method was to ibfuw the water into the windowi At ran- 
dam ; lAinsrIyk bowever, A murt radunal mode of opmtLug bu been oduptt^d^ 
and one, ihH odi^iitage and efficacy of which was Btrikiugly exemplified by ibe 
expenmeuta uf M. Yon M anuTi, wfore aUuded to. llie] oaEy iUCCEiwfid mode 
of UalElg A firer-engine, ia to t^kc the director or branch-pipe into the buildi^t ob 
hear ai pfuilble to the fire, ttrul he sore ibol the fitream of water itrffcca direcHy 
upoD the huriiuig materikli, ibii cannot be toe often or too omdouily fncnlcaifd 
Cm evury pFrenn uaing a fire-Engine. Every other tUCtbud not ha'ring thia fur 
L'b rMtidunEoUi] principLe, wilh io nine ciuaa out often, uttariy buL Whan the 
water b ihrewq luto tha building hap-basntd from the ilreet, it is impuuible to 
say 1f Ally or il toudies ihE parti ou £r- or udI:, unless the Oamet appear at die 
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windowi. On tikiUff dtf liiJfe aatl tcranch pipe in^ bnililidg, Uje 

luivintAcn of the w*Urt ilrikillg dhwtlf npoil tbu fll^ b b gpol an™ j m 

tlie of mi^ iMtU; thm wbole qn-Htity L^wn bj tbo^OUME js ttitfult^ 

and fedfimlas^iiily applkd. and no nn)fn ia mSft tbe bnUding Uian tt 

ibiolmnly nS&eaauy to eidnpiiHli the fee. on mn jipMtmenl, the 

flpim« HJX fgiuid to cover acOlt>adei- 

ablc ip^n, the Utomb ibonM be 
pticed pardy die apertUJfe cf 

the noilct whicb will aprend the 
Eixealn of water Bccordin^ to the 
pswnre applil^i ao flj to waoh i 

Urge iiirfihce ot otiGt. In eijeom^ 

taring fiioa at clo^ !i|iiarti]rt in thia 
Miimari muck mconvcnifnce 
fkun tJie tdiokc andheai^ to avuii 
Ebn fotmcT,. by faf ibe most annoy¬ 
ing And dangErtMU of the tw(^ it 
comet newfcijy to knevi or be 
downp H that the fife nuy bo dearly 
Kcn end wntor thrown open it. 

While Sn « recumbent pcHtuiTr a p^ 
aon will genanHy be able to reaph® 

air cmnpsnLdTelyjPUFep tbongb Etnad- 
ing upiigbCt lujibcAdon would be 
inrniuklB ± the poreflt air it alwaya 
the Inweii 

Mr. Robert^ 0 min^j inro&ted a 
** hood and moutb-pitecT'' which 
enabled the wvnrcr to enter jwcmiiwa 
when on ftrep ihmufh the mnal denae 
■moke, reacne human Ufa and 
property, or apply the ma#t Eligible 
msaiia tof extmguiihing tha flflmra. 

Mr. Rbbertaa appamtua ia ihown in 
the iocompimyinig engraving, which 
ii ft aide rkWp na It appciLfa on the 
WHP^T, It condati of a Ualher cap 
nr hand it, which entiiiely oovem the 
head and fioe, with ttrong glams 
btfnrc the The Icwer part of 

tha handi ii podded with loft cattnn^ 

BOTWEvd wiln waih leatheTp which 
being drawn light round the neck 
by a Btmp and betBUe, exdndEi the 
■urrounding air+ The 14*^1 pwt of 
the pohoicia 5 ia of MiJUaent eapA- 
city to Incinde ihd note and mouth 
of the weapET, and fwina. the cbasnel 
through which be reapiiat. A trnm- 
p^t-1"™thi‘>d qri£ce u fomied ai Cp 
prniidfd with n good cork fftopper, 
whiah ia eaourrd hy a email or&H 
chmu: the nae of tMfl appendage b 
to a ready relief to the hmgB^ 

witbotEt taking nU* ibe hood when 
the wcaicer gnoe tn the doer or win¬ 
dow of ft hnilding Rrop for the 
purpoK of rwaphring a porcr atmo- 

epbera, or In cotuult with penon* on the ouUidc. Below tbio ia Bitachedp 
by of ftti unlon joint, a duihle tube 4 ^bflit two feet aui. laohea longf 
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eutcl lcrEnEniiti!i^ in ■ fimnel fiire Incha Lu diain«l^, in whieh ii conbimfiJ b 
jrptmgm uhnmt^d willi 'PrilEr. This Hwbk pipe a Vept diitenfleNl hy q fpird 
nodi ftf viTt, uid the impi e e atq Ter the pnipM of bulloaio^ it the diwa 
of the Keerer, n bi not to etvcUTnh^r hhn, or Impede hie f>i«rtaDni. Tlie opem- 
timl of llw eppftrmtna k as folloirii—lliE find Oiher nffltloto msttcre 




which eKui in the iipnrtiTient, if hy the fttl of ohll^ to pa^ 

through ihe finm-el of the tuhe, where they we fthinrbei And neaEndiiod by the 
liquid Contuined in the epop^e^ wid the Bir ii sent up to the ljull||^ ni 0 pure 
uite. The effiiaciy of the Aopimiiie 
hat been rejteolcily proved, in the 
prewnce of numercKia icdentific mdi- 
vMuidi, ooiidit the in out denie nuukiv 
nTiqlng- fmm the combuption of 
wrt hay, wood EhaTiq^ 3cc^ hciide* 
tez^e ^UAhlltiee of luiphTir^ in tCRH 
gera^LFei viuyLig tom flO U 

To obviate, in vmOD mcEUIUrE, ihe 


I pAtimtcd 

VX in^ttioUa eontrivancE, eoiiijsdng 
of o peciihur fUTinagement of lerera 
wad Joitib connected with the hcHte 
of m. n^CtigiOc, by which the upemtoc 
may direct a Jet of water to my un icca 
pwt of lite hi Itdor of 0 ahipor houst! an 
fire. Thii will ato'oee heumJemtood 
m fef^ence to thn obaFe engraFiu^, 

Ip wberetn a tMiaon at o u pdnt- 
■ng to the ipot where the fire k utu^ 

Bled; the operator theni diirrli 
thE lercr c he bdda, «o oi to point 
to that part; thii movement cAOBet 
thE Hone d to point to iha eame 
pkee, _Imd^ ^mnuondy^ the Utmort 
euxet in oHm^nMilrig the ^reh pro¬ 
duced, which k, of couracr imtJy 
Accelerated hy eidudihff the Adnu^ 

EUjn of &eih air. The annexed Fi^. 2 
eahibila b part of the mhayn on a 
bwgHT icale, ibawiue more eiAclly 
the^ CCniJtmetJaii of tUE Bpparaiuii by 
«* prcdoceii} f 

m « ‘ of II jHfetJiir form, iht hott bein; 

“1 K J- If tbER II na bun 1 eye in Ihsl pnt nf ibe »ll«» il 


acTvwad 

hecOHin 
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lu Iiisnt tile the earpcDter wuvM In itiiectcd to etilke aul 

reiimred jnution, when it WDiild In mide Elie! Iiy tumijltf tLe ecwir 4 » tS! 
r«ftile t, the epertyre Inlaw bdnw enlirelr Mvend W- I. ? JT 

Intt^ of the ferule, u tej^tei Th/ueer e mJjw ^^ilLra ^ 

it f “T^”! P‘l“ '• -ffiseTla the ph^ toe“ 

tul to fttti^cr ferule fixed themiD. Tn tbie jerap 1. ettoched. ife^ithw 

ced^pio *. ^e W bar f 4 which ie ouunetted by > piret4ebt ^ 
taw n? "*** ^ **!"' dwUiBce between the mo johite in the 

comr^ndiiijj monqit will be pradueed when opcreted upon fa ity 
“‘“ril’ dr aWkiuely ; Sad ee lhr«.rnrch^n^ 

inr^l wuh a nijnihe, ef mU. [t may be*^hed in any 

Iefct Jin that ilii let m^y phiy dciUi mi^^r tie drfiCor tar frotiHL 

rtT^ d««fil^lion* of the apparatus to wit daie,*„i dronm- 
"taneee. hut the atnre eX|iliun« the priudple of actioM of the whole which 
appe^ to proya ue^t ia ioppl^firy* on .hiH»irtL ’ 

* fs »d«ous mode* which ha^ iroui time 

iel^e^d in.portn.l«e Ib^ 

d f J"" rrr "'''4 «* ciw«r«rteiL aouerSl ^ 

L ^ ftltraded to ore Mmple Bfld briefly itated, yiik the w of 

bueUhle ma^al. to gwate .1 poedble dXtLh^^e^S rf rW 
aco^ly rn^ima^ ,0 ^on. and under drwmnm^^the 
" f^ndhlf ««“'lT*^tlc rnaleiidacommanly em,r«d 

vL?™. foL M comboitible h timber, lu all^te 

-!!^° - ingomou. expeiepti bw been rewirted to for the 

on^tlrt^Tf ^ : "ddttoM of mniiite of amoiouia, miukie 

lodA, Ml ■mm.oiuao, bon*, alum, and lerenl other take and elkdlici. have 

wronted a eompoiitloq for makuur wood fiTe^imuf 
which coniieted of tea pern tmtasi or Bft— TMi*. 

oud one port Chamnd. laixed Seti^ w^ 1?^. 

to foe nitfoee of woo^ forme a^one cool, which eSStonirninh/SoJ 

^ fire. After aoKic deawro expeifmeota had fldlv estnbliilfiMl th* r 

thi, ^P«i;Ln^ttr ooye“ 

^ ^ Mtea, and tbS^^^ebiTLf 

sni iSTLMK 

ekil^l dhpiwirion Of foe"Sah?S™o„5 fo‘‘ 

Btople material for fauIldiDg in moel of the to*™ in i 

“Sr* .r- ?! irsx "'12!'',.“r 

prerentom^fito, ^ partiliona wOl be ofthe lame niaterial^ IfctrESloJ^ta^ 
permit m tneb orche* wifi oho bo u^d for mpporta. Wh™ it L 

the pQn>wee of ttadm, to lantKi-Tt thp ur.nS ■_ ■ ^ “ o«4rah!ej far 

ir/m^employed. 

nowuudtr ooncdemion. There h a outicular dMerin>ir>,x^,fl ^ 

i, lakb.,^ .iikii,.i.te*k .21?tarfy"S2^"^fi.‘SSr2.‘S 
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1Trw!t4C.ilW ll a cutup™!! *iin|:ly iff rfftltk, Ijift Mil » linlf CT thrtC fncKe* 
ihu*; .c (IdmIv joined wd »<> nicely firtrf '7 '“th 

be Hnanletclj 'nlr ti^liL 1 ta tliiekiieas, loul it* pwptrty of hems oir ^ 

nradilf bi oWTred Id ba il» only cjuisu tif Hje^. A fl“w <*r * 

RinilJ kind has been amploy'nd m tto iieiglibtrajlinod of Manclitalar «itH 
success! the plmikj WB about iIitm !Mhe» thick, joLnled iJld ploilgbad aU the 
« 3 ^ far the^niw of rweiring ^ip* of irtn e»Med 

Since into kei boijdi thii DioksB e ti^t and ^ 

weU mi the funner, shmiW be laid .m irtn jonti- rlS^rSKLoT 

being j'Ited tn beanied flnora, by niiag a atwing firt-pmnf COtn^t 

th^ wftrtET *1 present umployad; ii ia ta a c^tda ex^nt, 

impUad. Ct n fit* ocut»rred to ft room IB tiw 

is mofe tllftn ten lo crtiO tlmt It wmld hiiftl rtaelf out belnni '* Z®"*'* 

boilding. It would beveij diWt to «l fire to ibe il^air, frwt 

tenden? of fluine and bent to aswnd | H wwld h mil mon- difficult to .^ito 

the caSiie-, from the reJataneB oflbrtd to the Ujiiubb by etmcnl, irm joiala, 

and, finairy, hy llis oIneeneM of tile floOTUip If the fire ihmild 

be enUicly rcpulied. ■till its profliesa wwdd be » greaGy wiwdrf ^ 

plenty of'rim* for tbe m«*.^frl np|d.eetien of the U«»f 

Uefom quittine this iahjert, boirercr, there nm soina tmlj (rf fitrato vent^y 

firE-prwt stbich oolild ^ with pnmriety he oiumad. At Mimcberter, 

fioorihaTahMli wnatnictod m the follow^ mnnnCT j—the CDlunrn* Md 
IK of cast inra, nnd me firmly wtiuEii in thev fla«t/mk wfouEht-mKi hsm 
thftt traverse frtrni beam to beam. Upon o ma^ pndersida ‘•'"““J" 
arebes of brick inltt i theec nr* filled (O ft level tin tbeU upper «iIb With bmd 
rubbish, end then a.rered with flapit or riJea. , 

Mr. Froat, huUda. of Bitnlaidt, London, haa mcMcded m formpg eiceTlent 
noon end raofs to Jwnaw, of bnllow earfmnwiue tobe* and cement, ao =^-?“ 
ea to form ft float ns slnme JU tma of timbw, but 
lujllow lubes am nquiirs in tho nMtien, Uid jue inOile of ^ek e^. 
by iriftcbtoeij Jl b v*)? auperinr numiier; they UK placed in Tf!***^ 

dirccrioMl, and irementrf together. The fluor nr flat rt«f ^ 

eBbet, one mad flag stone of the sis® rctpiirBl, but Itol neir.llfGi die »* 1 ^ « 
stone. The Ji'mvrt whieh Mr. Fi«t emploni » thus fovrluHi i elwilt u (rF™t|“ 
fine in B iiiifl, =pld^ 111 it ii gremnds mixtd ifitK waler^ whicli J. 

tkiiriidni to di mervoir. CEbj a nl tfie 

IratcT, Ift cMtTeyed to the manner before mMtlimcA l^^htpumun 
of ehalb with eWt thirty per cent, of day. li drnmeJ, and left tn evmporulc 
to drvuni. The mirture Is tbcu hroken up, hurnl in a kib, and afUr bring 
EKUiId to pnwJcr, it 11 cltwely puwiicd in casks; b Gns stole it trill keep far 
CI^ period! and may be wnt to cjiy diitonee. Mr. 1 rest a ™t^S^ 

rekrmendBtioiUS ahd bit cemcnl affiir^ # very eonvaaicul mDib of pratodlMg 
Terieiis putts of bniltlinga fruni the octlM of fir*. 

Mr. fWw, of GrtatTowur-strect, Undon, twk out ft patent b 
since Cur a new method of coEMtntotiug fireproof biuMmgs, a Iuie 
which waa eicctwl In Mnrk-lnne, for pnbUc msp^on. The welli c™ id 
brick 0* ItMlC, built j n ihe nsnai ttlftnner. The jo^ a« of wTHtieht mm, tt^ 
nre fimnrd with a Utoral pmjrttbg flange on eacl^e, 

finot joist to jniil, n «ri« of Bat Itonev and of rafflcirnt tMekn^ ffrom two 
to two anil ft h^ Incbaa, J In he flnsh with the upper edge rJ the jout, furtiiing 
ft lErcl floor of atone interUnod with irnnt it may br ™d ITl Uus Itoto, m 
cavered wllb planki, according to the ptirnewi of *□ 

vi the kiiita are tnrTi«l liawn and let mto bond •sUrao Uii we vnJl^ and 
eementod nr nm in with lead, whbb, with the weight of the wa^ emtmued 
liowatiL lakea olT the oUjticilT of the ipon. ao li to cntoic the tojato to C^ 
almiiit any weight, aJui at th* anme time ties m " 

tofttinct a. to render U imw-sibla tor tboui to -pa«te. ^e «a 

grorred into die edk of tha joist! ftbont half an mc^ and whan dowell^ WiH 
Kdulre TCTF litGa^tenuiR down. But wbero It la ti^esaary, a itub V let 
intn die Blenc flour, ami screwed to the tllge of the hoard; Ui(!*e are, tberetote, 
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no ndld Hof AOy ptlicr fd^cismgl rU^U wbini iEe! Boctra ate BnUf^eB. 

The under fMrt « the atans k ati} 5 ti;'(l dt mode mueli^ «i fla to form a good key 
fur tht utUini^^ thfTEfbre tau lalba jun ±iccei44iryj kHiT the whotE Buar uetrapk^ ha 
mws ihflTL rrahi fuur lo llv« iiidliet in <lepEE. A roaf u the j uid^ bating 

cuTETrd w itJl DjOflkE^ according to Hhm ^tcmeiLt of tliE p&tentc#^ |he cfieiipeBt 
to<]f iaraniedt irilh the iin|Hirta£t of billing £jr?p olr^ and vnler^ 

pwf, Tii£Be floiJTi UsJt been Hiraasfully Em^ayad in Bdme rtfilirnn, 

and ndiDr tartnil^ liable Eq a^cidGnt Irtiul im-il MO uimirahly odapud to 
prevent tlii^rolatnity. Haein^ tbui brieBy deicribed Kme of iLe tnual important 
fact* relative ta BducIt we fn&ed m ita±e that the moal miUsrial pgirt of all 
buildlnga^ bo for Ae preventioii of Err u cEni{:£thcd| ii dao dUUEtilao,^—fbr this port, 
ubi>M‘t ill Others acts jaa a conductoTr ind ^oeitJy laaliti the ipteadilig uE thn 
fLiinoi When a fim id difCOVeTed before it boa gained pDfiBefiaann of the atairi, 
Iei vtipptoE^un if com putatively easy i hut tbo EtfilrcOM aneo on ELrcp Oaero is 
but smght dk&nce of saving tbu hoMin^n El£ictudJ^' to prevent ibe ipioad of 
tre« theTefuref it ii ahsolntely uirneisary that the almro ihauld be irbrJly rom- 
pcMod of BuciE incombuitibk lubfitancf. !□ pkeea an the coiitinent the 

itBin ate nlwiiya of itone^ wbieb U ^uile a u ffld.4Jj.l to aceutilit fes tbe Epc'cdy 
mitnner in ivltfeh cmaBsLgratiDnA are ultiieukhed by ibe Bjto msuckilDUi af 
Uiofe eountrie*, obBre^ alEhoci^h tbe nutii^r of Urea ore the 

unEmnt of ckmagB k Uftlolly very iTOfllL Nothing givea n more elegant apjiear- 
nneo lo a hausO than A ckfiJt vell-prupurliaiiod atmiB stoirtiuKt ^uud this mjiLLeriiii 
ii hy fur Ute moat cdfgihlB fbv th? pnrpoAe , eeanLiiuyi bower er, may dLuloto dm 
umplopnent of n ebeaper matcHnl widbout prdudice to the cBe^L In ordinary 
dwrllihg bounce it k nccemzy that the roof ahouJd ba Al Ught aj pmatlcahlcp 
nUT TJ it very ssanLkl toboBloW Hinh^ipf ^itAlitiei on t}j|a part; but m IlkDUkli- 
factonei ntid poblk odiBuca it becofnes deairahb to randcr the huHd ing En>-pfoaf 
throughout- Thii b done in boioc ookii by tt&tug CAst-froil frameii roofsj widi 
met;dFie or other ooveriog. At the New FaJace, in St. Jamajk'parl;:^ llte builder, 
Mr+ John Riehanisotij of Speri«r-.slreel^ rotrndneed fira-pninf floors and rofifft, 
composed of hdluw eortben cnoEnhs or pots, iaVElilrd AOtne dilr^ ycara hefnriv 
and Bfflt used it Kuight'a near l>ijJwich, tbo kM of Lortl Thuduw. The 
cuuiiibt me irmif ed in arch be, apcinging from »tune ubulmcr^ imtlhg on iho 
tinttgea of the imn girders;; dhE spAii^li of tho nrtbei me Blroil up with brick 
work, forniing a lend nmr, whiEh id oovered wUli hot cement. Thb cenirat is 
compowd of ehnlkf cool iMp And uuA The Bni co^t being levelled with heated 
irnoj, u BoflEred to bonlBU ; A aecond coot is then appUed, ind the lilatea 
Otnb^ded in ibn ecntcnt while h ii hub Wooful eapericnEfi hAS shnwn dial 
the defredro ton^lruction of chimnEji and scltiog of stores bdvo bEm n Onitful 
Eourca of flres: a B%ht aitcatioti to Ebosu polcLk would be su^cient to rtini-dy 
the ctlLi ansnig &oEn lluj amse. Lateral npcningi aro BDEUctimoi fmprudEntJy 
■uflerEd to rem^AJJ^ comEnunlcBtiiiLg bctvrfirfi tlm fihlmuey and aide# of die 
rwin ; thtac placet in tlnie become hllEd. wEth Sout, which a fldiing spark 
igoitcar and aefi Bre to iha Apajimeiit.. No beam sbnuld m any Aiwunl ht- 
pL-rmitled tn enter a ebiam^; this wxu too cammoa farincrly^ and hoj murd 
diE drstniEdon of maoiy huudingi^ An Act of pnllianlEtib lusaed somn yean 
bnekr fur regnloling biuidin^ BJirl eo ptevcaUug the^^pretui of Hreti bat tcnde^l 
in tome d^ee to lEniEdy &s eiriU jiul refeirt^ tu ; thk ni=t, bouever, oQntains 
many incongroitiosp nud lE liRudi greatly in need nf iboi rovwon which it k 
eipecled VETY sodti to undergcn It woiild daobtlcss he both iisEfol and iulc- 
TEsting lo follow out ihe nihjccE of lifii prevenducif and dEtnil the cuiidoRi 
hccciaary to be olaerTed lu tha Opplufatioa of iuc-^heat to monufliEtnnng 
jprnewes, ba well oi thi' monigement of hre and light in the arrangcmeikta of 
ditiuesLic AcuDomy. The llroiii of thk work, liowever, will uoL permit he to 
cjitend [lie pnMi"al mtick j hat in many of ibow diat follow we iboll have 
CKvasioti Eo mek e same obscrvaliEiLf on the anbjacr^ 

FlHE-PIiACE ii a geoEriil term given la tba brick, amne, sod Iro-n-a oclK. 
which constjinte tliE appamtus for beating the apartuicuti uf dwEfling-huiib^ 
and for ]NMfuroiing eo.ljniiry^ and other doiiiwtie o^icratiuni, to which eIiu vorioua 
namci of slovci, slon-gralc^ grate, uud range, axe given ^ hut m it would be 
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iLuiuttmtin^ «id iL»l«i tg Eipluin, m llti» tl't 

ath=f wnimgti up=n «l^v« gnd Tgi««, wjtU '>:LL‘S 

liuizE^. we coufiiiii our nfftkc to toi^ If ailing fcaturefl, (ptnjipco nf till 

CTBUm^t), of tlw» dxrtilktSnns froU, Hie 

u improTBinenti upuu the btfure-m^thw^ ,l .mnisit ntnl 

Engliimth. vho haatt h> much pf liieir firpsiira, «td »lui ar= 
mMl ikiJdll numuljiDtLiren sf iTun ■■• ll'" W«H »« 

urTWuled with tht mcttlil pf coraCortatb W 4 rmth of PUy dviUMd O^nP- 
mode ulnicat uniTtfvdly ttitu^d fw W^B^e tho tetfipErmhiro ^ omr 
BiuirtineUU by the Eoinmpn open itofM, rappliEd, M they are, WIUI iHr drawn 
riom around lin! chined pnfMOB of itt DoenpMUl, u twrhnw U wpsteEU and 
infffieiBnt iie coiitJ be d^ed. FuU iiin^th. of^^e 
the eroie ii nddU coaduoted awey up the (himney lutn the a^Q^uert, w^ 
the ^ainiKwo t.mh U into the 

of ihofroMter itnvEV ebniit thirty ycara BgO^ndouMndly „ji„ 

UlitigatiSi of the eril jut* mcnSoiuaL The* iloja*. filling^ “P the EOil^ 
etpe^if tif tlte fiiE plnsE, imJ hring pw^d With e ^p dsor ^ 
of^Ck, wMeh on 1» npened and *liut, m«e or let«, -c^rdini to ibr itato 
1 / die finTatld the rmiJiFiini of the emoke, chBffc to somf aepoo the rtHTWlt 
of edd air which iis wnitimllT mthing to the arMlacO to fill Up the 
to the ehimney, and rapport iho conibuttion of tha fad m the pEie. hm 
itiere 11 only Vliule. or » eery clBUf firo in H.e grate, the top doof may he 
BltoiHt chndl, ill which etoto It prot eoti tlm railing of loot mto ^e u|i*rtinehL 
TtH-re ia. howerer, till* objertion to Wich itov» beinjf tnaiie entirely of metol. 
whiek from ill areal crraduedhilily, ia not w e^omicd w.ih rwjwel to H.e 
fud « the fdtowing, and tome othne of 4 very butiiblc kmd, 

Ifith Stout.—Ut. Buduman, in hiB on IIk Ewnomif uf /kiei, ntoln, 


It wu Oh itt^ftnnon ui wa --- — ^ j. 

found the Bame kind of gratei common in that part uf Irel^. /(?■ i rei 
•eoti a fitont deratiira, and fiy. 3 a tHmarene vrticd «etion of one of lb 
fiie-ptaew, wlitoVi oppeiH well ciJeulaied to retnedy the muiking of cbinmeyi, 


Fii- I. 


fTj.a. 



H 


and. at the Mine time, to leiwn the couiURiptiiin of fucL fhe Gr« rcotn j* 
wide and iheUuW, prrtendng the gmitor anriioo of Bre to ihe ronra, nlld 
therebr wdialillg lb« greatcit quantity of bent into it The upper portion 
rd Oie eliiiBney Toeat ii pwdj d«id hy aii_ opn^t rldi of fire itooe. m 
wbkh fa ml an a«h. Tlie haek wdl fa fiirmed of lire rtcan?. nr fire bmk. into 
an ord nicho. and tin throat of the chimney fa ra»<lv raidl m toereaie 
IIHI vcincity of the air. and th«a enahfa it the heltof to 1^ off Ihe 
Bfanmpltom ,-Stwr.—The itorei id r^imon ^ m StoHbidihire and 

wiclutarti, HlibuLigli Tiiit » vitgimt m xhox mad* tn 14711^1341 aad NolUn^lum 
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far ttc claiS of roami, iwc fur mont juJid^itEily ilUpoie^ fur diffiiiing 

Hiiitntli. InstcAit of ths nsiiiil rEc™ in ihe hr^rkwurJt ftir ifie recej^iirti the 
the W4il U built ap it\ fronl frum tbp^und to the naimiEi, utd Hiinh ir ith 
It^ lea ring CUllj ™ faperture of eight ut nm* rocbES Bqunre Ttlt iht JMiifige of 
amotc Ultn the chimnej; ttri U rituntea just fcbnve liie hacb flC the BtavEp 
which ii plo™! tka vail, pqjcctidg its dppth Entirplj intn the 

ronm^ * j ■ ir i_ 

Qp^ ffrrr.—There U, hum long nwfeDrni, in g^Eat a dMim among ail ranti 

ill Eriiftnd to see the fee thiu wnms their ftparlmEntfl^ thnl the moat ceU- 
rementp cteanc^^ ond oheapeat methndd of nealmg thimiT are KUTificeil to 
tliifl unElD aiirnmtiHlce. Accanlifigly, pe™ni whn attempt tlia In]pnirEin4>nt 
of ahjrea ans toinpelled to endearouT to cnnihine wlwi appoam to be irreeou- 
cilablB, namel/r the appearance of a laight ep^in Ere. tfitb lU] ecqnnmiy offbel^. 
rrgnlaiitT of tecnpemtiiJt!, and without ptculudng a drmught the apsii- 

ment. 6f the vanuu» contrimncM itt whkh ibc Biiainmrat of ihcfe prwper- 
tiei bare bciia oiifniritedT tlierK ace but few worlJiy of noticEx 

Gram Or Paid'j d’iore.—Tbi* rtoVe Mb)'* at pIsMUie, Ip made either an 
open Otr’Cjfiioe, or a cloM Btofc^ henliiip: the room by ihs radiatitm of thi.^ bciii 
fbim Jt* R^nt wail; and wheu tbui wrtang m * olnSe atOTe^ it aerraa jp n veti- 
tnaMw ef the apartineills with wbiE^h. It il ccimiecleiL The Erii^-pliec [f of tl i tj 
OTilinary dimEtutlonfi Fnldiug dcKprv are made to dose tba fiti^Ota of tbs asb- 

f nt, and to fail bftcls against ibe bpbi; otbir folding donn are mode to dose tbn 
bill of the grata, and io foil bacb ^iuitt die sidri. The tup of tile lire griiU? 
vsnm alaa provided iHtb a iSiHiri, whl'Clii faruiL'd a back whim opeii. bijt when 
down bciisontedtyH rmly a imsH carlty, and pwduced a atrerng drnpguL It 
wai lupplied wilt air by EunueEs uiiJernealh tbs liol^ AJthiiUgli the uhlsty of 
tbia stnve Wili aatiafiieinrily pwvinl in Clnttceiter gaol, Blld “^ber pl^E^p ita 
chinny metfiganl appeamncG pevented an eiteiiske aiduptinn. Mr. MarrJult 
hiUL howaver^ so modified it as to remevs ttie abovi-meuiioned olijection, and 
has recEutJy brought it brtatn ihe public in llic fijlluwing form. The abadnwed 
eompartniCiOts a and b ate leaeases 
juit of auifiocent depth to admit of 
the don™ t e and /fy when folded 
hack, m lie flush with the other 
parti of the frtttlit of the sfovc, ai 
IB the case witll tlmse marked # 
atid d. We havE thus amiiiged 
tbom in tl^a drawing merely In 
render the matter qmlo clear to 
the pjD, not that loeh pudlinns of 
the doora are pncidinrly eUgibliet 
[Tievenbeleia ctSia may be ioia- 
gined wberoiu they would be ac^ 
feucb as screening particularobjecti 
from the Snflnencs of the fire, nr 
increasing the combuftion of a 
particidar part of the fuEl* bt 
alccring the direction of ibc cuT' 
irat of ur.) In lighting m firCp or 
in repleniibing ana that if loWt the combuftian ii greaEly nxcited hy ihutllug 
the fmr ujiptr doorj. which act as n ^ bltiWet.*' On tbE coettwry^ «hrn A flm 
bursa tM rupilfly, or ii not much w^nlcdr tbe/fiHn- liiwcr door* tnay be ihuE, 
wh^ witi dMip it immediatclyp yet allow a pottloQ of the heal to radiate 
IDln iba ruunL. On retiring to bed, ur wiuiing In lonvc the mom in perfEct 
lecudLy hurn hra, all the doors may be ctosEdt when the bre wlQ infalliyj go 
out for want of drau^l To keep in the fov^ and yet kavc the room in iiifcLv, 
or lu prevent the radutins of much best and liglif in a tiKm [ofim drElrnl^E 
in the cbamlrfr of the iick}^ the dnars rnny be placed thus "V y~, Vm inch 
chimiieyB “ occaaionalEy rehirn. ibEir smoke^ or m which the draughl is feeble, 
tbeic EtbrcB will, we doLibt not, h^ also fiuind vert' rcknvcnieDt and adtrantag^cHis. 

























FJ RE-PL ACES. 


ssa 

Paimt Piff Stai<t.~Ur. Pvcroft, of EoQclont unif Biirtoa-ui^n* 
TfcnTlmk a palent Tor iinptorejnenta lo 

admitted ol pteasiOT dlhfr into apKtm»t vbne tlia fire w 

Ud« arKoimilK lieraln. Tbn lloMr ebmii^r esttsudi frmit helow, ^ 

Slid ^e«b *dr. mid cr« lb. pdtr tie murtel. Tht mt into ^ 
ebamW by H «M»# Df «gisten HtuMad^w Ihe fiff. T™ £ S 
na«ai vat inb> (ha rbauiber by 1 »<n« of 

Vl iien it ii IiitfudEd, for the «idee of Teab^t:, *o kch’?-^ ^(o to beot.^ 

from the cllETns^ MtmftqiKffrBj liulea*! ct frnm tlw lomn whijra tlie firu 11 U 
Ld, llie rrgiltera below the fire mult ba cl«^ lad . commuaiwtio^ps^^ 

bolocttt the EitcHill «r BUd lie lower port of He tlS.^ the 

iuteitded m HiOW healni oir ini* an adjommg opwtaimt above ttie bre, tile 
reslalBl arc I* be cloaetL Bud ft communjaiJiiai opened between the imper 
^bS^b^r and tht^uBimient to.bo beOleA Fur the ^0^ 

« drmlgltt Bi pkMuro. and of pwrontmg any ™alie imniii^ into He a 

Leod OT blower ia binged to Uie pi^ of the pale, which °»y he hrouglit 

out lowwdi the front or top bat of He lire. BoliKld Hu ii nnoHer biMd or 

blnWOT, whtfib U rawed «r lowared by a knob paomg lll^gh 

hiner hood b prwided wiH uigidBr ude-Bnw wbwb, He blpwer m 

brought down piujwled forwm*, inidato He ode of ^ eloTO 

hai MiewiK ft flap ndvB at He haclb “P™ ™ 

the flue or ihroEd^liito Ho ehiamey moy be rankled m it* dimeiuiomi, nad the 

drauubt increaeed, dianiniibed, ^ entirely ilopped at plMenre. 

Gii^r'w J^slad Siofxi ^ — Hiii Intfeatnuy 
when tnl brniighl before the piihUti h\ I S15| ^ 

nml with ccnAldif pBlrntingc ; hul !l a tt^Wi ^ 
v« belit-THp but litdtf Tiflcda oirmg i* 
diffloaltiii laf 5L aliglil dnKnpli0Hr 
no nifficicTit rEindy hint yet bw proTid^ 

Thu rtilrit tjf rulerpriie EPrifillifltcd the 
illveihtiEH] fecsjTwl, we TuiVt hevU mlunTietlp 
4 ipv^re tliecit, by thn nimiiiraaa und cuui- 
blued ikttroipti of fiTid tiiiintilki; Mirera tu mv ide 
fttii dMtfoy tho pAtmt wbieh ia now 

LFpEttd. Tbc prmoSph; »if 
howev^er gnod,^ and win prt>tKiLly^ nuutr anJe 
inAnPifenimt, beemtie a TBlttlhio appuTAtua. 

Iliij inToiitiun camiitl I^i ihtf ceiutiriiictioc of 

Eti}\oi ttid fffe-plaicfi- io filicll o. iniW^nei U 
lliAt tha fMt\ nrertsary combuilinn ttJmll 
iw Tuised iLud snppbtd irnni a cluie- dhanihiif 
biiaead], where mv upper liratuto of cdaI 
P^ulU be cEmiianlJy iindw^abio ibo proceafl of 
cokiogf tbe gas frani whkli MComM ignited 
in podfing thmiigh ibo omtl p^ ot the 
BlK>ver find hr caa 4 atng fliO flaid chamher lo 
de#<«a3 at pfeaMnrT i»o aa to trstmguiih 
fiiTi The figure repreM-ntik a rertied «!cliiJ4i 
of a registci i.t<Kes, pretmtitig an eljd or ild? 
view; a is one of the ifroni piliiaten j 6 the eo- 
tablatnre; C the baet; d the chitnUCJV the 
epUiince to which ii ihawn bj' the curred 
arrow; e the lop pltttei hiflung hjnp 
liiniti, to be misE-d in* wbcllrViT required ftiT 
iwrrpiug ; tbia lop Joei Uol fiU up itie *pni:e 
acmiralclj, biatl^arpa a nairnw owning alf, 
for till' cjieape of Lhc vapour and dual that naay . 

aHhc pritif Uf ^h^ euermt beinff otbih! ithiMl iw 

Ibe dijcirtimi nf tint annw. by He eHbi'ts of the tnuibueiiau i g are lllr Twinl giate 
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silt 

bifH; A tbi; thii cpaIr, Siiduilin^ tbc |p[ae? (as u^iiiiJ) Tfrhcirc they 

BIT? bumfid. At tlpc ab: which filwJ^ I ta my into tlie dws ImAj A anty MlfbcNdt 
lo coke tKf! caalfl^ llieir perfect CDmbnilloJi U nflft CrffccE^i nDTlI tbfV are mtsed 
tbovc the frfitil pUtE tt nt which |iLact thp air pours in nn alt fHHiriiilM, batwccH 
tbo barg in front, tiirm1g-h the aide gnUcB, tnjD {irwKkh U ihown at bjilI frum 
un apertutv at Dp in3ilii."r the huUnm edgp of lbe Ifcackj jtima irnirtaEBl gtuiice, in 
which the har;r (aewi endways) traveriea up and down, suppcirtiJI^ the morahic 
bottom plate of the ™J hfiX A, Td eneb cud of bar, esfEnnriy, ii attociicd 
a ^}mn r, whidi ihcttby mspeuda the Cual chamber (nr momlidc bottatn), by 
nn hudinntfll rnllcr M, e^ttendio" atmH the aIdte. 'rhls mllcr ti llie ahaft uf 
BLsb uf a Eog^whed i, and ii put in mnlEon by a phiioU w; the am of n it a 
BquxFT \nn, fitting the C^irlty of tbc winch e ; the hrniiaj; tmind of 
ihe^ Latter wirida the chain upon the Ts^erp and eleralEa the movable l?ottnni f/, 
wlilch raiaee the coals, w they may be rwpdrEd for cnmbintiafi^ to supply the 
place of those whicb have been ecmmmed. On turning the winch tlm ocrtitraty 
way, the hnttcim of the coal receptajds dMccods by it4 own graTity. nliil tluit of 
thfl cnola teating on it, aa far mu the plate i, when dio fire dica awav fi^r want 
of ttif. The patentee employs a polt and TBtchEt to stop tlic neftan of the 
rollet* which ™ operated opon'by prcsiing upon a pin, ploijcd eternally. Two 
objectipns have been niwEd agoinit these Btovea ; one, that thi curreut of oil: 
fioasiog through it makes aii unplEosant roorfug sokfp hke that of atl ak 
himacc; tSse Other, that the esponainn of thn collli in nndi^^Tgoiiig tliO i^tsm 
of cokitrg prior to being mivai into Lhc open TiIWl of th« fir^p oaiise^ them to 
ndhcK w fait to the ddea, as to Tfflder the Hetion CxCrtsIre, and tbn labotn: 
mat, nf taisatig np and getting down the conla, Thwe qhjeetians nre^ huw- 
Qver, We Wievep not of an inmpenibl* charfieter, and may be wixeamn by 
mrehanicaJ skill. i 

Mrt^ hSfltifA'r Sime.^A [itwi of a stone dcflEgTtrd fnr bmniug iLs imoKCp 
wag cBlntriunicated by ^^T 1 L Rnchel Smith to a neriodieial Journal, which Meqw 
a!i*cBptniIe, by Us irmpUcity mf crmstructloni aod inrundtictt of prifielpls, to he 
nmth effisril^'c fnr the object intended Tho ptuTO is tEt&de e^Eerinrly of the 
mnvA furm. fscwptijig tltttl the fire port / is of griMilei- length or heiglit thali U 


/ 



common! and tha upftces under the hoha ore made into rroctf oin In rteciTe the 
coals, u shown at c e+ for aupplying the fire. The boht are upon hiaga, and 
form lid^p which ihui down veiy dasely,.—if air light, the bettor. The checks 
of llip grata ore open at tho bottom^ so that tbe Ci^S lying upon the inclined 
plaliea m the reserroirt dinicenil by thahr own Wtighi, and occupy tlm lower 
mrt of the grate ; mid og tho fuel is Cfmitimed, or raised hy the pokor^ a frEsh 
Mrticm of coali entem from cithcf or both of the ™rtdrii, md ^Ij up tbi- 
Bipflc«+ In this manuer die fuel u consttmtly Hipplied^ omiornlng litda or no 
smoke^ 'rita Traervoin should be of a o^iacilj sufficient to hold enough cnsls 
fuc tha day's consumption. 
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— Mfiurv. Attnu an;! MiiniiiCi LaJ a juiiit pjU^t fur a 
N intilie-^u^Euiaiiig iEaI'g ah the prmdpta of tha iuk hrliicll cIjl'v 

mAiiJitiu.-tijm] Ih m Atvle hr|irtAt cIc^giADcti?, Anil ulBptiHl Ui Elie utuntimi^ 

and upplifjitioni of ^nn^itie itovei, TJmt pfitentoei aWfi i}m%: objccn to be, 
A»t. tQ nJiarii w. rtmedy for pmol^y diipine; cmd Becnndly,. to ccimDiiiiEi? tiiei, 
iind ODgulate beat ewolv^d fram Bioves ur gralira for wunnlii|£ hportiR^TltA, 
and fur the VMlOtUi upemiiotu of cocklti^. Id ordi^r Lo olfetit tJjO ctHnbuftEc^j 
of tbe avho^ke^ the coftlt tat iKcown iotu a cuai chhidb«r ^ tho hciit of tite 
grale, whiGh jm diAed hj b door At the low^r |iart of thia chunber ihrine li 
on upiuuh^ tha hcfk until tbo ^mt^K mM?rior of tbe Imx bclh^ fannctl 

■o ■! Eo throw tbi* twill fuifTAcd tu supply the gnla whcti htotscicyr Other 
iinjFravejnenl ituidc tht patcutm cooiutd df mi oppetuiagv, m Uf=4 of a 
femier, Attwlied tP flit fi™t find lowcif part of tiny kind w itove pr^te^ which 
ihvv dencniunptB a haacniGht. Thia b;tiieir.itllt they uatmUy piak-p of m. CLmtrnltefit 
mclUiBtion, to pul the fi?et upoCt hut it may ho mrirlLi of any %un] or dnneOAion* 
aeounlltrg to mdltidual toitr. It io prmldcd with « ihdwer ur boic td mtxv^ 
tbo A:4heB^ beuBiOib the Euid vitli opdriuTiHi in froni to admit -sir honemh eIie 
£ fe boTA The whulo af the LutciiPE of thia huaEEDEnt, ^ hoA, Ij 

hiltd with a TulxtuTB of puh-fiiiBiHi chniiMiid Bind iiicnpi tha itmre hA4 aUo a 
CBiiapy or comicc filled With limilaT aloir conducton of htnt ;; idao each lide of 
oa well c^A a part of the hack^ are provided in like manner. Ttie cffEct 
of mf»e appehdnpn^ ih rcLiunUi^ that poraod of heat which ia nesrly nil last 
td the aparcttieii t m other itovet, li douhucB very great i we arc^ indeed^ crr^ildy 
Lif&rmA thtU it wOJ preserve neerly the wme temperature in a room for sc-vEr^ 
hidirv jiJf^r the fire ii extmgnbhed. Those ahavis have pipen or poaui^B ft»r 
aHowid^ B culdnni of ^ td ascetid tiLrudgh ihe hasriiuiit imd iLppcf portfom, 
whicti bctomci wucditti td iu paaoBg^ and flowi out luta the dparimEdt dbare. 

Jacismk'i PateAl prindpld of thk inycnEiad olsa ootuiili in 

flaring the freah fuel underneadi die ignited partioD \ hut the mode of oiTryirtg 
It Into efiect ib peenilur. The ltd*e In d kind of grated enger cjHddrimi or 
pflTHjOidafdpcdalt turdiug Upon UEf^ whieh ire mutllitEd on nda itandarda 
On two of the unpmite lides of the Boid cago ii b grated door, eitcb of tlicm 
oervliig altenuitely for BdcELrttiug the fnnh fnelp and dj on 04h grate. T\vt et^ali 
am luppliEd at tlic top uf iIie fire; the doer of adiiitsBiim is then tkhnt^ and the 
prate turdL'd half rtKiFidp m Ps to bring the fiesh fuel Uddiimeatltv hj whJiii 
meana tha gaa rmittEd becomea tafiimied in Ita ascedt tbraugh ibo United fuel 
BbuVLv Tike aeleetkin of the iiLOtomli, uid the dlfrnifieatuin of deakni mi 
prapo^Eiiii fnr tbe cuEutroctiDn of itprea* will of eouri* depend uptnimt uaei 
to wliicb they nn? applied ; hut we will select^ aa Ad e^iiinpl^ the fullowing uno 
adapted for a parlaur. t k a hnnt view, and! i is a fide view, a a 



afd the zLxei^ wbirb tvvl and ilble hi horixontAl grvdvea 6. The two docm 
before mentidiicd, repre»eutcd in Ptg^ 5. are made fiut by cAichn x x. Tha 
■ton ti pot intn actiim by lighting Et fire in the ordinary matmiir wiiki cwl or 
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«tlirr ftlirilp pa HBPT sa powitb^ st tht ^ffpi pref^mTig tn pInCfl uppHmrPPt tlie 
euiilcn, imd gmetl f«lJ undjfTniott; tliE fire will ^ew gradunlly find tts wiy In 
ihp bulUnEif Ifuming Uttla or Jin iinnk<?i whkhn iDgptliei with llie pus pt 
VApmj.'Ti, U cwimined Pa eulitlfdt Wten '&nh liltl U- r«jTirr*d, xt U bc |dRC^ 
iiD the tirp of tiac %liil^ fuelp HJid the doOT ftfint dnwti and UOlTvd bj the caDcb 
x; tlm gratr b then to bn diawn foTwtrd in tbe ^roo« A, uid turned mund 
ann bnfr of p rerolntioci on lla pai% liid dien bo FEtrantd bAck Pgfl.irv tn iti 
farmET positaon in tbe gmave- ^ 

ciHiiTrti m the ml^Aaijon pf a bfoa in A recHP tt the 
bpck of in OFdinarff OT other licrm-, few llu refL’ptkiil of aii ffici ent coals 

£jr a daj^H cons4ltnpta>?D-t which mtO to bo drawn foTWiLfd ioto the fira pp they 
nmf be Wiiitil4^tl* and thiu ptipfruedt the me of thn mJ icnttle,—on ii-tenpd 
ijvbkcdi hp* ccftpioly it* itKO'n'S'eniEiicci Tbit ihip apCTilino- *™T ^ performed 
with fpdl%p tbe boi at the Wt of the atoi-E h dowd with p pDdtng door, tho 
weight nf which W PuppurtMi by & coanliirbalnnce soEptfdded ocOT P 
U tberofafe dmwn np i?r let down with CMC* by meiim of A sntpll handlo placed 
coni'cnioatlvi when the copla may be rihed on In ibe Gee by tnialU of the 
poker. 

h'mpAr-fumiifminff »Waw.—Tlie icrmeiEd cut U 
iJlcutriiiiFo of P dmignj by in lUioiljinDOa imrentort 
for a itoTE to cmiiinmc 3tA nwq Kookc^ VV c at? not 
iiirjm: of it* hpTbig btct b^Eai coaiptn-Kted, but ph il 
preicnlP a no?d and de^nl manEemenl of 
ealcnlnliid lo pnawcr the iEVleaded ptnpMIA in jndi- 
dmll hatldpt we glTC il ZQHrtiorw Tim iurcotor 
nropoup that the imoke from the fresh fael ihidl 
DC Allowed to PBdend up a Bhoft duei and then 
demthd Pnd fife again through a tube piaCMl in 
the middle of the firCp pftrt which the tube Cfmducl* 
dio Ecmjiuilng incontbmtilile intn the chimney. 

The inlcftif? beat of tha tuSs which risca tbtou^ll 
the fire mtiat neociapiily bum die wmokc, ccornonuxe 
filch P^d sncrcpsc the temperature of ilw TOOnL 

^cretcT-e Pa^eiU —Tbc Collimiin methnda I 

of hcAting bulhiingi by mcpiii of bat pit atnviei hiiL 

been tuuA Aod iufily eomplained all fmm the piiubdty of the pir being fre- 
- qqcutly Injured V conung in cnabuit with the surfue of a itove EOmppta- 
iyf\y jnipll* but mLEnorty heated;; and to mnedy Sbii eiil, the Late Mr. Silfc^ter 
intniduced cackle itOTee^ finl in the Infirmory of Derby^ ind aftcrwii^ m 
muiy alb'Cr pliCCPt with largo heating snr&cep, that th^ might be infficient tu 
heat moderately n Large quontily of alfp but Pot to be bcvtcd w high 41 la 
injure affv portion of pild llSti* waa ohtnined All ejtteim™ rcntiiatlon bv 
air madrrateiy wprmed- (Sec An.]! S-tilli howcTatp ■iKave^i of tbip tintb 
withant eotindeT^le care ftud ikdl an tic pert of llie fi^eIIWfl^ were ^Idc to 
bwme orcz^bealcd, and at timu to deterioraic tbf p^; and to ubvlole tlm 
pambDity of this defect iCCtflA to be a principiil object With the present 
patcDlcc. He pnipown, in the firat place, to lower llte flm grate, tin thelmiiaTn 
MTi pro on a fercl with the luifBce of the ftoar of the Tonm in whtb it k 
placed^ TTw £rc b«ri arn mnlimgcd aivd widened to touch each other in fmnt 
of the fire, bo aa La form a keorth. They require no fnatcniiig into their plueet, 
bill vimply to bo laid npart anpropTialn bearingi at each cud. Tbcw Rfo g™ve* 
made on under wdcs ol the fire bar*, for the odnirMiori of frcdi olr for 
fupporting the oMuhmllciq of the furl within the grate, and foe the citapa of 
hut air min the fi>am^ It iv steted that the hax* may be dibcc nuda nf equal 
lengths, to ctfflftilute a rcclitinCfll beSTth*, or of dtffiineirt lengths^ to CtraitStlLte a 
currillnciil one, at jdrftiturv. When the psh pit, which li ihuated hrkw the 
Err in the llPUPi manner, ret]nirew cloarinr out* a few of the ilY boTP are to bo 
removed, which con be efbeted wiih fhdhty, u they m not liut la any 
thing. Mr. SUvcater propopcPt in tho pccond plpjct, to iiyrranud pt Jwt threw 
aidcp of fall fire with a Temel conlaiaTug wnlrr, and upon the eatFnnr irl ihit 
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froter vcMcl be a iMFgif <iiuiit3ty nT cnlii iJJ ta impogei dml ila tein- 

C tuit maj be EleTsliid fluMcienUj to commimkale thfi rctiuireil d^e of 
er T^iUkiJiRi i£y any apjirtmEtilj K? which it may be B«Hi¥*y«3. 

For the purpofle of coiLTcymg Rle coiil air to, ■wd the htiilad air &t]ii^ ^ 
WHtEr Traaej, thi^ patentee propoaia to rmploj opparniuB of ibe flame drtCTiptiaii 
Be ttat ottiplpyed with the hat air otic Idea inirEnti!d hy hie ibihiir. 

GiUMit ffaJ £<citiiem*M GnsU.^Th^ aIdtib defljjgtLCTl by thciE genllemea (ror 
wUch. they tkad b polctit in bju n jjtatfi of bara^ of a aemt-eUipti™! fumij 

Btiacbed tn a etraight book, which ifl brought much furlhiff furwanJ tlum *11! 
the backi of itor-ei of the iisuiJ coiittmGtiac4 by wl^h Hjnio^inent thfee 
ililcB, or wbflt ii MpuTuinnt to three tidefli of the firo, ii in a to TMjn^ 

heal into the room^ Imtnniikfttely oyer the flrr ii piiMred a mEinJlk tuxM, which 
Tcceiyefl Bad radijatci into die Toom B portion of the hEat which wotdd ntherwiflc 
p B Pfl up the -Ehiiaioey- TTie distalacL" bctwemi tli-c firu flad hood ia diminished 
and meteasEd ot plenamcj by o 1 c?iiting m daptEMng the ^mha conUunm^ the 
fifiTj and ihuji ia Ikhtaincd die meana of kmtteaiing or dimmishing at plEEifure 
iKle dniA of ihn fire, imd of preveutin^ the eecapa of rnioke ioto the nwin. 
The change in ihB ahilutle of the pwic il tffecied by menru of pr^ectlcma 
ftom the gratE pcdfing thrm^h ycrtkol din in the bflct* which p^eadoni m 
imned togetherhy a CTMl bar,, attached lo 4 le™ hy a GOtmecting Unkj thii 
liTrtr hfid no iifl esterioT sod 0 tnothed sector, which b actuotrd by a 
piniemt wtn»c asifl iwsdyca a regulaiing wLoch, pnfiolng through a izuod hole in 
the bocL This hok, With the pbiion iai*i b the malj^ port Gimnected with the 
ruing appnratru wbl-ah ii Ttflihle fn feunt, whidi adiolli of (heir beiug iruinit^ 
faciured in a fllyle of elcgadcfi Eind nsaln^au 
dfav'fl Jtopc.—'rhlfl apparatus for wiuEb LienL Mow nbiaioed n pmenl In 
ISaJ cooBlita in the introduction of n fkcl drawer, or HrEeptocle fur ihn Iheh 
which k pkeed nader n grille of the ucuoi caiurroctioo^ in ontet thoi Lhe moet 

Vidntik pordan ofthn foefniaThB hTscratednndbe eensiimed in its sjcenl ihmugh 

the fire ■ and when the coal hu ibtifl, by piurllng wELh ita giuMuj maneTi hcon 
nmiTETtcd blO cote^ It b lo he remured fi^ni uw fuel reECDtaclE, and placEd 
upon the fire, lEOTing the recepiaElo at liberty fur the mlioduction of another 
anp^y of (jTcila ftttl A front akvaJian of cn* of Li^LMawV fere gmld b 




exhibited m the Bbowa eat ai Fiff. I , and o iecdonn] ddo iieW| F^- % wheram 
a ihowa a gfOLe of the uanai eonatmetinn, nnd b A ^Hlc:l drawer or m:e|>tno1rv 
havtng a gnirng undemaalh, Ihr thn admistion of nlmnaphcrfe tdt to mombiin 
the cambuatinn. The opinEng* 10 the grating betwcEU tbe fire and ihc fild 
receptacle UC made ol aomc diitance from ^30 rfOnt;i tbol the Tobiik hiAtler, 
in ita aflcmt, umy not poo 10 near the front of the fire ■» lo tw Coolcd» leat ‘it 
eflcape wllhffltt being COaflnmeiL The advonlwct wbicll would reauh from 
hairng the fhel ftip^ied to a fire under the h^tad portion, baye been kng 
acknowledged t and of the yfiTiaca plana that Kaye been prnpoledi we do not 
thint ihere » one w well coJcnlatcd in anawor the purpoee of burning the 
amoke m lhal nf LI^L Maw^ 

Wrtfy‘4 fWt Piasft. — Mtr Witty, hy a judicirmi attontiua tu prapintiqjie. 
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and ihe HioTEnsHMM icquiif Ilm piccMdrd m ftdopEiDji Kite or^Iaal Uivflntioii 
uf Wnlt (Jrldrilwd mdst tliB wvtd Fi^ttJtArAp) to daniatjc rtpvei, paltlCldorlj 
ilicMc of tllfl- dmo kl&LL MrrWiU^ hai, bowcvtirr rautdriflc^y out a 

}Mtenk fiKT liii!BE 1&QrVt9f ollLoagh wa can d^OVer ivnthing tiiM li Dfiglndi in llilr 
priEidplE niTf in (urangtEowit of the pam Somn clc^^t end vEry cifcctlTe 
AtoTH GO thii plan mity be feen at the Miucum of Notioiiai Montiliicturei md 
the hfecUank Afta, in Lcksrtmr'iqliJltc. 

AWlV Ftslrrd Fvma£€i.—A. ferj effijctire Und of clow « 0 t^ pq^iicukrly 
adof^ to \jags Eoomi^ haHi^ and clnmdkel, and penaeaflinf cnnudcmble 
lUTelty of sppaMtiSkc^, hoa hitely l>een introdutiMl into ihui country hy 
Mr. J. fk NoLt, fnun the Unitwl Slater In the upper port of a low pedoatnl 
ii a [aim capaeicraj chninher, cannhle of hoMIfk" i Bufficieot mppljr of cdaIb for 
the day i i»iniuinpduii j frma. this frceptadc the coala gradually amt down^ aa 
thvy are conaiimed, in froot of the grate, and m deported upon nn mchod 
graringt snppurted t^cm a plTOt, upon which it li made tn tsdlliLLe^ (by using 
uie potor AA a larer for (hat pnipiifij) ojid thereby clear the ban of ; and 
whun ft may he ncccuoiy io clear ut put OUi the fire Tibraling 

gtadiio ii moFEMi thjoMgb a greattr a^e, bj which dJI the ignited fad llicrecti 
u thrown out at either end of the erclu To give the lively appearance of an 
open fire, end ihe Beenrily of a di»e atoTi^ the front of the efcove U rncloKd by 
window! of tlllo, ihraufill whkb the glowing filvl h smu. 'Hlfi air if idmitC^ 
fur Lighting the fire h^efiTing the aab-pit flrawer n liliLe way Open, snd when 
ignllw ii cotnptote, the drawer may be entirely ahti^ ai inffident air ftniLi^ iU 
way through the ImpcEfMyunrtiDna or filling^ of ih? melal, Ui prcierve a mid 
combur^tjon of the fiJcL Ths fire cbjunbcf la EncBicd in ^ hdek, nr wma 
Other aulLdJe dow coodnetof, which prErmta the fumronding out limn fr™ 
•ahbuning that hiEh temperaiura which ia round tn datcriorate the air of ihe 
anartmoott and the bea± h in conteqnanca mora uniformly diffuBcd over ihn 
other parti of eLe itructurOp which preacnti altogether a very^ eXUniive furfhce 
of mEtal fer the riidiatien of hoot, princtpally denred from a tah oraarnented 
chimiiey^ of a fiat nyramidij or pUMEei^lke forai. Ln thil chiimiEj' there la a. 
lum t3vi!| to regiite the egress of air, the action vt which* tn^thar ^th tho 
management ot the tagren crerLce at tho luah-ph drawer, urtcrmlnei the 
quanlGty of hoot uT the rate of cotnhuBtlon of the fiicL In fitting a stove of 
ihii hind ta a room having tho ordinaty cavity fiat the fire-p1ace;| 
ooiaferti the kUct into a hoi air ehambcTi and plBCCi hhi close utove upon ihs 
hearth in tout. A store of dds kiod is emplc^cd for warming the eitcTuivc 
TMge of tnomi at the MtiKtim of Natipnal h^ufoctures and the Mcchauiic 
Aiit in Letcesler-iqnarCj which h doe* moat cfficientlfi with vary great oeoDomy 
of find. Anthracjle, or atone coal, which k tlnioiit wholly free from bituminnua 
inatter^ and cmit% in conBcrpicnee, tcoreely any amokeT may be very odran- 
tngenuily hurned in atuves of this khiA _ 

CfrmaHt Pyramitldl, Pfldejrri/, .WwipJfeyBLr, ftf, -Slfowft.—AH Mtei of thii 
dott arcj ririedy srpeaking, clnsa itonw* the fire being entirely ihut up within 
them* the floe or ebiomey UaUdlly confibtrag of a nietaHic pipe* which ia enn- 
dueled thrOLlgh the wolle of the ream to the ejrteraal atmolphcre. The OetmOu 
itore is ■ vert^ cylinder of ■htot Iron, moTmted uptm legi, haring internally, 
and about midway, a abort cylinder of oohI iron, with a CTftdng ai hoUniOi 
which cQoatitujtci ths fire rooin, and ondetneAth is the ash pit The tops* 
which axe vaHouily fomicd to init particular purposes, are made to take on aiid 
off; m aa to ^Qw ef hatha, hudEro, ot rebom, la fin up the apertpc, nnd thuH 
bpeomc the caver tn the upper 1 ^ of the fornace ^ dm application of heat k 
ihua Very wivcnient Buid otfeedfe, and k much wacd for ohctnial prereMeai 
and maTinfactming operatinini on the cmoJl si^ale. The pyramidal, pcdEVtal, and 
paifctiphiigna itovea are of flimiUr inleniol eouatroetion to the Gcrnkan ar 
cjlinacr atores, hut dipy ore umally aT cast iron, juad dwiped with n view In 
ornMnElit 01 well *s Utifiiy: their inttcttial fiitTUJ are erplamEd hy their lliLmca, 
Having now dt^crihod ihc ptindpol i-aftetlea of store ^atd or fire^pkoev in 
thoh mortt improvfri forma, fjticliidjng air atovcE, which will be found under thr 
article Aia), wc shall cloa^ tliii pert of llie ruhject hy a few ohservativni on ihc 
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pnroer coiiftnictiDti of Rre-pkceg in m qiridfif thut th^ reader moj 

umferititiid the deTeeta that nmy eiiat m hlfl own, end know hair Hi apply tb^ 
rdDiDtly■ Jn. open Circe tlis liaA iliiHilii oat h# th-dji u dncessarv for 

aa tlwy abatrqct the ndlatEim nf heat, mid pTEvont the gT hit, 

which b mjUbtle fbr mating the fife buna To aitaiq a clear fijrep 

Mr.Tr«%»l4 jnitly myi, that the sidea cf the boiuine fuel ihutdd be al least hdf 
farrouuded with alow roaduelara uT heatt etheTwis: the hral diirrlEipcd irill pan 
off W qokkly by condtudoflr LhtiL the fuel will hum ^Jead, and dlBt heat wMeh 
ought (a be inulkteii wiH be expended \n wvminf: Lha waila, behind the 
fire. Irgn u a v&y mpid conduetor of heat, mid iherefcfre il ihouid he uied 
Si ffpanugly m poaajble. Fire hrickp a iJeir cixtiductart b employed with much 
adrsxiiSage for die hidci and cudfl of grutei by a faw uLanufachircrii hut iroo- 
-EiicKngBi IH general aeeiTi to think, it taoCe deefrnble tu Use ireu tF^ng to ecuROfubo 
fucip nr to work on HTund prlooiplea. But when a ftre-jdofie, made of elnw 
couducting milerud^ la large and filled with foiil, Sa aoon aa thjfi ftrt bt'cntnci 
bright^ liiE hear b eitremelj inieuae and Karchiog; when die fire b in thii 
state it b often Ino power^ fpr the room^ thongh perhent bar^? eufficLeiit 
wheu the eninbuiitiou ii loii per&cL Thii msr tic reuieified by any metJiijd 
which enables OB m expoae a greater HUrfacc nf iot rnsth^r with the aame hnik 
uf fuel, and At a lower degree of heaL Some ibut a^ ^ fire bajhi," (epbera 
niftdu nf l^ed clayi) were used with thca object ; but theu iueauYBDieapep when 
not judidmialy eELended to, brought them iota dkrcpute. An ImpraTed 
subsritute for Lhein has been auggestcd by Ati. TFEdgnbh when the fire ia 
of grealer length than 18 lOGhes; that of building a pnijectieii from ihc b.-u-k 
of thegrete {and of tha aame depth) to vithm three uichea uf die (ront ban. 
Ttib pEoiectipD aboald be tyf gncHi fire brick, and huilt fitmiy in with die other 
psui of the hack* Thoa b left a a|Miee far a su^ient body or fire on eaeb eide, 
end the Iiirfitge k bicr^ued WJiliOUt adding to the mars of burning fuel. 
The romblMinn uf the ftiel in an opCn gmla ibuuld Ufit be fftslef thau 11 
llecEflflary Hi irroduce n cEeor fire. To gttEtra agelUflt the iou of hEst by the 
warm sJr of the romit ttHoemdiog the chimney, two pnrtial reuicdisi have iwen 
Bdopled^bal of loweting the cnonlek end coiitrflctmg ihft dlEOat of iho 
chimney; but the fifrt uf these reitiedbs impnire the TentOadon of the room, 
ami the second^ caudug tk rapid lireugbt]. inEresflM tbi- Cumiumptioa of ftiel. 
For Borue rules hi duly proportiimliig the sea the artidM CuiMJiat. A 
grate iboEild ofier hm UtUe ofartructiou ea poisihle to ibe radiodoU of hoHip aud 
thed-tforc diG tLiujzil miuB of mEial helow the IroEit ban, called a fret^ |s ebjcc- 
tiouable; the aectional Torm af ben ahuuld be cluit o-f a wedg^p wiib Ebe 
citremtty munded oB; ■which part ihould be iuablr^ or neit %a the fuel^ 
m* It id adriinEr^aua to bare u little metd as poa^v in cufjtact with the fud. 
Thtjfo la^ howerer, no olgection to the enipbymtiiit of metallio eodugs, ai 
rsUcctore of heat, when separated by a How coadueUiT from the metal of iho 
gruEe; anil iniEcad of tbejc beidg blscfconed, aa diey are usually in the common 
JtiJiiifurd lEores^ thay should be bright or pohshed stufaceir end preferably -of 
brasd to the utha r oornTnois metAla. The angle heat fuited for the curing k 
45^' with the front linB of the grate. The hdghE of th e mie from the floor is an 
ohfHjt of somE juapoiiauce; ifjt be placed too low, the tieal U expended ulrniMt 
wunlly on the bcoFtbp and the ftre-^ace eeemi huried wfthm the fender i if it 
be placed too bigK ■ peraan^i i^a Ii Bcurdiedp while loo small a portian uf 
heal is giren to the Ihoar to renElar a room comfortahle ; but a high Tnantel has 
the a^lvantiige of producing a, more i^fiectual rentihLlLon. Mt. Tredgeld con- 
BidETcd tliat the top bsf nf sUlvei ought not to be less than 20 Jnchei from the 
floQT^ and Deter exceed 2 fas* j and when ibo lower part of the firE ifl nut 
burlad In a toiu^ uf mEial wurkp there wlU be an abundant jnipply □£ heat 
thniwn upon the lloor from tie grtiater height Tbc spate betweeh the top bar 
and the manteE Will require io hr propoitiancd to tllO sLu of the room aud the 
height of the chimneyp aud in oedinnry ews may be about 13 ur Id inches, 
Witk nipeci to thE propurfioD of gtalci tn diffpreut eixed Mr.Trcdgiibl 

fmai ubeerraiionp deduced the fidlowiu^ rule —LeI. the lEUglh nf the froJit 
m ihc graUr ha made uae iflch for each fool hi Icugdi of ilie room* aud the 
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tli'jilll of the front be bdf an \nth. ft*f eijcll fout In bmBjdtli of liho roottL If the 
Eength of ihc rann bo mch ob res^uiines the gmte In bo knger thAi!i 2| feel, 
ttto hre-^iiret will be necvMryi mn in that i*me the fame pmpordcin? m^y 
In* i^optifd, rlj¥l4iHi mta two gTi4t£», UJiTri* the ronm be wwrj widei when a 
greuLer lEngtb ihnuld bo and less depth, H lo In preocnre an equlTalnnt 

area. Fdt varimu iiifurmotlun finimtatcd triLb tldo inibject, tet ibe utides 
yE^TlLATF03l| C-IJUflDJTrorf^ AlV, Ft]llfl40Ei> 

WfHax Pitieni Per^rwFiii.^lhim la a inn a 13 portfible gaablng^ ■tcn'F, and ie 
rerf bipniotuljr oontritred. The pateDtee ataten hi bii proapectm of that 
“ it Wm wiltr, pn-porei C70e« and ehucobhe in t VW aupchirr majiner^ bailj 
egfi^ otmki a beef^tceh or a dice of hnnij alL in lew tbui toil mintllca. For 
EtinurTp it wib prepim: alratn vegetfiblc^ and cook dab, Eimup or atcaka, 

ttl the umo time; and wr them Wie flinhii3|f'# WuEth of fuel ii sufEdcnt,” 
/Vj. L fa an eftcinal TioWp and Ft£. 2 ia a Yertical eectloai; a ii 1 flDlidl Odlie of 
eait iron, lutvinn at tbc n erathi^i^ on vineh ii put the ibel (chA 7 C 04 lJip 

broken mto amidl p3ecei; bclop' thia In a imAtl chamber fip perForoted at iti 
■ides fcFt I be admisainn of aicp and conUinhlf n imnll paQ lo teCcire the Babes, 
and iTm to light tbo charcoal by a piece of paper; the t« 8«! e eontaini wntcr^ 
which cnliTcly rttmiaudi the eone j the next rm^ e hbeve u intended to he 



used aa a KteomEri il baa m its emtia a hustniEn of a ceme, Lbe lower edgei uf 
■which deaconJ helow ihe bottom of the ve^eK and tit upon th^ oonr beneath, 
BO M to carry up iba Hue to tho cboinbOT abofo, which baa open perforated 
lide^ wbener die cdpotir^ prtidnced by the cnmboitlau escape, t>n tbo top of 
tbe ciJine there ia a roi^e for enlarging or dhniniftbEhg tbe Bpertnre, boving n 
bDTixontal rod bxrd to it, widcb pofseft to die nuUido of the VCiael, aa ibawn, 
'Ibe Tewel ofer diEBt / ^ we sappoae, a sfcew-pamt or acmEihmg of the ^nd; 
it il healed hy tbe bot air and dirret intiuotice of tile £m ; oboFe thlt pan in 
^aced in a cnTity of dte roTcr t hidbII pot for vnraiin| imnll ipmntiticw of 
liquid. There Br« lorertll appendni?^ tn reiirli fur peeulinr purpcnei, such am 
tbJf boiling of rggi, &c+ which fil one orer another in a u^ar mazuifr to 
ibcKe described. Thm appmatUs la pinpoaEd to he ™=4 ofl the breokiut or 
dhiing^hlEp to be taken Ul a Cairia^^ in a boat, or earned by pedeitEULUa 
jTuBrrV Paieal Cak/aefor, — Tb^ k anolber bagEnimuly cantriced bttls 
cooking Uertf bti d ta mtrnded to meet mimy of tbc wanta of o amall family, 
capcciiAy In the ■ominrr aeasoQ, when die imailcBt quaDtity of attlhisal heal is 
deiiruble. The diagrain m the neii page k explanatory of iti conscinoriob 
and arrangement when appli^ tu rooilJog And ileiimiag j some of the parta 
in the drawing iltc ?Bxicd ^tu diEir read poaiticaup for the puxpom of 

eluridaiioo hy a imgle ligtire. n la the Etcam b^er, which has a Imge ellJt^ 
ticaJ opening down the centic for dcpositiiig n rnrietj of cttlinory rcaarls 
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; h KD dpertuTtt fof cbPL^gin^ ihf IwHcr w\ih W3let\ c i ulAp^ock for 
ttmwinp ntf tha water H cMy be irqliii^j bnt p1aj«d l%ll in the hmlet lo 
■dnilt ft i^rmigiit ijf air Ha Lbe grating e, uQ wIiMl the daftrcofll ia tHaltar^ 
^flirng iff^ tftfktij apeaking, a ptiong iroa phi/^ iNcrfmated all ever hr the 



ulmifinoD of air tbrot^h the laol^; / !■ h^nnEd tha {ttvH wluch ia a caaU 
htm diaK fnrptndeil oEout half waj down the elliptiEBl npi^nig; ^ a ihEct-hnon 
A n toiTTEViD^ the itcEm from the holier a to the etufiMen i ond^i 
which icpurmtB in the atu£ aUiiW nC tnie nr both bdliig naed at ft tiine i 

EHch of ih^BB iteaanen ina^~ bo EuhdiTtdeji ititD diitniet COnapartmenU j| kj a 
lulling damper fat ctdiiT^g or mntrartilag the air paaage d, 1M1 aa La increULK 
or dimimih the eombuitaitti of tho Fud, u maj' be*l full the pecuhir Etilmiry 
pmeeK When the ijppt^aiia is not rec^utrad fiJT TWtlllg, but for hoflingt or 
tnukEi^ ioup of heathy the anm pan la to be reiaavtd, and Ua ati plfu-e the 
nquim veMla (bU of which ore mads to hi) are depoflitedr Iti lonae caaei 
lij# pniEptee adofHi two haJmwttle* initenJ of one. A euirent of heated air 
k oonstoiLllj kept npi enieHng et the gnllng at hottoEH, and phasing out ai the 
graiang whirra the heat ii rererbcTat^ againit the top imd 8ldi4 of the 

oOWer. bper Id hi ocape through a nniU: cexLEjiJ epertare in the JeiiEr, 

F 1 1 P. A EmaH tuboI hllcd with oomhmtible inaLter, end "npl^yfd 

for the dcatnu^cirn of an enemp^i ihip|aEiig by being rtm into the midst of thenip 
ftod id an fire by the crew he^e they qnit the Teaid. 

FIRE-^TONEu a coarse kmd of free-itoiie, obtained et Reigaif and othor 
pUeeiEp which b capahJe oTlMMurng a cmuaEkrable degree of heai, and la tlaeye- 
nwe Hied In the caiutmdian of fomitcEi, oTeaSt its eolnqr is a pile grejp 
tinped with grcdit which the fire chonj^ t& a l^ht red- 

FCRE-WORKS. As the leading oiged: of thia work la ntHity and not mere 
amuMnwnt, We shall hnt eery bneiy notice the nntim! and compuitiau of 
BT^eial fire^worka Of theie the most genEraUy Inierestingp fhim the great 
altiltule of their ftight^ are Tocketa They eie mede hy Tommijig into etriinig 
qflmdiicfl] paper casee fpnt into wcflden moidde to rapport thrjm) powdered 
guapowdorp or the ingiediimts of which it is compoecd; namely, saftpetre, nth 
phnr^ and Ehiieqal, rny dry. To repreftant o Seiy rain foUiiip iram IM indcctp 
mix omong jpour charge a enmpHitkm of powdered gla^ h£agi of ironj end 
Bawdoait; this shower is called the pCBODck'ft tail, on ocoount of the vaddoa 
«ly»iK exhildteKL CanndiEw moied with the eher^ pivdiicce white or pale 
fire; tetUi a reddish eoleiir; ndphuT, a blue j, sal anaoioiaiac^ a green ; anti- 
m^yp A reddish yeilqw; irofy skariri^ a ^very white; pitchp ft deep or dark 
coloured fire j end eteel filing boautifiil comucations end sparks^ Sticka oro 
fostennl ta the rocketa fiw the GOnrenSeece of discharging tbenip and causuig 
them ^ pasa through the lir like an errow; the traistinre of the ihr lo the 
^li t f Irri s at ^ md af the mket caosmg it to akoIhL Ar^ciftl fire-works 
onlKf Irtmi eaeli other very much in poLftl of aiin|iJLclry of coikstructkin. Seme 
TWfture Tcry iittVe dextcnty in tho-preparutlott, end are either cmpltiyed eui 
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Ui warka ill grutcr impoTtimieiip dr, if lu^ Igr iJierafcl'n^ &jtD can- 
fwefl td tlie a[K>rta of athool-bcrym Of iliii ABtuTE anr ciiM’ltCTf, so 

p«nt*, itiiT?. : 9 p«Fka, inHnwqa^ i&LLriABODBf pfn-ffhi*cl&p Iduden^ Roman caiuJlBlr 

OiJieia one vtTJ Cdnidex in iheir itrnctnre, refluiffi cfHu^m^e «ddm* 
indi iiigdoLiiEyp and forra tftc oimiHinMni of ftulnDfUilde dreic* da ocvailani of 
while rcjdTdnf, ijr pnTafe feftJvlty i aaoh •TO wtoeb, Bimi, gloha, pjTHmidm, 
dfC., UTlid rdckf^tA of VarioEu kniJlr lluiiiflo vho wlill for pTEcue idftmctiata in 
thfl preimmtian of tkcM TespUndcnt tnfisK, wb woqld Tvconmiedd to d<miuJt 
the ^ele rnaoTBCUMf, id the O^Qr<I Emt^petHa. 

FLAGEOLET^ A liltit mode of hoi or ddicr Lund: wood^ with on 
iTdi^ moulii-plece^ nad Imdng fUL holes besMiea the om at hoUdm, jind one 
behpud the Oneat irnproTmienti were mode in this pleAving mstnimen t 

hj the Late Mr Raiiibri!%o^ who olid invented the double flogedoh upon which 
oHD poracm nmy pUy duets. 

FLAJL. An uiitTiimeiiit fur thitshiiif com^ It is compowd of two ibvfii 
united Hi m& end of ejieh by atroii|f dDUhle leotbermf 

FLAME. The lominouj phenotoiiDod pfodueed hy the combuidoci of 
I^Aeoai iubfltAdoeii, dr under certoJn cirfumituiccB of 4 solid ejid a gascotia 

FLAXNEL. A hind of Idobg woollen itidl^ otimpofed of 4 woof nnd warp^ 
Woven in a IcNnu with two tn}djUe% m the manner of Hnia^ , 

FLAX- A plint hartn^ 4 alEndert'nvdnd, fabllov itolkf aboet two fset Idgh; 
ill lurk 13 full of hliioanti^ like hempi the leaves itd lun^, murow, and 
painted i it bc 4 r 3 a hJue Hover. Id whJi^ soisi^edi 4 rvondllh fillih obcHit the 
rtbe of 4 pea, eofltalllibg ten Uttleeeodl^ fiill! ftf m oiljjf- siihetMnce, iwpawir 'ITlora 
tkJto twenty-five rpedes, of whiiill the moat DRIlifklDlft OIW tliO conmioTi JinTi Tf ) 
H^iIEr 40 J the jpeFEmiiAl Siberian flax. 

FLAX DRESSING. Before flax eon bt converted iatn cloth w oihee 
articEei^ h uTidec^o« oertmio preparatory processes, rnnu Ktiiting whst is called 
*' iixe«infthe object of which Ii \a aeporate the hoen, or Jpom the flax, 
which ia the ondde> or hirk of the plant, and tn stro^htCD Out the Gbra fnr 
the ipinner^ These DperadiHH uri! Kunetiniefl pErfbrmed by bnti d^ tmt at the 
ptesent day more ramOKHlly by tnachiJmy, driven hy steam or water power, 
Wbeo ibn Eiix is dressed hjf hand, thn hark k sepuraled from the core by 
meouj of 40 mBtrument collra 4 ‘^^flox-brnke,** compofed cf three wowIeii teeth 
ffif SWordd, fastened iMlgitudluall^ on fe horixoDta] hencbi and of 4 krer, to ihe 
under aide nf which are fluid anndar^ but rHiher fmoHer leothr wbicb fit in 
hetween the interstices of Lho vtbcn. The flax bein|^ held in the laA hand 
aemi the nndcr iwordi of the brnke^ the npper teetb ere then with the right 
hand qnickiy and often ^rced down upon the flax, which is aitfidlj ihiJbcd and 
^rned with the leA hond^ in nrder that it be fiiUy and completely hmlco 
in Its whole loagib. The flhres am then itniphiened hj metma of b kmd of 
comb cftOed 4^ hackly" whence tbo optmtino it tczi^ Imokliiif.'^ The 
luLcUe 13 cumiKrerd of a number nf Inn^ teeth or spikei, taed firmly hi a bench; 
and the vorktruin ilrlkhig the Abie upmi the teeth, dmwi it quickly through 
them^ To persons imocquaititAl with tlik kind of work it may seem 4 vvry 
ample kind of operation; but, ia foe^ k rsquina as much ptoe^ to h&ckle 
well 03 any other operotien in the whde tniziuliieliufe of liuon. Tho workmen 
use flner, or cooisBr^ end vlderHOscthcd Inbckloa, BfKordmg to iho of ihe 

doa V gonerjillj putting the flue through two liocUcd, a ooarHi ouo at flrot, and 
then 4 finer one m finishing it But the bond metboda of bmddng and 
Kotchmg of flax are, howercr, too tedimii in their opEimicm tn give tauH&tinii 
to the maimfoclnren in the present odvonoed state of mcchacdcBl sdeuce, and 
nccordingly mflU have been constructetL by which tbese prepBrntory oneraliann 
me murb fiujflLQiieA These mifLi diriW gTeally in tbeir form, and the mode 
of their nperation^ A veiy uiuple and cadent one h dcocribcd in Gny'i 
Exprrinetd AfUhiT^^f aJid il oaoitructed lu fidlowi;—Upon the mum alinftp 
or oiis of a va(er-iAce), la Axed a targe herilled whed, whidh tumr three 
horixontot fluted or tootbed mlbm, by meona of a pmioii on ih>^ mck nf thn 
middle une, tbn upper and In wet toUots being kqit pressed ogainit the bswpr 
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anc \iy vilgUtcil kTer% onA bcmg cairi^ ruund hy «l»l;iin wkli it* Tb^ 
HkirviEf gtvn mctioti ta in upright bv ot' i uiiAli 

pinlian Exwi lipcpQ ihr fuot of the- iluH ; upipn iHh upper pA^ of thim ■.ha^ urr 
crm ormi, tn which nrv atturhed K«lchei| t%ValTiil|r vitMii h i^tindricii 
duiTi^. The ruU^h BdJ£ U mode nn into imnD perccLl, Wfliuh bring mtnsdiicEd 
heEwccfi tlu^ D^idnle exid upper rollers^ peat round ihe Twiddle one, end iKit| 
father hiring rcilEcta pEiced on iu qW rtiJff, PI being endoietl hy b cunrd boutl, 
tnmd the flaJL tint b^tWren ihc middEe iiid under Itillcn^ when tlbrc UnJE if pguin 
Jrtat in brlw€«u the middle end upper uncr nnd paaBea rmifld the edfflP KniTDE until 
ithenifficLeatlybrakcU uTEof^uHit iud for the KM^mhipg mfcbine. Tbo 

icutrhcii, Hi before itftedr fre ineloBcd m b rylindrfcal rtuing; iii the pnipii 4 fiy 
of thif wing Bjn B numher uf nperturei^ find ut thefe hdei m kundflll of 
being held^ the rcmlvil3g BtiirtcbcB cleer od* the refuse. 

FLKAbl. An inaliumEnt cuntflnlt^ Hrerd InnittA, jointed la xi tu ililiL 
up mlu A hnndfe in dm numcier of pociOl tlBlip-luEUvn. 

FLENT. A mltlfnil C0n4ilitlg of dd DAO limrT nlunuaa, QJ25 

Dxldo of iltiP, 1 lo^ The domeiljo Uia of tbu iteine^ for pruduelng light hy 
CuiliBkm Agjiiust fteci, If Wrll known. It u id^in Ifluch uerd in gun-hKlu for firiiig 
the powder. Tlai-^ TrKimuiAJCture tif E^tr-Eln.Li cmployi nunieraui hendl tn thii 
COUUtiy t AH mdependenlJy of the likrge quantity rjjirjuirrd Tm liOme usr^ rtmai- 
derjihle ahipmclltf of liirm are mode to rmam pniti of the fmrld»i where the 
mmerd if not iupplled by mmir?^ TLe nmnuxArlure uf guu^dints wu for a. 
EtiOg time kept lecret J end we *ie mdebted tn AL Dulimlen for ihii Brat pub- 
liihed Aceannt of the metliad practiErd in France.^ which he hai ^ten in the 
A/fjouire dr rituiEltii^ J^aikmui dr A'cimiWr. The mfuea of dint which err luiit 
htlrd for ihlfl pilipPie, Are of a conTfir lurlece, approwbing to glabqiar. TIed 
belt dint uodulrf ure generttEy fraiu two lo twenly pounda" weight- tJlc 
colour fbodd be uniform, in the same nodulo j their trnnapurency should he 
luiEcieut in edmit letteis to be dis^ugiUBliciI tliToUgbi a ^icce of the itnOr of a 
{ piarter of a ElnC thick, leiEl cJE'ife Upfm the naper^ Thetr frecInET! kh<^uld be 
P^rctly fmootb end etjuril ihronRhunl, end the fTagTnent]i iJightly cnnoidaL 
The hut of ibeBie pmpeitieB |a ths moflt eBBential,, nucc oo it d^penda the facility 
with which the nodULc if dirided into gun-Hints. All IlmEj that piuve dehcleut 
in «ny me ef the ftbuve cbximtrnk either uAtnndiy or by a Loug expcHiiie to 
the fir, ere coiled intrsctiblej, and rgected by the worhmenH Tliere ere bcVctbJ 
hxmmeri and a chisel employed ia tbr tipciwtiDti of &ahiqiiing the flinty bv 
which meona it ia imd that n clevnr worktrmn if ahle to manufaclUiu a thDueanlii 
flints iti tlkC j^ace of three dsiih Gnn-fliijt* pre dm mfliulbctiirN] nl Ehrrdctit 
is Keiit^ Aiid in ronotif olh^r ports of Enghindj iq x rerv superior ptyir. 

FLOAT BOARDS. Thwe buxrdi whtch ere flxtd lo the rim nr uircum- 
fertmee of undershot wnter-wh&el^ iertitig Ln receiTC theiidpolxe yf ijkeftmm^ 
by which the miO kjuut in motinn, 

FLOATING BODIES^ ru? diw bodici wluch firun on the Burfxw ofa fluid, 
the ftxhility^ euuililjriiim Jind other cjnrmmfcimcci of which form an InEcrextiug 
Bulpect of mpchimicxl and hydioitatfcai mretti^tkit^ pojlicularly Mi npplicd to 
ibo ralubniedon nnd mxn^ement tif diips and nihi^ reaxels \ IkaL xi Ihc sub¬ 
ject is oue ifivolring tbe highfr branch» of calculnttoo, end m it fi difficalt to 
obtain practlGBl rwulU which shell ju!C4nd with iboer obtxined ihsm themy^ on 
OtiCOUlt of tJie dlflicuJty df estimating tbeamtnml of ibe diatuTbiug fuicex, nor 
remarks must be brief and gcneraL 

The equilibrium of fluxtinq hodiei k of Iwu kludx; rk. stiOdti ur xbsulutr, 
snd unftsble or touriing. In the one we, if ihc rqiiilibriErm be dmngcib 
the body merely ckscilkiefl about iti pr^liire positlon, fo which It Bnnlly ri-Eumf, 
^d this if cslkMi firtn ur sEuhle cquilthrTifm ^ but iii the utliET rtatc of ciqnilk' 
brtuEu, if the flysteui be mor so fitiJe deranged^ all bodies deciaic more and 
ijilcTn Anxlly urencts xnd assuniei a new positiEm; and this- U 
culled tmi^bic or tottering equilibrium. The itahllity of a flonttn^' body is 
feeler as its eenifr of gravity if lower thnin fhai of iIie diiplaced fluid; it is 
for this TnKm ItvAt the bolUst if put in die lower part of resiels to prsrent liiesr 
otewtJiug. The noiure of ilia equilibriiim as to stohillly,^ depends un thr 
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|K}*kiiiQ d K {lortKiH potblr [zfllToil tL:£i mH^-ceatiE^ or c^tr? of pF?flMir«> 
WliGn the U Icwpr ihqJi the eentFC of gxiiTily^ the rquimvvium Ia 

ciitlETiiag; when tEv$ msta.-'CEntrB ciubddei wilJi cenl^ of gi:kirityp the Itody 
wtU rtmiim nl test in any ipoaitinii it ia phu^od in; when the metjfr^cmtre pa 
nb^e the eenirii of Uie bod^ wdl dwayf hiive a tcndeiify pecker 

iti cd^nfl] pDAitiE>D> And Mie equilihrmin will be stJihle. 

FLOORING CEIA3IF- A innelviiiff lurcuEeil by Mr. Andreir SmitlLf, foi: 
I^Lq^ down dwpro^ AO HA to nvftke very tl^ht and elo^JoiiiEj with ^em faeilityi^ 
Thu Uinexed enfratio^ Abawi a peTipeeU¥H wiew af tbe nULcluiie aa in nperw- 
donp by wbEeb lla eon^trufdnn mid ibe mude of luinj^ k ore both tnaAa 
opparenL a Ji A le^er uf the Adcondl cIuhs, abuot 2 feel 5 inrluA iung^ with a 
bjuidle at the upper end^ ftod fi^rked At the no oa to hf Attaeh rd to two of 

the opposite tidei of n block of cait iron by holts b± r. The block ib it about 
(i iuensf |C|Uiirek enil 3 decp^ with a grngvQ capable of bcin^ increoAcd OT 
diminished in Lta depth Tor the rccepticitl of jdiils vt ditfbrent Dser. For tbiA 
purpoACi It hoA na one a AbiRin^ Idoac ds'nt nr plate r, kept in its place by 
lUmt ponii and on tbn other tn^ on the other lide ^ the juift, there u another 



eimVE 4 which contidnA two pieceg cf mEtal^ with wed^eformed Kpfwccs; 
betwoen tlieai! tliE long driTiii^ wedge f if forced o aligut blow with a ham* 
mcTi wbieb eempesfloi the joliiJt between the metoHat Aumc*»t which are jagged 
nr ATinEd with Abort ;pn^Ect£ng teeth, that fil thetztvelvof into the wood, and 
gdpe it aery &at; j ts ^ movable piece of eaat iron, mod* to preai agoinit the 
cd^- of the inonng bourd, with its broadcat tide; the two other lidea or parU 
of this piece are stoat square borev at right angles wiib the other, wbidi ore 
inierted A port of Ebeir urrodlli in ahtdluw grooves, one cn Gonb sidG of the 
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Uock h, mid to gitiik the ftirmer b ita actk-iL It will oUeryed iJmt 
Lwfl foflti of iSie lever a paaa idlTwujh the lida hfiff &f wlitch tln^Tcbaic 
motion. To u^ff t3l« maehmp, it U pul IJ]iOti the but, anil ^hml up to Itu? 
haimi laid down; a ■light blow ppoo tlw wedge / flX» it finidv to ria lilfWJ 
the handle of the Utct m then pulled by ihe werkmui towordi tlit 
cfluaEnit Ihe fOidEnffpiMe ^ ta prew ihe wlgM of the bmirdi Mi^lhpr wJtli aj 
muelllorce M to render their Jwnctinn Empcreeptibk; ihe stay A ii JnilUted 
looaely to the hart cf the lerer and followiT^ the motion of the lever, ihc 
iaflnrcii md uf lU lower extremity irtictH bilo the jiMat, lifiMi tlw li:t?er m the 
Patino h WU drHWMt and proimin ihc pnuusv Hflinjil the wlikle it ii 

mil«i doi#n hy ihi? workmen. To remoro the omnap^ nil tliM ii nwcenauy a 
to 1 trifct the we^e tffl ^ onpOBlte mde, which LooBeni the wlselc, when it !■ 
ilmwn hack to take the nesi b™dp which Is opcnitrd upon m a iltnilor i^ner- 
FLOOHJNG MACHINE. A niaelibe InreTii-Ed hy Mr Nfuir, of Glasgow, 
tho objeet uf which U the prepaniticfn ofccmpLete dlHUTOg boardi with catm- 
wtdinary diepoiehp flnd lu iheinofll Htfoel laianDer; ihe BtrveTtX oomtaaoS oT Kw- 
ing, pUningp erooTihff and longuetog, hemg ell caiticd an al the tame inatnii^ 
hy a MiiCi of eawe, plime^ and reVolTiiig rfiUeb. 

The dEiiTC in iJia tielC page a plan of the fnechmep aUEhlly moiuned, 

ta Miiiirr (he eonitractMan mare eaidy madentoad by the reader, '^’he m^i i neiy 
Tfl adfipled for the dmpifpkmj^ trf howda, as well a& thE picpHialioii of MfiMure 
jehitfj or plam Jkorhi^r TVo flball oommencE our dracnption by mh 

AtCMinL of ihosB pDJti which ennstitute a fimplo pLafaing macbniie, and then 
nrocced Eo deflcribe the apporabua hv which It ]l adapted U> the prEparnltertl of 
luiiited rioerrine. The tdoning niHebme CoELlWtl of n perfectly flet ilnl imilghl 
bench ddd which ibouMbo at W twire iw Inrig iia jmy board mlecidod inIw 
rrenaied upon it. Tbb bench ia made fiat to ■ black of itone c e m other 
Llid matter wbkh, together with a imuhle framing, se™ to k^™ tho whele 
nuichinOT aa Hffll end steady U pppaible. Along one aidE ^ thu bench It o 
Tflj«d eiiliifl f which eileflda ai far « ths .dreliliir uWf i ^ hilt only a pari 
of ii k ihowii in the figurcp in order to bring imma of the oflier MrangriueBta 
more mto view* About the tuMdlfi of the teneh a mela^c plete a a It let m 
Hush with Lt» turfibcr, which fomii a durable atock far thE plane itona; these 
phiue irona nni of the njmal lunn, bui of grentcr bfcadth than tllO hoards to be 
planod. TliO prtycetino of theb eutling edgo le effected and regulated hy tmww, 
fmd thu ntimher iff plane imna CdUpluyed at a time ia detcrmlnnl by Uie degree 
of ftniih requLrni ftir the stirfaco of the hoankj three plwto Bum me however 
gcflcrany uied. m ahown at A A A. the dart spajcca hefng the moutlis of the 
planes; fnam this it will he «en thill it 1i tbs lower i^e of the 1^ that u 
planed, and the ihariiigi are delivered under iLr iiiachinf* An endless pdclied 
chain* havinff cetrh hookj nt conTcuient dUtunccs, tak® huld of tho hoaidj as 
they am nnl mto the majclime in luecession, and dnigB UsEm along tho^ncJich ; 
tho Edge of one iff tke ad® of eadi board pairing under a fobate m IhajmdE 
HT fence (as ■hown m llte fiffurej prciTsnU tha biHud from hcii^g u^onti hy 
tho action of the chaiUp while ii ii ptMsed down to the plane ir™ -py 
or weighted levon, ni seen at A hi Which are mounled upon nnLthcUon roUerip 
the wslea of which ara ao incUnod aj lo cause the b-Mrda to he unifomly 
driven against ihe lienee, and to pars in a straight line through the machane. 
Idution ia ^ven by a hand from a loigie revtnring djumi paced above lha 
maabinr, (not thowu in the figure,) which connnuniratet with ihc drum ti, upon 
the ahdit of which k a pinion, ^at drives the toothed wheel j ; tho axli of 
the Urier carri® the pitched Tigger iwnd which llie endlcia ohaiu is 
and stretched Inapaniilc] direction wilh the heneh, by paisEu|.wer the 
a, at ihfl oppomte end of the machine; at this plnCO only a Siuall piece m the 
chain ii hroi^ht into view, as the iutrfkdnotion of tho whole of it would hide or 
tend to oonfuH- sotne of tho other parts of the apparalua* The pulley a k 
moimted np^n a tightening fi^me, which mnrei upon a jaml at the 
enA dm tensEon bemg iuercased or kxkctind by the Wedges 1 1, or by regulating 
sCTFwa, The parts wo have thus described oouilltule A leparatn luMlimt 
planing only of boariU. For thu peeporation of pkin or squani-jaiinled flooring 
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baardi, the folh>vme oddltlmiiU ap|3<mttu« li Imiu^bt iota openthHi. A 
the f«ace ll faallfiwFd from the dine^t Lne uT the bffnchj, lo iduaiLt of 

pc^ectiDg mequ^tief ia the ei^gea of the hnifda^ llkeie luif removed liw ekt 
cutten fixed cm a horiEfflotpl revolTing phtie ft the periphery of which 
XU XpOTtccre m tlie fiaicfl e; xud it hi OH the ed^ of the hoftrd pceiented to thli 
iLile of the muchiufi thit a tODgiie or ftalher h formed when nH^uiroiL To 



ptodnoB thio effect two rufcukr lawx, ^nod are uiedf one of which, revulvca 
under th^ board, and cab il upwnrti; the otheTp &, revo^rei nhoye ihehoerd^and 
Gutt it dowmnkrdit to amb a depth mdy mi each ride aa hi leave a loognc or 
feather of the recjidred thickxissa uncut By the po^irive motioji of the 
board it n«l panM under the qpmtiao of two dittuar aawi 4 
which can be leenj u the other ia direclly ttndemceth an the lame f phidlB, and 
flaporaled only by a rinr or waaheri whleb ti of Lha aotiLff thkkneii aa the loqviiD v 
Th^ iBwa^ aeffng hnnjHmtafiyi oral tig[ht ongice bothfae at g and A, cut ou Llie 
fnpcrfluoiia wood, mid luave tho toufitia pmjvcling &ciiu the board completely 
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n* 

f TI* miwiit* edca or the b«ii-d « cut pxiJLd to the oilitr lo? « 

^ Jl rCTolTiBC^i"^ wWeli 11 MllHi tilt “ tnaiilAiy " hit ■, * guide fi»d t* 
SThrill cr », trwSipm Ihc ipind^ ^ Uiii «W (hilt wbcl. 

b the fipire). ii W W«». tepoMled W 

llie boBfSibv thn taw k, undemcalh (he circular saw 1 ; iJlJW sre lAai 
rei^oTed oul of the wij of the laller saw uid preyed. Ttic law ; reed™ 
h^To^ly, imd is ciUU lb, -grooTl^ «w f it » como*^'? 
aXirv ciijulsr tawh "nd Laa long tottli to «lmit of thiui o ' « 

til tut mil the wllfll, uf the required ErmiVt *l ™i! opemltoto Iht splndlo 
Kead whtch «rr«a llifl eroirt'hig ii flJjofllsd aasil fi™ &? .* 

bncltel ottMihed to Uw bead a, tbs Inner betne placed in ilid**, which kwp U 
rtpadv Jtod conihtot il ill a pmnUri dh-tcliim wTien moved to « ftimi the bene^ 
All tfa pmto ttiin tiperabi on thia edge td the be^ thua o™^d, 

odvanco M meedB together. This m«v™t la effected by tocniu “f 
fitted with eolhira to tbs fcied puppet 3, and wcrrhing la a nut lo the iMk part 
of the bead O, the serev u tumoKy the b™dle o, “4 ^ 
e poilita out the iwlati™ ptwiiinn of ihe c^lai ww i willi reaj^ to lA, olW 
iilT^r the macliiur. and coiur^tlc mihcst« the 

fimabed boaidi by pointing to B divided Kmlu of mrl™ and pa^ fiacd upon 
K«tTAlltfe sawa on. Used on to the spindle, m ^e ordmnn way by 
screws, nuta. and -uaher^i but the sjiindlea ore co^idembly thi^ ^ 
usiieh to cultoT. or n™, Wj^h, It culime 

bnniontidlr, rebalo tlic siiperfluuui ibickuM of the t^rd to b ^cicbt ^leni, 
Lm thaM^lTt which is dwtioed tofnim the under aide of the Il^r ill all flwr- 
toK boardi The beodj, which CBnJ the Vf rtiral MTI p *, BTC pWed on sMes 
filed to Ihe block ec c, their hoihtuiital poa^uu bmig sdjuato^ by reguUimg 
screwe. worked by llw liBlldlefl p and r, and ibciT upmdka derated OT deprepiid 
bv uroner niliustine ecrswi. Motion ie communicated by endleta bnads &*rti 
a abovo the ntnebine, wch bnnda embrawg aU ^e vcrtmsl 

Mwlnlhiyi, and idao the rigger «t pulley le cf the ml^^Liite stoift rie; and 
thia Lninediato shaft, by in«uia of hiJf j^d OT twiated bands 4 4. glie* 
ruotiotl to the horiioctal saws s and Thfi wi^ plate or pll»e/ is al» 
imuellcd by anotber half twLstod band 5 , from b pulley G. tm the aiia of the WW 
e ”ni« iwM which impels tlie wbdo niacfune is d^td IVuiu o ttearo 
engine nr other prime mover .nplisd to die a^ of the lergo dn™ wheel 
be&re mentimicdr Several nf iW mdclunea litre been for P"» 

in cDcmtant use i on® if which, *t Punlien, we hare often witnessed the luc- 

ftne particka nf grain, nsually nbtBined hy grinding in t mill. 

FaKIHJi. CdS^s and MiLLdr . . i ' -r 

FLUID. A body wboBo parta yield to the for« when impisB^, 

and by yieMing, btb eiwily moved i^airat ^b olEer. Flmdi are 

aa eaeeeding «mJl eoropsai, bnl which, cn rwnoW the compreitniE fmee. 
i«nnto thcil former din^naton.; mid the* ore dial^rasbsd * i^ or ge^es, 
Itfpn-elaHllL fiuidi trn ihoae whioh occupy the some hulfc rnidm bU prewursa, 
or if comprHHhk, it il only in a vert alight degree, sa walcr, nd. nnJ tbe»e 
am deno^mued Uquid*. ercepl in tfia »* of metala in filHOto The pbywCBl 
naluie, kwi, sud cfecla, of nwi^lic fltrida od wf. ^natttuto the Mlffloe of 
HydnitoltH. and when in Hofim, of the science of HvdrBulii:^ or Hydro- 
dy'iimniiC*; thus, that ndsto to eUalk fluid, appertain to PoeviniatlcB, 

FLUOR SPAR. The nnliTe Enale of Ume. 

FLTJOtllC ACIDs The nmoi! giTsn to ^ luidecompcMfl Frubstimcej wnicJ^ 
cambiTiEa with lime, catutitntei the dyoF apiir. Ftnork liid maj he phtmed 
hi putdnj H n^limtity of tllff iput m WwdFf mio a l&adra WtOlt, mnnjj OV^ 
it on eunal qitoiitity of ndpliiwic aciil, and then a|ipLyuig » Hcntle healj m gsm 
aunefl, whicli mii| be Tvciaved b tlie (nujsl mamipr in jius, Btading vvst m/rr- 
CHiy. Thii c« i* the Bxvmz m'uI, wtiuiki nmy be oli^iud^ Ip wa^i 

by mtSng in 3 ig retort a. tortiirwr conlidnmg (hai fliuiL The diatijliitidii to 
bi ct'^nducied with ti \ cry UcM, to bUp'W Lbc itj c<iiidtniP# 
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nrsVtsn t the ibelf fnfiii ml3{imKng>^ The prufwrtiei uf lliii iniJ. 
oA A rM", St b baTisibli!' eLutic like DlET ; hut it VlH put m ii m l n m comhailJEmp 
uur cLl ttnlmnLi bl^fiithe it witlumt death- In mnell it b punglfpt, somcthitig 
Bimilar tp miirijilic add. It if heftiier than eammop aSr, ana carrodBa the akin. 
When wnkr if admittifd b C&ntsy=l with thti U .diearba it np^^dfy ; and if 
the CHJ be obtjimetl by mea&B ef gUwf yEsaek, it Eldpaiil«T at the wne fimp, a 
qiLiuitlt? pf ftlTIca. Wjiler ahiofbt a larp portion of thii gaa ■ nud ili that Btdto 
it ii nsually called Bu^ric acid by dititELiita, It u thiiu Leayter than water^ baa 
an acid tu/u, ladtltint Tegotahlia hluei, end hna thd plPpeTty irf not congealing 
tiU oowlcil doffu to 35®. Ibejmre add may ha obtomEd egdn ftuui thq mm- 
iiMjud by UJOans of beat, FliioriE acid gw dewa not act npnii any of Lho 
raetnlf I but liquid HuQTic add b capable of ding iioo* kloc. copper, and 
uTBciiic, It doM not act upon the ppEdiMii metaiB^ nor upon datma« mmiOTj 
tb, Blllimonv, cobalt. It combinw witJ* alknlica, and mc^iC 

o^cidcs, and, with thctdT forms wdti dcuomiimted duatca, of whldi the trun nner^ 
DprhyjhiTe spor^ ur Ukuitc of bme, conufti of — ^ 

Lime , I + * . . , fii 

Fluoric acid - . ^ 

Water, . , . , . 27 

ilXI 

The moat wijiaAablE propcjf^ ia tbat already oHudEKl to, via# the facility with 
w1iiG]!i- it ctiiTodCa ghuu and euicEoiti badie^ cipcciaJly wlniu hot, aM tbe cape 
with which it hol£ aHica b wltltioEi, Even when b a rtate uf gas, Thia affljlity 
for dika U so great tllai the thkW gkw Tcwele C4UI withstand It* oflly 

a short timo. With respect to the nainnc of Ihe mibstanee UStloUy tprmcd 
fhicnc acid, it tuu out jot been deteTmbGd eiperimcnlidly wheihflr It he tedly 
a cnnipcuiid of some unknown baic wilh diher tftygflii or hfdrefien, or whetber 
it be n dcnple Hiibitance lits chjorine, I>r, Thomf^on inckuea ic the opinion 
that it ii a compound of m unknown redicid with hydrti^ieri, and not wilh 
oiTgen- blit Sir H. Dary tnade seeenil attempts to Kporfite its bydiogcn, but 
without aLiccBi*, idbniigh be amdkd the power of the great voltaic haltcnes of 
the Hoyal liiititutiqn to tbelji^uid flnude add j ncUhi^ could he dccMffOW ft by 
owing It with chkrbc thiongb a ptadna tnha himted red hot, not by diitilfmg 
iHVom aaltfl ccmtabing abundance nf chlorinE Of of oxygen. Dr, Uro thci^ 
fore ohsemf, that by the Htrict toIm ^ dumicftl lc>g5c. fluoric acid ought to ho 
recardeil aa a limple hwiy> for we have no evidence of ila having ever K-cn 
deium posed; and uothbg but ItB analogy wilh the otbar aotd bodici haa given 
iMo to ihe flHffumptipn of iti befog a cDtupouniL 
FLUORINE The Sm^nary radical of tho above ^d. 

FLUl'lL One of the siinple^ nmalDal inatiTEmDnts of tun wmd ainrL i t ia 
okyed with a inoatE-pi«e at ihe end, and ihe notes am dh^ged by opening 
or stopping the boJcf rangEd along the side. Tim OEimian flntc differs n™m 
the f^lWp itw end notheiug pni iulo the mouth, but dowd by a ping, and 
the lower lip being applieil to a hole about three mchfi lititfi that end. Ah 
tifltioJlv cnnatrucEed, ddi inBiniment baa eii open toi™^ and a snventh hdic 
closed by a key. aa b hantboyt, haaaooaa, dre,; hul numerouH improvementa 
have bEEH made iu them, and they arc now fre^nEully made with eight ^ emu 
ten kaya, by which the Angering nf many musical paauign is mueb facditatEi 
FLUX. A general tErrn used to dimote any BUbalAnce or nuilure added to 
awtst the fnaioii of minemli^ In the likree wavt liinMUmE and f^hk spoe a^ 
used aa fluios, Tlie huim mado uae ot in phihisophicfll eaperLmenti co^ut 
viBiioIly fff alkaJlttf which rvndcf earthy mixturcH fuaiblo by converijng them 
intn dfOA, or «Lh? EtHBE itKif mto powder. Alltaltne floxej cilbej the crude 
flnx Uio while flox^ nr the hlack flux CmdE flux b a i^tiiro of nitre and 
(mtar which is pni mlo thfi crueihlo along wilh tlie mcial intended to be fuaeA 
White flux is fonned by po]Ecling equal parts of a miitnre of nitro imd Lar^, 
hv moderate imraortloni a* a tiine^ into a red hot crtLcibk. In the dctonatioii 
which riiiues; the nilric add is decompowd and fliei olT with the tartanc acid, 


FOIL 


ihn vS liii patoib in a iLbIc uI {rfHmEl£?niy« ^mrily. 

Black iim ddu^u cf two }j4irtt of Uirtiir to one of uitie, on vBcb uccoujjI ilie 
i^ombuitjon ii incoionl^lf^ mA a cooiidcraMf poitkHS oT tbe lomric uid it 
deCi^ippoMsd by lisore dcaI^ and learea bcliind a quimlily of chuti wkLcIl 
the EnlaiJr d^pendi. ll k tucd U1 tbr teduotlaH of mctilLic: oflM, wlllcb it 
tticci? hy caoibiuliLg with tb£ ox^n of the uxid^ MowBirn'i rodueme 
la modD of eight pozla of pul^Ejizzd gbLBEf -criio of CAlcinpii beraXp Qt) d biir 
o pi^ of chozeozil. Cue moAt be ihkeD to uie AgloAi whichauitoiiu no le&d»^ 

FLY^ in MechcnicBi a whid with a kwvTj rim, ulsccd tra tke whnft of my 
uuurhlueiT hi tdDtion by any inrcgular or intenmtdnjt force, for tko purp^ 
of remdeno^ tbn motiaii npukLc juqd ifgnlor by tdcmij of Its mcimiimtmn. iUj 
effect FEJulti from a Law tit iLiiAtiro, tbat aU hpmef hAVfr d tmilL'iiiry lo cmiimiie 
in tbek itAlo eitbor of oaodon or of mt, until ccted ifp^i-n Ijy mme AximieoEu 
foreSr Tkua ibe rim of a ffy-wkcel, aflter a few reralntionip actpiirei n 
nin m rintttm ffUthciotLl to OIUH It tO IrVulYB Wllfa. 4 ’l'eloCit¥ dcpcdditip LipoH tho 

tcoiilEuace of the Tancbmery;; end the anL^thcntAtioiiA and dimifiiiljoni of the 
impelliu^ power Huciaicdiii^ eireb oilier mpidljr, iicitll«r Camo ncta cikffirierntJy 
lung to eiiker Bu^ieat or djiuinUk tbe xelo^tj Acomied in an j contirdeTAbia 
degree, m 3 ibat it jenmica cqimhlcj or neBxly lOt Tflua in the cdh of a nuiii 
Working at a wlnchr ibc power whioh be ejcirrta Ln puUJqg; upwaudi Arum tbe 
Idwit part cdtuadmhly exceeds kii rawer in thmsllug forwAi^ in the upper 
tjujirltir j but kefere the extra Ibrce Lktu exerted hAB Acted iufflciEiiiEy long lo 
cuange the velocity of wheels the ^efa arriTEH At the ^nt where hk fierce 
ii thB lecflh by wluch tiiue tbe exce^Te force prctioiiAly exerted hiivtngtAken 
eFect, tbE ui^UJlhlB mptfoii of the iJy u in a i n l a i Ti ed ^ oud lLd resiftiixice of ihE Work 
twkig equalized* a man h enahlea to rtLke Ihjougkouf a vhede: day a weigh E of 
£uty poundi with more ejne than be conSd ralic thirty pounds wlthnnt n ffWi In 
aII gaaca wk[rre A rotnioiy mnllOli a In be ohuunrd &imi a reel p meat die enn^ by 
meant of a CTanhn A fly-w^el w neceiiary to cnndDue the moriein at tko#v two 
poLntfl of the revululion in which the crank lika m ihe dirteticn in whkli the 
moving force ACU ; for ui tbla CAle the crank uffardi Aa lerirage to the power 
citlia- on one or otW diie ^ the fiilcnimf and coniequcntly no muiloti eouIiI 
he produced in ciiher direction ; hut the muinctitoin Bequirod by ihEi hy urgca 
the tTAok forward In the diroeiiou In wlikh it wju prciriimxly movuigj and con^ 
tinuea ihe rotoriem nniii the crank u brought into soeh a podjinn ha toofft^r 
Eufficient Icvoni^ to the power to nuuntoin the Imjjictui of the tfy. 

FOCUS, m OpEica, n paint wkErcIo ■□vEnJ raya cqnellir or hte EoUecIcd, 
after hAving Eindergana eithex reflcctjoU or rdraElJoii. The paint ii tliua deno- 
jumated because: the rays bisuig here brcia||lit togettier ond united, iliejj joint 
etiect ii fin^elent to bum bodlot ez|KHed to their action t and hEoee thii polnL 
is eoSed tho focruj, or bllltutig point, 

FOIL, among jcwcUcnif a thin leaf of mebd ploo^ under a pedoni BtonCj 
in oEder to lomraiie Iti brilliaacyi or give it an i^reeahld and diffcrEnt eolunr- 
llicfia faik Are tniute of citlier copper, f^ld, nr gold and rili'er together; the 
capper foilB arc camroonly known hy tbe name of Nnrmiiberg^ ur Oennan fail a 
TI kcy are prepared aa followi ^^PevKure the thmueot capper olatea you eon got^ 
beat liiitie platej gently upon a wcO poliihod SEkvil wItJi a |hjliihed hBiiuner, ab 
thin AS poBulile; oad pkeing them twlween two inn plalc-E ob thlo m writing 
beat ihEm in the ^ ; then IhaE due foQi in n ptpkili, with equal qnart- 
tltiea of lartAT luid aoltf ecaislAntly itiirm^ them, till by bciUag they become 
white I ofler wMeh, tnyng ihtm out nod drying them, give thfim another 
honunering, till they are made lit for yotir puipoie; however, core muit he 
taken not to give the foil* too moeb heat, far fear of melting, nor mu^t they ba 
^ long bohed, few of rntractLij* too much Tlic number of pohayng 

ii m foUpwi: — Take A plate of tbe ocEt cofnw^ cBie foot Ians and abf>ut Htb dc 
til iachca widE, paluheo tii tiie greatest perfection ; bend thS tn a long ctotoc, 
katen it ujMni A half roll, and fix it to a bench or table j then take souie chalk, 
waihcd Bj clean oa paiianbte and tillered throngh a fine linen doth, tiO It ii a* 
mtc [L£ you can il; and having laid mim* on the retl, and wHtied the 
cupper bjJ over, lay |ouj foiU upon il, and wEsh a pdiibkig atnriG hjiiJ tliic tiiilk, 
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|iolU3i ydiir fdiU tiU nrd aa brlgliE as n looking glm ^ aTtcr wLich livcy 
inutl dflud, 11^4 kid Up KTuns Tmin tlio dyiL 

FOOT. A hkfd^rE- or Idd^eIi, caruiatin^ of [weJve incbcw, eocb Inch bcttig 
ihr^ hfiiky coETLi, or twclre biK^ii. Thr w^iiiii^ foot if n Dir4uure for ■tirfocpf, 
being A kJijaJB of which ccwh aade m 13 mcbe^; cqmsei^Ltently a. pqiiArs Caot 
CODlAini 114 fnclld- The onblc Twil ii h tncisdilro far c^apniritjp or HiilbiJ 
contentB ^ II li a foot lA leflgtilp ihi br^Atllhh nnd m dqilh oc ontli 

eontikillie I73hl cubic 

FTHH'E la ihc nnme Applied ixi Medumict to wlio.tcvE!f products motiait or 

I br^fisurv. Tbili we bavc tbc foncoa of gmiity and pC ekitJciEyn riubchJot 
bi£ 5 o, Qiifl EJmt of dcctrldtj and THeh wOI be cimHjderei] 

under bead PuifB ^fai'Koa; ai prcraemt We diali ccmbne ounelvct to ibo 
LiiTB to wbicb the epnliciiliofli of fntce ifl fqbjeet. When a fimrs la 
applied aaddcniy La a bodyp aad immodtatcly c?as«i to net upon it; it is railed 
on ltiij[iruliHTe foren [ but whffn it» (urlian U ctmtiaued m fla to produce a coH' 
eCoiitly merpAfinig luotlon or proaflurc^ It ii termod u coiiftont ■>? ticc^krat^i^ 
fgree* Exjonpica of the first kitid ore aecn Lu tlio blow wilJl a hoiruncr^ and m 
the diBcborge of H gun ^ and of tho iccondp In the action of gmirity and in 
tJie mniinli of ibc wind, impulllTe fowcfl prudbiw unifonn Vclucltltrt. _ TluWp 
If a btiliiitrd ball be iuruok, ana tnoTC along a imootb tablet ibat tbc mutiince 
arififng r?oiE}! &irtiau Hbji y be imrdb it will be otnorred to |pi^ over aqiinl ■[kacBa 
irb equal lucetSiivc pvrtiuni of timeorp in other Worddp if tbe ball pjuM arrt 
1 ftrot in A Kwitb jt will pi* over 2 f«t tn two 4 €aond% fcct in ibtee 
HPf^d“i and so Ota r ViKnUAtlt forcts pToduce accclrmted Vclooitlef# TbiUp if a 
cortrun rt^e. m that taf ^raTity^ ut upun a body io v to Impel it tlirough Ifi 
feet m one second uf iJaiCp in tSae UfiJrt second it would pass tblwugh tbrwe times 
livlneup ot 45 fcetp in the third aocood IhrEmgh Svn ImiOS iixtami or fort, 
luid «o DEI, the conitonL addition being 32 fret, wlikh ii ibe velocity acquired 
nt tho end of the &rtt lecond of time^ Now if a force prodntc an nntform 
lUCrGiUc of TilacatVp M in this coae, It ia udled tm uniformly accelErnting force ; 
tir If it ptodiace & regular diminuljOiU of TcloclEyr iL Id a rmifarmly retarding 
force. Jfp howcTCTp the Incrriise or deemao of velocity be not constantly the 
some, It ]fl conied by n parfohfc nccclerAtiDg or TCturding fnreep In Lbc applt- 
cation of fuFcea^ the chief Miiaidemtioni are intensity and ditcctSun. If n 
■jiiglfr fryree act upu a body, motion necessarilT reiuKs in ibe dircciion in which 
die fbtree acta, and with n velocity prapordofiol tP ita intensity. If two or enm 
forcet are emplorcd, nbotion nuyf or rnay not rwaitt according to the mteuHly 
and direcHon of the force. If two equol forcra npplicd to the dome point not 
ill oppaaite directlonf, they mutually aunihilatia each o4bcr; ifi howcrcTp they 
a^ft m tho fuirnf dlKjjdfim, tbsy produra iho same efitet AS A single OHO equal in 
ULteuaity tJ^ ihc mm of the tWU. Or, if Elicy Oct m dificreot dilWCtiouSp forming 
on angle with each otherp a third force may be laaignifd, which shall be cquK 
valent to chc other two. In thU cah the two foreicj are ^cd ihe eom^nenii, 
and lEil- ihirdj the residtenE, The process for finding iba resultant of two or 
more forcEfi ia colled the cuJMPaai^iM nf forettt and the findmg of two ot more 
forcea, which thoU be eqnhriircfit tu a single given furcfp ia lEnned the resol ittiau 
of forces. The prupoitintLs ■coimeclcid with thia suliqect fotra a highly inte¬ 
resting and Imi^rtiint bnoicb of the fdeiu» of mechonicc. In the annciad cut 
let the line A B repreEaut tho mteoaity and dJrection of 

onu force, and A C the lutemily and direction of the A_C 

nlhcr force, Cumpletc the pAroUeloj^rem A B D Cp and ■ 

the dlagunal A Q will reprcicnt the mtenBity and dbfH> : 

tlun of thE rcBuJtunij i. c. n fores equal tn A Dp aadp in \ 

ihe direction D would cauntarbamnee the other .. 

and keep the pulut A at rest The same TEimy perbapi n 3) 

tw more cleaiiy apprehended hj cauiidETin|; the pomt 

A m mptlou \ let a fi?rre act upon A so ai, if abme, Ui drive It to the paint B in 
ono second, and At the same lUBtajit lei a force act in the dcrection A Cp that 
wouldp if nn□pp^^^^«i, cany it to C In llie lame time ; Lben if fthe iwa fbreei act 
logether^ tlie resulting moEion will be in the line A D, ajid the body will reach 
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ihe point D in tho momu liint- lliAt i t W0ulil1i4?f LuIlld to rcncii It or C by tlic OClMll 
uF either of iht fyrcei nriBly- Tu the compcriiitjiui f iif it viU Ur Urtt thnt wis 
■relimits to miQ THEiiltaEkt^ but in tbe rnramJan of fiiroe we uuykuve nu fnfiniNK 
niunbcr nt Ctkmpon^t^ Buy pair o£ wluiii will be €f|uivuJi;iLt to tbe given force, 
*Vk^ let B fnrcDp TEptEKDlfid hy tlic lEni: A B, be 
KBoWiad mUh ivt^ otnerv by drskwing Ih'o 
gnum Bremnii ii, it will be mnnifEBt dut the ooin- 
ponent fnEtei tuny be eitbtir A C oUil A ^ or A D 
Bud A Ft Jind m an inSMte nmnW^of eijm.-tiDnj 
Euuy be given to llm linns A A £, i1h> nutubef oT 
CDttipunebU Id dlfre nnituJted- in genemlp howeverr 
the ret^ired direction and inteniijy of OlUs of the 
fnreei u givcti^ Jiud tIiSfl Lirletinlnei i1j^ utbpr. 

Su|v|H7K a aiiui were reqiitred In nuie o weight over 
n pulley, nnd tbe kcjtnod of being IktntnUeb m*o 
in Ibe diiretJoUa A IS A ll wQI ha evident thot a 
Jirtlt of bin Btrengtli u cmplayed uiflr-skly in pulling 
nmixmitBlly. LbI B t> mpfEient the force nnesBUy 
10 fUBtein the ve%lit B; Tcaolve Qiii intn the two 
B Cp B Dp Llic nne p^irpcniiEmJiLrr and Ute Otlaiir paiayul 
to the biirixcinr it will d^cn Im; bcgii duit tJw ibrcc 
wbicb ii cm^oyed in nuiing the bndyp la ee|lliil to 
B C, and aa thia ia l«a than B D, the weight cuu^i fiiFI_ 
or die power be increased In ibn ratio oT D C Lo B D. 

If dirae fnrcea n« ednjpbyedt they mnj nliio be dEter-- 
mincil it™ liqu J^aJltl to tlieir diwtUjitt, kJ al tn funu i 

triMrft. ni^tt thrt. a. 1>. B D, CD. ^rill Le Itapt ,t rest, when the three 
weighn et A B C are proporunnol to the 
tlirae llnei D D Fp B4)d E dlber of 
which tuny bo raoaMcred oa the rcvultoni of 
the olbcr two. If a mimLcr of fbreca act 
upon a bod/p and A flin^le multont be re- 
qultisd, it may be foUnd bj fiTiding the 
Tgaultont of one poirp and connoel^ng iHiJ 
Vritb another; thelL Hild tlin toiultant of tliia 
pair and Donnect it with the next, and so nn, 
till the bist it obtiilnDdj which ii the comiiion 
tEiuImnt of the whale. Kinn^roui exampEci 
ore dally prEsented of the oompoutiou of 
fbrwi. wheu B boat It rowed across a river 
in which then! ii n mpfd eurrentt it will not 
po^ directly acmiii^ nur down the itreaoip 

LtiI will pCLftaJco of ImiEIi dlrectinni^ proefirding in n direction Intcni] rdioEely 
he^E^ ihc uding fpriML A body falling from tha tapmaat of a vttivJ in fail 
sail win n[>t Gdl directly down ward, for having a dlrEction forward given hy tiw 
she veisEh and n downward lUrectipn by gravity, It wfli toko a 
ni^dle esnomep desoihiiig what £i lermed n paralinlLc curve. Hie and 
wind ftd^g togetLcr upon a ve»cl, the two oora of a boat tn mwinr, the 
rnotinn of a tone, nn arrtiWp or n a^nnoo boll through the air* nrr cujq^ea of 
, Anotlinr inotanaa of a reiultaiii motion may be nddocEd. in 

tho refleclion of eliutic bodica f i m i i a> uu>i>oth 
flnrfjiEn. A It bo n flmontli dni lUriaix^ 
and lef u olaitia boil siziho 1% in the dirvt' 
tion C Dp then will h ho reflected la the 
durociioa D E, making the angle of reflectloii 
BDFequal U) the iiapltf of inodnnceCDF. 

If C D ro|>rc§eiil tilE Effce of tile boll in tltn 
diiiKtioa C D, it may be Tieoolved into Ewop 
wMeh ore wnportional to C ¥ and C B, 1'he 

farce C F bEing pamUcl to the plain] A ^ a n« Lufluciicrd by it, hui C D hdug 
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wnwfldiculmr, i* atitl a motlgn iwfffeAaed in the direclion D F+ Its 

Kpdy ij| itH] then un^sr Uw inflLLeEids of two fcTcei^ fli T^tiuned ^elocitj in lha 
flireskJuii D an6^ Ihs imprsiud ftree {irvduDrd by ik^y ivoction of t|j£ Imrd 
in die dirscLLOii D F. Betweim llms two the ball necenurily m^vca in tbs Ihte 
D E. An ippUsAdon nf tbu pn^bl^m iriH lucauaE for tbs niotk»i nf btUiArd 
hmlhi mid nf ihipfl uitib^ obii^DElj tn Cba wind i also oF wiadmi]] aailB, and 
olitcT dBilr occumsflAS m naiuit; and atl 
FOECEPS. A pnsTJil term, <but prbici|iiiily tuEd in for a vuiety 

of inatrumsoti of tbs njituEs of tDogi or pljert. 

FORGE pnrocrlif a bttle fumiCQ, fimiiihed with a pair of bsllowa lo 

render lbs COmWslIon more vivid J ond smploytd by mnbb*i mid other artlflanj 
id iron^ ste&h to b^ot tbeir inetdi^ in ofdt^r to fioflen and render thEm more 
niAn^abfc upnn tbo ^tiL In ]ahoratorie9 there ii generiliy a Hoall fiitnocs^ 
oqniittid^ of a cyliildTicBl plscE, open al tnp^ which b^ b 1 iti lowsr end a boln 
for receinn? the tioiio of a puir of doubte bellawi. This kind of for^s a. very 
cQdVsEiiETit for lunion^i m the npendon k qtildkly prrftmnsd, odd with fEw 
eoala. Tbc aalivaB of Csylnn work with conildti^c ikilt and tulo in gold 
and atl via-s and, with msaaft that appear very inadec[uatep exeente article of 
jswBQacy ihat Wiauld ecrtainly bs admindd but not rcfy eaaiiy imitated in thia 
ccFliDtry. The hr4L ardlU! rsqllJri! odly the following appaTalua and tnoSir a 
bw eflithen pot^ full of clbo^ or uw dusk hi whloh ha mokea a little dureoai 
fire; a finalK bamliDo bbw-pipEp wiiJi which he excite the hre; a ifh ort earthen 
Uibo or noils^ the extremity of whieb ii pliifsd at the bottom of ibe fire^ and 
tbroupli wbk'b das ortiit dirscU tbs blast of tho bloW'^pipe f Iwo Of ttin* eheoU 
cruciblca miide of the tins clay of ant-lijllj^ a pair of tim^ an anvEb two or tbr^e 
Email hamrneri, and a fUo I and to eoacliliii tbo list, & few SmlkU bare of iron or 
brsJSp about two inchsa long^ and diffiirenLly points for didcrfrrt knkdi of work. 



Il U ailo ntihing wbat db inEsnis Uttlr firs^ more tbnn anciently strong^ to meJt 
^old and nlv^f can be kindled in a niinutca. finch a aii 3 i|^s fo^e djeaertaii 
to be bEttET known i it U, perhaps^ even detening the altcntian of the ccicn- 
Lific upseimenterr and inay be useful to Mm when he imhss In excite a small 
lice larger tTiim ran he prodoesd by tJae eotmoDn hlow'^iiipst and he haa not a 
forge at c^mmandL TLe lucceasi of ihll little forgo dspcndi a gt3od deal in thu 
bed of tbe fire bciDgontntKHcdDf a comhuatiblf! uaEcdalt and a TCTV^ had conducifir 
of heat. Tbc KlnArtniMn of Ceylon are not behind their brethreUi tbe Jewellsre,. 
in the ximpliclty of tbezr a^aratoi, bowever mferior they may be in tkiU. 

The cut in the next piige repreienla two mdlba ai a forge. The bellow* contlit 
of a couple of bags mnde of hnllDcki' hide^ each EirnMicd with a bamboo noxte, 
and a long ibE bi a mimcb^ with wooden Upi, that ore opened and drawn up and 
phuE: end pressed down fdlsreiHtely the hands of lbs pEiinn piiling betwesti 
the paifr who keepa op a constant hl^ by the alturnale BotEon of tbo two. The 
ooxIb of the bellowv la introduced through a wmiill hols m the Cool of tbs 
sCTseni wbkh eoaitlEulei Ebe back of the lbr|s^ and eerve* to allow tbe uceni 
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of tilt ]| \m cdftijH^wd of m. mat or biirdLp^ ■unporCcd between IWd 

4Uck&, fktii OTer mt}\ clay tu pR*teci [t from the heaL Mt. S. Sptme, 



af BelpcTj DBAT Derbr, htveiatEd a fergt, pcitiupiiny dc^LgHcd fur tbt tnamu- 
facturfr id uaHi^ which It highly dcterriag d* notrce. li pecuHarly cuiftpied 
for the faumuag of ehijcuflJ ■ and the idVEntcir f to miic[yt thji fiie! hi 

ccmjiibctiun trith cob:, ar edd pimfied frcm idlphtot gencrnJIy in tho inuparticm 
of three jatFLi of the laiier io ono of the fortner; theH pre^rticiiit to be, h^ 3 w- 
PTETj Tariod accor^ng to the Tlftturc uf the cofl]^ and the quality of the mEtal 
to be wrotj^ L This foige k eoTHtmcCed at foMoin :—^the biitlcworit i* fltit 
cMTwd up nticii the hottoni of 4 oylindricnl figure^ to the bdghi of twEnty^foirr 
inehex, UitTiiig proper Jipcrtlirea for tlie dchi^m^ uf the uhi^ ihe feceptijDai af 
thfi wmt^ triught, mid for the moerdon of" the noila of ihc bcHowaj the 
Enmilar aperture in ihe tcntre is then eorared witli a Iknc caet-itoa gnUtingT 
whudi formi the hottom of the fomace- The counet of brick-work art: next 
carrindE np a foot higher, mid iho whole fj then surmouuled by a cut^LTOiL plate, 
with fi nia or baeder iix inchn high FQOTid the external periphery^ fomiing 1 
convenient diih for hDldtng the fbei to lepleiiTah the lire. In the ccnlre -of the 
cafll-tren toil plate k an aperture Cdrreepondmg with the fiie-plAL'c, and to thie 
Aperture lA feed a rast-iron dng^ ainiipottin^ on three esil-itoa teiHara, nnother 
nng wbJili carriei the hrlek-work of the C^mticyT which ia f^undncnl. The 
hellovt sre lufpended foum a franae^ and bxq worked hy a lever which EndFclea 
iho chinmryp nffordhig ere^ Workmiui employed the OOnTotLience of ncting 
dpou it with facility j and sj thii cotiitrucilcni of the Turn wOl admit of riix 
Workpeople brbig employed itrtmd it m making of ita^ the fire b Elwm 
kept Up bright and virid Ire tho ei'Kitiniml hkats from the hrUowa, With 
reepect to Iha ndrantfigea of tbe foige the inventor obBerrex—By ilw peculiar 
cimatTUCiira of the ir^^dact^ wood chofeend olon-c toay he used, which tannot 
be done in. other forgi^; bill by a mbftnre of wood charcoal with coke for 
fuel* the metfile to he wrmight whl ttcqulfr A iurpnung d^m of muHeahEticy. 
Mid wfld with great oue j thchf tenacEty and cleameitl Will also be improved^ 
and they will Kama, whem cokb a better foce or ekin tban coo hr put lipoTi them 
by any other tuetbod. In ad^tiem t* the great adrantage of apporticuiliig 
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fuel to tlie wort requrfud, tie circular form wil\ admit of a ^eatiir pumlwr <t( 
w^kmeu employed ml thi! lamo tiiue at tLii farg^ ihmn at any ctliert 

tLaraby caiuinf a aa^ing of brltkiroTk in tlia cmtioti nf furgoa, of 
and Hh^oDcu mr working tiuEin^ and a p£nniment larixif in the fuel far iLck 
irQCiaumptioD. Soci Ikojt. 

FUllk. A weU^nown jn«miDi«=nl, ooniiiLLng of a haudlc^ and two or mora 
prongs^ Thoiwb conEdisfied now to be mdirpenanblci it did uot ctmte inEo ubo 
tall LUE reign of Jomoa 1. 

FORAl. In Frintlia||j oti asactnlil^ of ietl^ wordi, and Hties^ ammgi^d 
in erder^ and diRpwd Into piig^ by uio compovtori wbacb:, bjf mcuu of 
ink and prm, iJifEEa am prints Erary form ii Lmdntod lu an ixmi clutse, 
wherein it ii dniiJy locked ^ a number of Wndgc-abepf-d of wood of 

variuua iisBri. ITnrte are two forma required in tray dieot^ quo for each aldo: 
ond well form conai^u of more or fewer pagea, aKordnig to the mxB of the 
hook. SeoPaTSTtao, 

FOKMIATES, CoinpomiLb nf thn formic icid cMthl, Jllkulies, and 
metuDin o^iIeb. 

FORl^IIILA. a gnuend rule m expre^skm for revolving certain particular 
cjijoi of Mint problum. 

FOTHERTIhG. a mctljod ^mttimtireiarted tn for atonpEug a look In a 
veswl nt MO, Ji can^iiaif in alitehing lof»dy a <pnintity of oakmn upon a tail, 
which L] diuwn under the TesfaFihnttnm; and by tbu &>wof the water thmogh 
Lhc leak, the oakum ia drawn inLo tlio aperture. 

FOUNDING lu the art of ooftlng or funumg of molted motol nn mHnlte 
variety of articlea to any given nattem or deadgn; and the place <ir hufldiiig 
whETT the mt la carried on ia cidW a foundry. FoundriM axe, h-nwFrert diB- 
tinguiahcd eitiicr by the me tali they work cr tJie ortielet they liihnciitE^ Euch 
u hrani fuimdrlEi and iron founiinesi hell and foundrtci^ Aj the 
luethoda of caating in nne kind of motalUc auhftaUCO are very filllilax to ihoAd 
employed lu ntherar we ihiiil iherrfan! dcadribe ot lome length the nrl of 
fornidmg M it u prattked by iho bran founderi^ and more hri^my whaterer k 
pcETuliar in the pnjc«aac:!i adupi^ in the oilier bmnehu of the art. 

The opeTAdociH of tlio hnm founder are not limited tn that peculiar yelbw 
BonipaumJ of copper and zinci etrictiy termed hTBaa* but to every roriEty nf tba 
alliiyw of cappeTj with tin and nne in every pnwrtioo, accem^g to lie pur- 
pnacf fur which the article h renniredi nr aEcqfding In the nmlivo of Economy 
or ptuht cf the mmiuloeturqr. Fovmdmi in hr^i lennlre an iLiaci modd iu 
wood, or DtherwUe, Ejf the ardclB Eo be fcmndEd; and thii ii mail frEqucntly 
mode in two parti, ExiLcdyJnmcii ingethEr, and dited by emiill pini^ Bud the 
caating, lu Riicli a cdflr, ii perfarmed by Lww opendiora* dmt is, ^o half at one 
time^ and one half at anoUiEir,. and iq the manuEr foUoWlQlf; vba the fMiridcr 
providBa biquEtf wilh a yellowlBh Bhatp aaiid, which ii^ required to be well waihedp 
ia free ii from oU earthy «wl other particlea- Thii und h prt-pa^ for use 
by a pruceu caTEed tEwing, which coniEata in wutkiu^ up the tono in A molit 
iCaie, over a board obouE. ono foot eqllafCp whkh 11 over a boa to receive 

what may foil over in Ebc tewing. A roller ahernt two foEt long mtd two iuehei 
in dininvEer k employed in rullfng the i«ad about tiutLl k k hrou^t Into that 
ftflte which is de^ULM proper for ik huiineM ; o lotig^hladed tiiifc ia alaa 
reijurred to cut St in pi«ei+ With the toILee nud ihc knlfE, the lewlog ia 
fin tilled for use by bting ulterEiately robed m3. cuL WhEii the aajjd w lo far 
prepared» ihe moulder provide* hlnuelf with a table or hoord, which, in uu, 
must be r^gullltcd by the rastlaga ebcuifc tu hs performed on iL Tbe edgei of ibo 
table or board ire auirounded by a Isdge^ hq erdar Eo auppott the tcwed xtufT; 
the Liibli!^ an prmouily prepeird, ia hlled up with the mud 04 high OB the top of 
the ledgE^ which |i in a nkodaratEly duditcncd statE, atld which must he preened 
closely down npou tbe table in cVeiy part When the operatlnu haj aq fnr 
odvanced, due modiBU mual be att Eannuned^ to ue that they ore in a BtEUe to 
enmc nicely emt of the mouldy and If out found fo^ they umat be cleaned or 
allured eJU the ftajn dgr isi mijaErd with chcni. All EOrodcU retire the gmtnt 
accuracy in their making, or it will be veuq to uq^pose any thing good cm be 
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pnfunned by the founder. When the moduli ere In. a itole le be 

Tuunded, tme Half^ B^recrallY Um^tujdineiljt uben fini, end ibk uepplieiinn tbe 
mvuldj null pfeneed mto uie tffwcA atuiT oe londj PD lA cmnpleijuy Id leeve 

In fottn indented Ml it, whieb mtlBi ht very cereTnUy Inuked 1n» ukl eutuined 
miuuixlyp te iee ihut there me no saiaU ludei, p« evny port in the Indented 
apnd tnoA be e pertect cBjncu of Uae inedeli mbmltted end ptteud m\o iL If 
it ihou^d dqI be feuTid pef1feet+ lu w eand muet be iddedp nnd the model ri^ 
indented pnd presHd into itp tO! at Team 11 ^ untirM^Da La netjiie proper to rueelve 
the meteL In the somo moJinerr olKnr modolfl iDtr’iidEd to be foUJided on tho 
uuLD table xnimt be prepmed mid iiidsnled InLo tlie innd^ When the tnble is 
cotnplctely ready ibr the metal ii ia carriEd iiiray to like metter^ whn himself 
exannnes ita itatfp nod ai»i the taEaeoi^ and who lnyi danr the tniddle of the 
mould the Imlf of n imall vrire of bfidit, which he prenea into tlie und, to u 
In form D tmoO ebnnn-td ^ the meElBd bntja to flow Uip oad winch he tezma the ^ 
mailer Jet nr c&naL It ii to dttpoacd hi to meet the on fttie tide, and ha 
enongh tn r?odl iho loot pnliGni oq iho Other ^ rmm thu h made uverjd leflfr 
jeti or branch ES| aOtalltajJlp tbcmsclTEs in each potlem on the lehlcp hy 
whiidi meniiH tbe flloid metal it OOtlY&yed tn all ibo dilLlTent Indented improi- 
eloQi required to ha cost nii iho table. When tbe work jf eo h^r fbrwatded it 
ii dcoDcd ready for the foundry*; hoi preeimiity In ihi»f ifac whole ii Hprmkled 
nver Wltll rmll diui, and whsm it u m sprinkled "the tAblc it placed in an nren 
of moderete tempEraturE till it peta diyT or in a itate which it dEcmed proper 
to receive the m^ted bratt. 'I'ho flnt talde being thm Im GOmpleCedp Jl it either 
tomEkl tipiide down, emd ills moiildj or pattEmi tokjEn out, or die mooldex 
begihj to ptepan^ another table exacliv nbniEHr tn the one he haj juit eom^ 
plated, m which he indenti and presms tne viber bnlf of the mould t or he ttuiu 
the table eUmidy Aniibcd, eontainmg the hrsi half of the pottmiHi updde 
dawn: previonBiyf hnwovtr, tn dulng thift, il will be upcEwaiy Cor him to 
looKn tne potternp which ia hxcd ill me wuidk CL iLEile hU roundp with imv Rnall 
uistmniEtLl that will open away the iand ^om Ita in order to iti cnmmg 

out of tlie tabie tthtto eoaiiy. Thii mmomy in fuuudiog, of nuking one 
half of EBcb pattern tn be coat answer the piupose of ibtr whole pHitEm+ ia a 
VCiry CnnluiOiL practice in hroaa fouiidinff, and cbablEB the otllDll^dhirGr tn strii 
hii gooda at a much chiiipef rate than lie would olhrrwue be enabled tn do if 
he was obliged tn have a full pattern of ull goodi to be founded. When ha hu 
looiened the «Um 1 from abnot the patteiTIp Uid Lkkon at out ^ the first tablEp the 
work It proceeded in of laepixling the ccamten»an -or other Kolf of the mnold 
with the panne petteiUp OT OtberwisCp and in a MKtly corresponding with 
the formcTj excepting only Lh&tk ia prepared with iraoll puil to coCer hulca 
which ate made m, the flnt half uf Ihe model, to iecure them together. 
When iliii eouaCeipait table his bom dniahedi amd fill ihe pattmu mdonted in 
the aand, it is conied to tbn mcltcr^ wb% oiter enlarging the prmdipal jet uf iIlei 
rountclport, and making lb? cmoa jcti ia the TOrious pnltems, Jind eprinUing 
tbem fu before with mill dual, it k eeI in to he BuMcienily dried to 

tweeive tlse liqtiM metal. When both parta otb iujSclantly dry, they are joined 
Iq^tber by the pms^ and topnni'^'Eiit Lbese £ri]iin being fafCcn open by the presHne 
at die Uqidd metal, the tobUs are further scnire^iy ictcwed holla or wedgci. 
rbe fumacD Inr melting ia lomewbilt iimilor to a amith'a ibrge, with i ehimntv 
OYcr it, and i pair nf lai^ boLLowi j the hearth it irf buiacHiiT or brickwort, 
Bficured by Dll outer rtm gF Irena* The (Lro-^dac^ whirb ia in the centre, Is i 
Cirity of 12 in Id mcliBi a^tiarc, and reaching iawu In |he fliwr of the Voun- 
dry. The InweaE jHtrl of tlna cavity coohdintca tliouah-ptl and an^duuubor, and 
ia divided Iruln the upper pnrtiim by on iron ^ p p^a ; on this tbe fuel ii depo^tedr 
in ibe Kutre of w^h H placed a covered cruciblot ccutammg the metal 
lUider lllbiiotL, wbJfb ll iCCclcralcd by keepLag tha fuel In which it ia EEiEnplitrily 
mibcdded in vlvid cumhuadini by the mutinil^ action of tiiH belhrwi. UV hen the 
inrioa k pcafect the cmcthltf U Walhdimirn &inn the fire by the caster, with a pair 
□r lung brogi adnpicd tn ErTpa it flnnlyi with which he pnuH Into the inoalcr 
jet uf ^h muuld until &ey are flllcib Xt won as thk kdonewoteria acimkied 
^rer ibc talalaa to cool puird fijt the mclnl j oAcr which the Mthlev ate Ui^iteacd, 
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ILTid the new CMEiEigi toksn qqtt Efl be luiuliei] filingt tiurniiiiLDg^ 

ms tLe wenrk tiSiiy require. The aamJ u now takeo out of the InTueiii 
to he iTorked up t3ie next cuitmg; by lupequd me the und becciuGi 

bUck, by the f JiBrcMil coUiHciedl from the foundryp whkh does Howirt'trp 
unfit it for furtheT ejn|rlDyilieiit. To redur'e Ehe expeoje and weight of citing 
liir^ lutLuca in solid tnetalr Teeuuirse is ofti^n lutd to loitniii^ tfaeni IuiIIoif. 
irhith pTOCfil il diHtLn^mflhed by the term cn/rw ae it » nOil^KiLry to 

have a COTe or been of ueariy ILd iiii&po of tiio oXtEmal farm of the pnUrini^ 
This cfne ia nsnoJly oiiulc of tUy, tniitd and kiieflided with £!njcihb] diish fwd 
ii EtupcndEd by whw in iH plftcej Trilh fl sfiace mwnd it to nrcoire the 
tniilid ; in imjiir erUrle^ ImeerKp it ii unul to fill op iha apuM by ooiating the 
rare to tHat eitcqt with wai, whidi molts ai the metal Hn-wa to eiippTy iti 
place. Wheti ibe pottcm It of ft comphcate^i fonUf and n diSieiilty adm is 
nttmff out the cone^ it ii hjimIIt aepnroied into fleTml pkcn, whfeli am 
joined tvgelher alter helng casL In many' nf the Blnninghem mauniilcttirvfl 
tlbc CDTOB oeruny so mndi of the paLtGrt4 that the melol left il not thlfkor than 
a dulling. Tha bosinoH of m hroas founder^ ernttrary to that of an irfFO- 
founder, extends tD the finishing af the oitiglea be wts^ and pot nnly to tbiv, 
but to Uio mauufiu;ture of bran good» that are not cost or fniuidcd at dl, being 
mode entirely from wrought or rolled mdoL A lorg^ proportion of the Bir- 
mingham IHAimrACtura of eahmal bms work is farEnod oui uf dieat mrtol, by 
prEMauTB between dies ufter the miuiner of coining: sudl gcoda am in cyn- 
eeqiionoB thcaply made, and fmquenlJy nre impressed intb rnry tasteful and 
olaboitite de^gTlSv The COsUnga^ wban taken ont of the Mond^ hare fiiat to be 
denned up and campLelcdt ai they am leldom free frotn defccU } ibc eottm Oro 
filed ntf) and the emnJ oaritici filled up with metal or Bolder; they are afler 
wardi Wished, according to the patima of the irtidEp hy dling, timLing, bui^ 
niihing, and lackering. The eimeiiat kindd nf bfoSt Work ore pildi^dt 
whidi picserrefl them httltr than loekerj end conitiEuEef llie article culted 
nr itmiu. 

In the founding of ftatnes^ hwX*^ three things in pafUmlnr require attenr 
tion ; nnmely^ the mouldh the wax; and ahell or cool, the mner inEmEd cr core, 
•0 coiled frnin being in the middln or heart of the statne. !n preparing the 
mrp^ the moplder ia requiced In it the attihidB and conlour of the figoro 
mtendad to be finmdcdL The usa of the core ii lo support the Wax and ahetl, 
to leuen the irel^bt^ and sare the ineltal. 'Hic Com is made and raised on on 
trou gmte, aljJficiently strong to sustotd. It: Odd It Is farther etmLgthBncEl by 
bara or ribs of Inm. Tha coco is mode ox strong pallet ■ clnyj tempETcd wilL. 
water, and mixed np with boirsc-dung nud hair, nil knended and incorporated 
tngetber; with lltlt it is modehod oad fubtoned previous^ tn the ic^ntor's 
laying over it tha wax; some mn cilde n ujee plaster of Tarii nnd liilcd brinks 
dust, mixed tegethur with wal^, for thrif corcf^ iftm bora which EU|qiort 

the core art so aryusted that they rn^ be token from not of the hgnre after it 
ii fimnded^ and the holea ore reatntud by sdldcf^ dcc; j bill II IE nccttsary in fuEl 
■ixed figoieg to karc ftamc of tlie iron %ajh fli^cd tn die fignrr tu ste^iidy llx 
projeedng parts. After the core id fmsshedj and got tolerahly firm end dry, the 
oucratkm of laying on the waxEH coreting to repreMOt ihe ngnre li perfEirmcd, 
which mast be all douet wmughh and fiuuinned, by ihe iu:litplE3r himielf, and by 
him. a^usted to the enru. Some aculpicm nrsn'k the wax separetifly^ and ailerwards 
fliipDse and arrange it on the iiha of iron, filling op the rnld spacin in the middle 
afterwardi with linind plxsmr nnd Lrick-duxt,. by which jilan the cote ia lunde as, or 
in proptirtinn Iv^, the scnlptor'i pn^ess In WntLing the wax modal. Core mual be 
UikeOi hnwEver^ in moddilng the wax in butk caaai^ to- miiko Ll af ob miifuemi 
ilLb^tanca, in o^er to Lha metal being *0 in the work, nf whlcb the VTO^S IS iti 
previoua represenlolire. Wbtut the wuefl mndal is iinlxhed Id iba coret or 
adapted and filled altErwArda, small luba of wax onr fixed perpendicularly Lo 
li from top In boitum, tn ierve nul only u jets tn convey the milled metiil In 
all peirlE nf the wock^ but os vent hslei to tUfaw a pcAUigi^: to tlie nlr gencratEd 
by tlic healed bnne in finwiiig loEo the mutild, and whkbi if not admltti^ 
rEacliily lo escape, would iwciwion w mndi ilkonlcr in it aii wtmld inuch injtire 
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tin? heantt aT tht StBlpU^n u^JumI the Veiftt al liid jinJluJ rfqililr^Ml m 

thu khtd df fay the wax taken up In ihe muicItL Une p^nnd of wax 

m emi^Dyed wilt ten peiLtictH of meUl la ocaipy iti ipocE in ihn 

ing. The wwk hanng a^^ODCed ill progren BO ikrp mil Qflw lEdUire COfCTkl^ 
with n altElh Ttili c^onxi^ti of m kind of eoxt laid n^ct the wax, wllkbr bem^ nf 
a pafi nflbirE, eoiUy takoi and ptvmttm tha irdpfndiTll, whkb it ofLcrwardi 
cnmniuiiic-Bioa to the nwtnl ft|Mn ita oceorpylnff the place □! the wnxj wbk'h li 
between the Bhell tmd cefte. ThE ihell if EncEipcnea aF diiy oud white cmelhle 
dint, well gmtndp HTTCEiiedp and mixed ap with waur to the condatEnce of paiiitf 
Uke which it ii tuadL The mnaldEr ap^ei it, fay it avEir iIib wnX with 

a emnerfl hojr Of ntlier «ifl peacUp which will reipiiine eight or nine umet going 

avTfp alkwing it bine to diy betwEeii Each aojccEfaire coat- AfUf thia pwiling 
ifl firm npoH tho wjuEp End wllich ia used nuly to prnti^et Ic frooi thuaci 
which Bxfl to fnllnw, iht iecond part qr ccMiting w nvade up of CnbmiOU eoftbp 
mixed with hnrac thii^ li iprcad all omex the mndclt and in nieh ihick- 

nns Bj to wiihvtonth iu Bome inrjuure^ tlw wdghi of the To Eliu 

Coaling or impreB^aU tl added a thirdp ccFmpciwd ^IdmL wbully Mi dungp with 
a praportion of oorth BuffiaieJlt only 14> tender it X liule more lough and fittti 
When uud- When tllUl U tnlerxMT dry^ the thtll U ntiiEhed fay taring on 
EE vend motn COaU ET impreaUon^ uf tllO Mine co mpoai tin □, mode ftrong and 
atilT hv «jcc«asivE workdlg* with the hand. Wliun tJii* If hiilfbed and ia 

ik'CTtL^I adEqnate tc support tliE bcBlnd motalp it il j^lthcr fliocun'd and 

ibnngthEncd by acvenl bonda or heopE oF LTCkAr iHund roimd it nl ahtnit hix 
inches f^nm each Othorp and foatCDcd at fasittom Lo the grato i^ai which tllC itatne 
Htonds. Ahnvf^ the heEd of the EtftEnt is made on imn cfrclep for the tiurpoio 
aliffl of «miining the nhell lUld ataJnet tn thU emda the hoop ore fastened At toj> 
I| mny he considerrd, wbea the mofildiag hoi aniTcd at tbia state, to bo in a. 
condition to TEccite ihE mcJtcd metal i hut it ii not w cxocliji, of wdj aoun 
uppor. The tnuuldr bj liM been bcFcfc obiorvcdp ia made iipoii on iron grate; 
imdi-r thii gTAto ia a fnmxcE and due, hi which, al ihut pticd of the work, a 
maderatc lire u to he rnnde^ and the aperture of commutlkilratinn LherEwElh 
stopped up, bd as to keep in the bcal. Ai the haat incf Eoxen AJid begins to 
Operate upon llie mould, prepomiiim mint he uuide in allow nf the wax ntnnitig 
lively frnm out of the ahell t for Uiix purpOM pipes are eontrlrEd at tlio li 4 ui^ of 
the mould ao tliat It may run gently ud* and through these pipM. At booh mi it. 
il nil ni]3 oEF the pipe* am tiicely Elopped op with earth lu prwrrul the air 
entering them, &c. When tMi is demd the ahcU ii iurnriinLled by Buy matter 
ikiit hjBj nnti-oandjkcting prcrpcitLiix—hif hhxtukcq. nji^cea nf httca put mjud 
and piled un of good tbijckiioi«, leoui^ fay earthy will an iwcr die e nd; and tho 
whole HbETuld he hnol^ cofllcd outside willi loam na a hirthiiT proUctkai to 
k»p in ihc LeoL Aftnr the ahell ii adei^iuucly HUTOEinded with moteriala to 
keep of the cf.^ct of the iiTp tbn lire in the fbmaee k augmented till Mich 
time Ba both the malEcr iLurrounding the ih&ll and it ako bocomei red hot, and 
which, ill ufdinaty idmunjitMicc^ will take pkee in t wcniy-fmtr houra' tiniB; 
tbs dre il then oxlingiauhod, and the whoEe ollowiid to coul f diher which^ the 
umltcr which hs^ hm pockad round ihe thell k taken away, and ila plaoe 
Hcqpied with ELmih ninktjenod and clfudy preised to tlie tnOLlld in under tn 
moko II more Elnn ntid itaadyn ii wiU, when ^ring advanced bo tkr, bn m a 
state to ceoEive the mcllEd niEtal, tn pTiE!|M|TO whldh for the caiiiin^, a fumocn 
im m^ula a few ten afaovc llio one Btnploy cd to hewl the mooU ■ it formed 

like On OTEU,. having llurec apcrminis, ude of which U a rent, the othEr to 

adniLl; tiie thei, and the Lost to kt the melted metal BoW through and out of the 
fumxca. Tlik lifert aiwrtnre dinidd be kept tdy c!™ whiUt the mt-Lfll ia finm^^ 
when It hee nmved at diiat State which Ii deemni pmper for mntiing ir ifito 
ilie lilcllp Bud which la known l^ the qidck Hporatlon Eoenpe of ihe omc 
^ tbo toW. A little tube k laid la wllmy H into ntl earthenware ha»tn* which 
is hxed, up over the ton of the mould ; into ihlii haiin all the targe brinicfa^ &tiitn 
Ihe jeU enlcrp and from which ii conveyed the metal Inin all |iartft of tha 

iiKiuId. The jcifl are all Btupned up wHb a kllot cif which act kept dose 

tiil ibe bMin winch ii to mpidy the mcLal ha fulL Whmi ibc fijmjFP ^ 


POCNDLNtJ. 


ASS 

opffn^ f(W iUa piinHse I hr luEhetl hrau ^ujIim li¥e a torrent of fire, 

u prcvEDLEd rnmi Jiny cif txir jeti Ir^ the plu^ tfll the hiunn ij 

■uffidcritly full So bo rruly to with thr mouEdf njidl whjrfi ii nieemfid m 

when tlie brw it couloillft ia to the aUppljr Qf aJJ; |hs Jcti eH fftLcr, 

i^poft tthich ocniHitFp pli3pi fruiu bB of OiL'ni eiie fnlbdmwiiT TYie plU;^ 

roTuirt of a Innf inm mth a brad CU one end, ehhable of fillhif; tlie whSt;^ 

dimnetfir nf EBfh tube. The hole m the ftr mnu r in W lli^ the meltird metid li CQii- 
lIuni^d hi oprnrd with a piree of iroti fitted cm tlie end 1 ;^ ti po4e^ to mILow 
uf tlhC fiitiiRCO Ttinn keeping At a dittutce fhitn aa man^ acejdrnt* occur by 
ihe ml hta metal coming in rantaet with the Aitp iMurtli’^ihiirly if h be dMip, in 
whkli CBJP the moat ™3enE e^lcwiDui take p1flC«+ The bfl»in is filled eJnuifli 
in ELli inebiait aBer ih^ fumUrQ plug b wlthdriiwiLp and the metal ii then Utit^ 
tlu? fevcfol |cla comniuiiictLling wltn the modcL^ wluchp vrlbcn they haTe emptied 
ihcnsselTn intct the or mould, the fuundjjig h ftnlilKnl In bo far as Lhe 
cAfting b cQncenied^ The rett of the work ia completed Hitt iK-Edptorp who 
takca the new hmaa figure from out of the monid blld narth in wbkh IL Witi (m- 
compaBBed, sowa oiT the jetr^ and mepni?^ and reitorei the pona where reqtiited. 
Ilia tools for this purpoee consi&t: af chiBie.U tff ’FaTioilB fizer, gTUverSt piincheoi 
Glei, Ike. 

In casting coToBaal ilaEttci a aamewhat diffkirent mode if punmed than the 
one nlrcaiiily describedt and this artcCB wholly from the itic, it being found di£E- 
rult to reiooiTB tha moulds of fuch celofiml works; to obviate thifl dilfifniLty, It 
lit Wnrted elqe] pTrpiued upon the spot where it ia |o be least. There ate two 
ways of pcrfoniiiiig thb, and lome fbuodinB prefer the one and Aome the other 
By the first plan^ a sc|oare bnla if dug into the earth uaiuewhal laig^ then 
wmuld be irqolred for the mouid, mid ita sldet CTC hemmed Up with btick- 
wurk \ at its oottom ii fotmed a hid^ below the one Already prepsuedp on n 
ftiiTLACc^ which must he built up with bjrickwnvkp be-riug an eparture made 
oulwarda into another pit prepar^ near it, from which the fuel is put into the 
furnace. The top of the liirEEBce in the first hole il Coreied hy o grating of 
iron, end on eMb la moulded and pieced the caae of the etatuc to be cABt^ and 
aim iij wasm ecfatingj lU doifig which the Baipo process ia obsurYAd by' the 
flccdptor 63 that already deaerfbed. Keer the! edge of the largo pit lu which 
the model ia phticcd is erected the fumncB to meU the uctmp and which ^ 
■hnilar lo the one aIrciLdy desedbed fbt coiiuiiDa figure caalingp except hchig of 
larger lUmcDstcns; It hiSf Uko that, three aperturea — one for pulling in the woodp 
AUuther far a rcatp end a third to nm iho metid mrt tii. By the second ptitn of 
founding coloasAl figures^ it it thought Bulficicnt to work the raodid ch ore 
ground^ adopting tHe Bame mode wiih respect to a fiirnnee and gmie under- 
ncath it; ror wheEher under grmmd or abore to keep In the tiEaL when 
drying the core mid melting the wax, Is the end nioro |»art]ctllnriy ioiifhE;; 
In do which In UiC mnKt cf!cct1lal WitV four walla of urickwofrk ere built 
Up rtJUtlid the models in the middle of which U fixed the grate and fijm ace; 
and on uuc "^Hp aboro is formed the EonEi crf building intended for the fumiice, 
which ia tu be a|ipri>pnAlcd to the melting of the metah WIkch Wm whole hi 
finbhed and reAnVk n Are ia modtf in the fire-place under the enre of the modnb 
ELiid kept np so ns to produce a mmlcmro heat lo dry the corcp nnd a ]jo to melt 
the wax from off rh which runs down hy tnheiv a* has been before rumaikcdl, 
and indeed no dtffeTuuco whutcror taiia place in BUch fauudingf except 
LYciy thing li^in» upon alftTgcr icale. When ihe wax is run off and the fire 
extinguiahed in the furnaccT bricks are filled ip at random, either mEo the bole, 
if founding under pound, or mto lhe area between the walls, If aboTu pound; 
after this it doner the fire m the furmico u again lighted, arid hlowu up and 
augmented till lucb tfnre as both the core and bricks are uf a rod heat, when 
tho fife is again cxtinguiihedt and the whole it leB lo cool i ajid whou eoolctl, 
the hiickt ere remfreed, and oO U clcaicd away, and the ipBce again occupied 
hy inwlsleocd earth to wcure and slendy the modeTr Nothuig now remnlui hut 
tunning in ihc nietnh wliLch b perfnnned, w has been fa^ore deseTibed for 
imnllcr foiiodiugii of ftalutB, 

The CAitinp of gmis ii peifortncd tu the maflner already deaeribed for statue*. 


FouNiirxrp. 


oaC 

eK,ci]pC4iig tluii no rnn? 1 a ii bffin^ cut lolid, ari4 ihi* tiUireljr 

buroS wx, duriiaif whtph ffp^ratioii the f^n. w timed nnd fiqiibjefl on In# ounwitf. 

C^N^I^QW, and BoBlIxd M^cuiaAnJ Tto campontiun of nhicll cananii U 
ronii[?El in thif c(?untry li 10 Un. of !lin to 100 IIh. oT vherFOO, in ihs 

hmid of itatuffj, line u emploptd in^tetd of lln. 

/Wading ra i?^r£Hr,^Tiie Kj:*ypUui bronjia comb^odi eocofdiLlg to Besann, 
pr tva^thirdA brw cm.t'diird -copper. Fliny ebji, iho ^Tedan ljTvnx« 
woa forninl bj adding ane^^enih and ont-twcntictb rDver m tha tWtHlbirdfl 
of hniiaf and tht une-tbtrd of rnp-pcT of die Egi'piian brmup ; and thol thli woi 
the pTapaTtioo afkrviinli mack lUc ot h^ tbd Etomon itatmulCl^ ‘nte modEim 
bronaa a tammonly nnidEe of two-Uilrdi ea|'iper, fiiaed with oae^thJrd of bniu, 
and recexvtljrt owing U the ifreot dBmond for nrnamDnti- and decorailTtf fumitirc 
of ihtE alloy, load and in imoU prpjtfrdnm hoTo been added iP llw coppar 
and bnoB. ThidNS odditionii, it ix mm , mcrooie the fufffbilltv -nl the olloy^ and 
facilitate the proceu of ciuting, lirtmxo laiating m amployrS lu fonnliie oqueo- 
Uriao atataf!!^ coLcHEal and oilier Egufpf in oJtP relierOf lo UPrn pohUa pLacaaif iia- 
p^cidUr lint dn^iy conlro^ting with IIld atone or modilo of ardutccturr, spe¬ 
cially wken the ortiit. dispL^'s iq h.11 dcai^ uad lUll in bii oxpcutioo. 
llie caitin|F in hmmit u perkrmed in tbo foljiiiwmg manner l fiztl, ihc i^re or 
palEotn to b« cost mnrt haTs a mnold, and iMfr k prepared and on a plailer 
cut, prevtoual^ wrought and hnlohed by the actdptnr. Tbo mDtild k mode of 
plastm of Pam, mout^ned with water, to which u added hrich-dust £n ihe 
proportion dF one^third of the formor to two-thirda of the kUcri TltlA k 
carefully kid on the nuuuid, nilh itfriyiitji in proportion to the wwi^ht of me tal 
inteoied to be OKd in the ibundingi fa itajumlj ahould he cut imdi chonnek 
tending upward? and from dKl'cronl parti of the ItlECfnal hnikiWp to ollnw uf 
vent for tho air tn effcnpci^ oa the heated m^LoJ TOJia m upuo tho mauhL 
A thin layer of tk^ aiiDnU be ipread over the iiujde of ti^ and of the 
Ihic^kneQ which It k intended the brrinse ihoulil be. Withindde of the cky a 
dlllng-up of pJasLer end bticlC'dliixt, In the propOTtioUA UJ before de«rribcd| wdl 
he reqmml (o compoic the core; but If the work to be cut be kr^Ct haTaiii 
tho ploiier and bricK-dmt are poured into the tnotiTd to form the cum^ a ikeleton^ 
Bompoicd of Iron ban, oa a nlpport for the dgUTe, ftliould be prepared, and flccd I 
ofler which the Alliiig Lip of Ine core may be proceedi^^d iiu mien ihk k done 
the mould mufit be opened again, lha kyer of clay tiik^ out of ii, and die 
core thoroughly dried, end svdu bumEd, with a charcoal fire, w with itraw; 
fur if the Icait damp muaJlL the cOi-t will he blowa to pEecefl when the hot 
nicUt eomri in cont^ with It, in ninnEi^ it mtu die tucmld, and the workmen 
employed abouL the work be maimed or i^Ied by the dkpercLon of iho Leateil 
bruuM- After the core, itc. hu been property dried and ii deemed ready for 
ttiE wark, it ihouhl he ioid in die mo^d, and eopported in iti place hv abort 
fodi qf br^tLiCi whEcb ahiRild run through the moiald into the tore. Ai[ bciug 
BO for odranecil, ibo mould abouJd be clad ictnd bound round with Ltdii, of 
Btrrn^ pra^rlion^a to the size of the wort to bo ceuI; nilrr whMi the 
mould xhonJii be laid in a iqtaadoD for running in the mcLalAj and muat bo 
vupporttd for that purpoH by hrickA, frc* Great care ilioiiid be token thru 
every part bc perfei^j dried beforu any meEBl b* rail into die tnouldt ur, u bpa 
Men bwfme o>'|ae<rTcd, tbs moit fjUjd comf-qucncea will orioe to thoca who may 
he about tbe work. A channet mnEfc be luade from iliH fnraace in whiEli the 
mehed metaJ m, in order lo ila running to principal jet of the moidd, tunl 
wiib a d^Bflt to prumiriE ita flawing rapidly. Tho jeli, furnace, 
all contrived, Ui hai been before dCAcrlbed.^ iu coating figures in broAW 

of Tram . — Owing to the immenic denmnd hit Coat iron m nuit of 
«tr great public worki, luch ile brldgeA, tail-toadip cdltininiij gtrdeita, fenced roi 
and water pi|Hfi, hoUin-buildinp, fuming of lIl^M^binEJT^ and innutnerahk bfaj^ta 
of tcM mupunidc, iron foauding has becoona one of iba mcnt loterttiku^'^iuLd 
of oat njatiouiil mnUimictoTea Wlpererer a foundiy k ti> bo ^J^ed 
a dry Bltumiim abouid be oelected for 14 u dmnpncsa woidd loLolly onp 

thing being nut with toloniLblc accurwey, bedd<s rendering the founmne, in nicK 
place*, doj^ennu to the Workmen emplfljrd, 'fhc tloor of a buildm^Voc ih]j 
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ibusiFiew fehi^uld be ubolU fe^t diM^p^Ani] conupaseci ufa kifi-d uf ^tiOiuy Ban d j 
Rfld if pliue ^elcciEd doH aflli^l thii dullVimleJnec naturallVp tht^ fround 
muil be niR^ holloTTp BEid iiieh sand bfWfhl Ic Hll Op tte cxeavRlion, TbLi 
Inaln^ aaod ia for [ilirpohr of btir^-iof Ibi^ nicmtdjl beneath fla aurfac^T ^ 
[hfli Ihe Rietd may be eonT^Ml to tlit'in by ebatmali or boUowad crut of 

ibn w\iif and tbrmi^b whieb it mni from tbe funifi^ to the oaoiiJd lo be eaaL 
A faundf^', or caBting^oujer b pTOfulefL wfLh ai many air or TB^rrhcrmling^ 
funotor*, in addiiitrn to th? bUu as ie reqnir^ for Ebe eJitant of Ihe 

Eo be founded at it; an air or Torerbcnitin^ fixmnre |i only lued ooat- 
lEojiaUyr eitbcT witen the metal contained m the hlMl furnace ii not »ul!3fiGnEj 
or vhen tbs qllabty buldn 111 It 1 b not peoper for tlie irork nbduE Eu he cni1u 
The d^dercnec iu the iquiditiei of tfia mi.>taJ4 nriacB from their confatnior too 
mn^h or tCHJ lltdo carbon, and tini u cOTTMtcd by the fuimder, who mixs* tSacm 
with better or worse metal till they are rendered fit feit ihc purpoBG required. 
Cupuljlr, fu they are coUed, are also wanted 3u a fbundiy'p and avo sltnUar to thti 
blait nimacc, eaecpt being of anmcwhKt smalleir capaeityj ihoy arc used to 
meU ntiHlI quantiliet of inctal when it ii wonted in huto, aa tlie Terf^rberatory 
or bi^Mt fumar^i will la^c marv dme in Ming the charge of metal thaci tlte 
irupola dtiei^ by reajon of their hehig of larger CApACEty; but tlie founding by 
cupolas requirea moro machiiieiyp frum whtcb drcuttuilaJlizii it ia not 50 well 
odapEed lo aluWer the purpoiC of the fonnder aa tb^ employment of a reverhe^ 
rotory or hln^E, frimnca, A much grcaier itoct of flasks and other impIcmEnts ia 
wanted to make the maqlda wilL, than il PCqldmi by the caater who perform■ 
bEi Work by mrzma of cither of die oLhET fumneca; tlicac klflda of furutieca 
ore alwop m uic at targe fonmlrfeR, at at euob phicea can b<^ ^tnployrd the 
whole chai^ of meEol ihiy are capaLlo of ftmtuinii^. In o fbund^ wtttkcd 
by o lilaHt fumaCCf o pit ia Hink nt o conventent: nialancc from ii^ oml the 
moutilB' for oU large articll^0v lueh at pTprep ^e. ore placed vctilrallv m it, 
within reach of the crane, that thty may be nueed or lowered in the pfb The 
m^tal is cnnTEj-rtl frnm the firmace by o |iitlE« or Urmigh mode in the floor of 
the foumiiy^ and a atnaU bon trougln Ailed wfth landp couducta the fluid mttal 
into the mvuEdj. Tbtt method of performing foundinga at largo workt ia fln 
improroment on the old one, {which conalatod in bpxying the pnttDm in land^) 
and whtrli Laa oauscd agrml toting In lotamr and t]Tne. ’^Tho flasks for thia 
method of cabling ane foimdcd of itod. ft ts mow a practice ot memt of our 
IcLEgc frj4iELLlrfca to Eubiititule tend for tonm coitmga, in estet In which there at^ 
II great numbiw of milel ct of the aomc kind to be cast, bo that the expense of 
the floaks bccomci an object of no great importance. When it happena 
the ArEJclci arc intricnic, tlic land \i wetted comuch aj to render it lUlEidently 
adbesire to moks; it mci^dt and ncehe the rurm of the pattern cnnkpLrtcly; 
after thli is dnncj it is beecEEaiy to dry llto mould, tn prevent OCcidenta by the 
explasioo of Ehc huE nieUd whrll nmnllig ihe cnati for LhEs purpose itovea are' 
Iiaed in wliIeEk an rqaal and moderalE degree of trm^^altlEc ia producEd, and of 
d capacity adeimBte to contalEi a coed number of the paEICtllBx The moulda^ 
when Tir^v to he dried, ore placed upon a rorrioge sdopted la the purpose^ and 
an which they unc nrrangfd and canreyed to the oven ; and when dry, which 
generally Itappena in abmit half ah hoar, tlicy are wtEiLdrown, and a new i£t 
plEurcd upon the CArnR^. Eveiy fnundry ihciild he provided with dejc or man 
cranc% HU placed &■ to nc aasilj got at when it ia required la -mn, lowEr^ ar 
romovC} any krge ^Lece of covtlng- THf maQlding of large pteeea of caat-irrm, 
when the;^ are required to be boffow^ i% mode in lomn, and enn lists in laying 
down on iron ring upon the grquod^ of the diameter of UiO'pmpased callhri! of 
the work to he cut, and which has a rod of iron In lla centre; ahcrthli ii dunc^ 
bricks, ela^r, and wet loam are mixed to^thtr, and bnilt up withfn the ring oud 
round the IRHI nod, of eofnewhal leaa diametot thau the cylinder about la he 
cosh and for which thii ia to form the core. The whole, when built, ii bound 
round with iron hoopa In protect and a Are ii made meidc to dry ft;and when 
properly dried, a coating of Inam u spread nil ovet and bmoothed; this coat flfli 
lip and niakea jL the pro^f live for tlie tiisMo of ihe eyllnder, and u c&lJed like 
cane of the mould. Anotner cjli ruler ii ho ill and plar-Erted in |he aame manner, 


ruLNDLSO, 


Alsu 

bot itUhfflil wboMi dUn^it^i&r Vt lllte iautfr U ibi oui&Kitr nf llie cjiiifuliir la 

b« founded. Ulii-n thii \m Eniibiiil. k ii mTered ov«r witli cbjireod duit^ vt 
f^rflimd cbuToaa], which ii niil^d Up wSlh irakr-Uke tmiivt, imd IflEc) Oil witli 4 
□ muh ^ Kali B tliin Cttiting af laAm, mucfL up with oaiTh k Lh^n UuA aver the 
clurcnilp previcHulj upon die umer flylludEr. When &1E iheve on? qiXtitr 

ilrf, 4 nmn gek into ihc >eyliuclerp snA with a pickcf puUc axtif tbsni i\'\t care 
the bdekf^ ojiil then with a itqw< 1 cuti bJau the luAin^ IcAving the Imide 
of the extem&l ^lindcfp which h calkd th« Id^iI, ^nitfi EoioDth; thk port 
af the work li effected bj tha coot of chwrecMlp which pn^f Eib the two coali uf 
bun from ndliEriiig together. Whilo thil ii domgp b pit u dugp <md into 
thli the corE ii let dowil bjT ACllUid; when ihb Li do^, tllB mould k li^wftred ovet 
tho COTE t tM BOOH »thil Bdjujtmcnt ii bdrfEclodt uud ii ihruwu tu uid fBmtrned 
TiTUTtd about hf tu about ibB heir nf insight; eftcr whkh m ffat cover of drbd 
bum Ei put on tllC top of the miedd end coeEh 4111 ] piceea of raonded wood OTE 
put intu the hojei^ which bed heeu before mads fof pouring in ibe me tel. The 
plug! which keep Open theie btdee ate cai^rully taken out, end imjill Eheoueb 
ptTpurrd for the uictel to nm ihrougU from the fuiiucc:. DclorE Ule toeliil k 
mn into the mouldp the lutteiL ihould be carebinj c^tuumed,: lo eecerteln ji 
it quihr dry, and m other re^cte in a perfect condition to reoelTE the mvlid. 
Soiud, or open cOeting^ li (Ued fut eUch ertklce oe wiU ehow of CUitiii o Into two 
piccee, or even more, the mcHielj of wbiQh are Indented in the awid, and die 
metnJ !■ TUn hi between ffeakL 

A petEiit fut en hnpeoyed mode of caitEDg metalUc e}'ll[ideiii wai tnkcn nut 
in ] 5^6 by Mr. Willimn Chmrhi. of iDimiing^himij the ot^ect of which woi to 
produce perfectly Hmmd coftiogE nf uniform solidity. The proceu conuak in 
PThai iTtfng the air Aom ibc niiluEdi by meonE of an iut>pump, jyid aftervardv 
in furemg the fLuid meLal, fnnn m oir-tlgbl mervoir bcut^aiiip upwerdi hito the 
mould by Uia aid of a caqdenfiiug purupw Ai the sfiparAtiift for tbi» purpoar 
may be cEmitructpd in a TBlinty of wayj, and h# mhiptEcj to the dncrfption of 
artiElcj to be Eut, the patentee baa dtaedbed nnly cuiE arrangeoi^ntp which ho 
adopt* and recommenda fair the purpose uf coatiog Urge cylinden^ ToUcra, 
canoon, The mould prEp&frd im caati^ ia oncIlHed Id a Easl-mpfl aIt- 

v^l cajiDg, and Eu-pcndcd in A verticel poaition, hy mcam of chaiuo. to the 
jib of an Dfdiijntj* trone, over the TMicI cmitiiining the fluid mcla); U> the 
IdWct nod of the mould, on earthen tnbe ^tliC mnleriali aimitar to the fwncilile 
WAT?,) descend] and farma the dunjiEL rnr conveying the metal npwnrdt inio 
the mmdd a± the pmper p^od of time ^ thb conhen Ii ravereJ with a Enp 
Bl in lowtf oatremliy^ wMob ia luted to k W oa to be air-tightf nod the UiAtcriol 
and thioknear of the cap b met that it wm nfclt n abort time aker being im- 
mereed in the fluid metal Ai afxm aa the metal haj airived at the propor 
lonpcratnre ibe iiupendeii moulil will* ha appendagCj ai before mentioned, la 
lowered by niftiui* of ibe qranOh no that tbc oaTthcn lubo Ii immened into ih^ 
liquid metal in the ekeat honeath;; tliii metal chcit ti then cloBed ak-tigbt wilih 
a dange flred tn the upper part of tbe eorLhen tuber by prapej CQH trtvoucES 
for that pLupoae, sueb bj a conical Hm, mi elasdc mctid hoop ond Intingi the 
per^t doamg of which la eflecled by the premufc of tlie mould in iti tfefctnfc 
It* -rta aeat on the tnn of tile metal chceL The appaxaini bo far prepajcd 11 
mnt Connect^ ^ ihoit pipei with imlon Juintfi^ to pipea lEadiog ftom hi aif^ 
plimo gf large dunemiom, wbich both Exhaui-ta and cundEniM. Finn, the air 
u erbauated &om mcMihl and Aram nbava the anr&ce of the m^dted metal 
thia time the cap of metal at the lowei end of the earthen 
tube becomea flued, the flnid moLol a*cfliuli that tube, Btid ii then imeed hy the 
cmdeniing operatkm nf dm ak^ump mto Lha moidd above, w blfh^ bElnt pre* 
vioqaly m^uBtedt the metal ia laularmliy prewd intu Erery cavity, A| the 
va^mn in the mould i* of CDCM impcrfcH tbe prevtoua eihutlatiiig npe- 
tatmcip and the rcmoiliing portigtL uf air becDmei EondEOBed by the rimnw of iht 
lo preVEdt any IB eflecEi from ila preaBure, a atop cani, commtmknlinjp 
mtb the eahauiting end of Uib air^pUlupp b opened^ by wliich it k withdrawn. 
For xbe ptiipcA« uf rapidly cuoilng the mould after being filled wi|h the liqyni 
metal, the caat-ban mould caae ia lurroundad with an mtter cube of jacket, with 
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a Tftcmit ftpacfl beiiTMi^ wkcLi i* with cold wolet wlienerer 4»irdU 

AJ iq samfr <lMjtillgi thii ap^liiMiticrn mint be of ntillliy In bqrdenmg ib^ll 

itirfqccn. 

la IS^ H pileiit wfli taken aqi hj Menrv^ Wliite aJid ^aWErhy far an air 
furnace fur milling irofi ^ fur the Uk of founien^ iq wMch tlkC requiakti degree 
uf heat ii uhtainrd withooili the necefiitj murtid^ to euccIijijiIcrI wd, but 
■imply by tlie produetiDD of UAlnTBt currmta of aJr tJiPCIIgh lateml opeuEnga ur 
pauagef^ with iku fllttliet axlvanU^ at emUHinpr a body ai flame to ha eoU^ 
ductiMl uvwT tkal portigai of the meial ^ ^ Hnid itau at the bottom of the 
fuftiAcer by which it ii kept fhru puUdd^ug prior to the whok- cutiiania beiug 
dleohorgedl On theM? pnndplei the pa^teea iiate thftt the fumaeta may!» 
mode aqiuiiep cound, dvnl, ectAgOUalj or auy other CDUvioiient forni, witlli pflflh 
augea for the admuiion ol atmtMEpbcnc air la varioiu pmli and In diSerEut 
dJrecHoDi, acccrdluf oe they may W required to direct the heet The annexed 
dgiirea are intendea to Dluitrate one cunrenieni oiede of cairying h into efToot, 



fl reprEsenbi the body uf lLlb lurnAcci In which tbe coke and meLnl ia dcpniited f 
h nud C ore fliica Icndil]^ from the BiunainEo Lho Vcrtfoal chimney d; the capacity 
nr depth of Ibe Snei ii ir^nlateil by di-inpere e e; //ahnw iJie ittuatbn of twn 
of the lateral air chamhcrip fof which. ttiEre may be aut number;] one of ihcce il 
abown a§ opening into tbe ndtiUa of ilip itnicnuTT end tho other into no open 
Archway «r paawige hehtceu the clumaiT and ibe hodj nfiJie liimace; e mnn hoie, 
for clearing out ibj? button] of bed uf Inu fumaice wbEnereT reqniredi IP iitOatEd 
i4 ff- To B#l the fnmace to Work, the it^over A la rrmovetlj and cpke or other 
fuel thrown in, which tony bo lighted, tf required, at either of thoairpaBeafet/ f; 
when the Leut liAa been Jiuied to tbo proper degree fat tho fbaimi of the mon, 
Efio nictaJ ond ooko oro Ebrowu in klteraatclyp in nioh ^uantitl-n ond pmooTtloni 
M may be required for the coating, whm tht fwiACe u xgaio to be efoBed 
the covtiT L When the whole of the mptol u reduced to the fluid atai^^ It (■ 
run off from the bed by meoiu of a mp hole in the lower ottrL By the 
arrangempnt of the furnace^ it wiD he pemwed. tbit n body of ttuno 11 made 
In operate upwArib in melting the metid, md another take* x downward cour^ 
iiaaHug over the lied of the fumoca, preiemo^ thotjiortion of ibe metal vluch 
liikB been nlready nufllcd, and lying upon it, m a fluid lUie, until the whnia 
eoLitenU of the fEwnacL am mdEcd.. 

'fltr fimuding of bou cminfiti la cniudticmd in a ahnilar mmiarr to uEber ca^t- 
ingn ; the patteni ia moulded in. the aand, and the lueLal tm into tbir mould 















Aau 

ithrvliyli 4L guttu. Sumll gtUii m iiiguyi!d m tdlln, anm Lilf td ibf motllil 
b^lu^ futni^Ml lail In 4:«uiiiErpart fm U-noLbct ^ tJicj qib :Ettcid 

t«e&llaiiiT hy jjItu, ntid icTEWcd Up hj nun nA bain to k«p tbcUi firm ItijfcLliEr 
wmEui iJifi ljul U run: in. Abniit fiflij j^C4mi c^uiwjr wtstt iriLL a 
IlciIIq'V ci^vity bir to-? bof^^ wliu;l]i vjii Bi^Lrwurili Eii]iu|j|cd und cicfuicd. uuL hy 
A pudunc odiLptiMl to the purpou, Quna novr iuviiiiAblj csit luitdt owbijf 
la lll« dl^Clilty nf gctdn^ diDiii perfMlly Huini by thfeE nao£ cif Ldn^ 

more or leii spongy in KiEit^ parta, wbkdU lUi? lubuquest lurpb^ diil wholly 

ratuolrc. Fur ihn miiiliod m boring flctl turump grEfll gQIU^ IM tliir urtiiJc 

The rnaimET nfcmrtlng bcLb » EEmikr lo that of ituluns ffscepl lhat btiU-mdajil 

ctiilULuii iihdrol onc-firih uf Lin to uf cnj^ip^r^ whUr ihBmetd of jtolueB 

cci-aLiiijai fin litu Tin? dhncfB»iiiiu of ibo eote ood wai In niwliflliuc » bdl* If 
it bn nnfl of O ring of scrcnd, my^ be faniud on u hiud uf seak Of dEiticiaotL, 
whkh will give iJic bolghE, apnrtajTt, and UikkoiEai of Lhf vheU nocesann to ihe 
iei^trul luEiei requEn^ Our uropartiDri of hr Hi camki in tbc dkmeter 

fifteen tinkea u tbiEk iia llin biiu, nod iU kngtb iweivn tilnoL, ik-e Uin uftida 
ficLi^ undi'r liji iDitfid leLur. 

Wa now come t« the dwriplLou nf Ehnt dnpftHmcoi ihr foundry ttTl which 
mllrtt hK TTgArdcd am ihn moat Tnhmhb Jiiid impoTtollt whEU ita cflrclfi in amt' 
bofiituig nnr conditimi lu hlirlWlujil bcingi Ii cDcsliktrd I wa niludt to thn 
art of fotuiililtg type. Hiib LEnrendcm k Eoppo«4 In biTn oHf tULlcd at Mcnto. 
ui the tarly pnrt of thn ftnjitcoiil] rEntoi^fj wlicn iypei wen? nut of wood. 

Same dmt ttikrwftrdji they ww euI nf metnt, aud onn Lnureotiui wu hoodORd 
Jia Lhc mTfintor of ihii improTerofub which, howcTer tnfUog it luay Hppejw u 
AH tdranED in Boy mechanic aii^ prarnt 10 ho of vait nuportiuicB m iL raulE 
Hjc art id rniiiidmg or EE.iadiig typ« ^ifcUy succeeded, wluEh nppem tohmrE 
hfld its nrigm nlw m G<:rm«vj. t\m we hml ihpy wpre fiiat torredueed into llal- 
hmd from StrAihnorg. Ej ^ fOfrcouLOo icdtiiy of the Dntoh m atiii pyrind 
Ihe new metjJ type waa rapidJy dkpwd into ali the oopitai HtieH of Eurape. 

TJic carlleil uwj nf ihtm in thu irountr^' wu d( Oxford m I4lki, when o h*hjk 
wai jifinEtii there hv one Ekuchlet. In 14^ Cn’^toO, who had stiLdipd the arE 
in iJoliimd bud the Low CounErie^ fstuhiiahed it fmil odnlLug nicseCe [u thka 
counliry# Tlie ntl uf rending^ whieh^ hut a iborl eIiue hcfuiTj witi olikily tgn- 
fined to a pnrthm of iht tlrlgy find nohlea.wai loOb eatJ udrd Eo th/other 
cnuLiiiuELB uf Bociely; and tht ibilily to trod Was no longer C&nstdervii lha 
Iilghrat tllkEPAa and finish of an edMCaElonj hut waa made lhc fint tifip to II W 
the iiitroductJoii uf prinEEd hooka hito every kIiooI and mniuaty/ An the 
nidimentii of EducatiiiEk bccitnc impruv^d, hou^ became mpidij mtdtMkdt priHEr 
ing eucomaged, and ever atiiEe n pm^n^ivc fmprwiemcut haa been gtaJoalk 
dEvcIoping itMiL L-fltiJ the Mrvrnteentlh CEOtniy typej coniinued Cu be caat wIlIl 
Very few Tniproi'cmeillaj frXecplEn|r luclk hj arose ftum altoratiooj in the foTtii 
nf tJiE irttcra. CndiJia set up a roucidiy in 171^, and aucceeded in making 
leecral imjiiioremeuU, lo wldch Bonie vahiable additinua were added hy itaskei^ 
viilr, ^ EiruiingliaiiU MEssra. Fry and Son’s fpoodty was eilaMbhod in 17G4 
in U70 Mr. Jjtoksnn out mme fciy ratnLordiDBLTv W bcuEitiful irpei hy a 
w™ . FTCviokuly cast in aanl ilr. V. En 

produced lome beauliful tr^ fur lha PeraUu, Grisek, and Hebrew 
cltamelerB, jibvee beftire atlcmptifd UI ihu country. In imO Mesan^ Caakli 
Md CtiiherWijW Ki BbouE Tfcculting and impravii^ the whole and 

toe auparmr taste and t^hgaUce deipUtcd in tlltlr manu^Etitte nceaiio^ed * 
jjpjnt of Mvaln m tor otber t™ fnuudln^ pgrrtiEutAiif lileun, Frv, Fb™* J 
ThE>niE, who exErted toEmAfhci todivkhiaDy u ai Pot to be surpaaMd^^ - 
CDEupelltorst toe efleicl of whicb hia been the ptuducElon nf tvp^ Effthat hi^k 
dagrte rf axecUence, w hick marks the cliuacicr of all onr book* ptinled 
tbii pETiodT^ The prrpguiitkniii of ih« nKHilthi mil tuatricEs fijie die 
casting the letton requma Lbe utmEHt precUicHk of werkmauMhip ^ 

Bbnply 0 piece of copper vr bmiw, abottl aU inch jmd a^half Enn* 
of a toictiiw in proporEton lo lbe aaae of the lEtlec Do be naf. In ibj.^Lsp^ 
of metal it samk the fee* of the iettor, hr means of a jiIpiJ Jtlter-pktnch. TE*™ 


plIfpOM itf 
ine nbatrb; 
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piuidu4 b<Jn^ mJkde whh ^yEfj fii? mud kind of bstter, Jire, af counr, vcty 
iiinncrroni; und Uil Ennkin^ of mt*m,. r&quirUi^ li|E utnmit of iXl^UtiQtOir 

nc<%5rsanlf fbniu ii briaiLeb uf tLi? ^pc^fuimdcT ■ btifliiLCM or coEuidcriiLl^ im- 
portoacf. TliHtln^ AfV obMlt dj l&Tvnt ilsei of twh klml uf in ^eoetbI 

u&e, oil uf which in miHildi and maErjpE^ iKiide^ ifTfifiu lflt|iTir aortBij 

wbitdii U'e CJut frum pattcioa in uiiid. Hie CoUniviDg tmhlp ginH thE d^figTLHliua 
uf thf^ twenty lizn ollmli^d tu, onil the upftCcft tl]<^ nocttpy in printing. Thi^y 
4 ro «Dld to tbi^ prlnur b^' Lb? ptHiirilt «t prioef vinyin^ fniiD two ia iliiite^D 
flhlEliiigB, iLcttifduag tn tlieir BitBi — 


LLiw m ■iith FuctL 


DitiUlund bma .... 20*1 

Pt-arl.17S 

NoupAcrll . . . . 

MiniQTi m 

Hn^vit'r + . ^ ^ ^ IT2| 

Fk>«ir^l<i:]^ + ^ ^ ^ . UTi 

Long PHnki?r . . . ■ SD 

SinaJi Fit'A .... - S'J 

PicQ ....... 71J 

Mck^liah G4 


CticAt PfinsiGt. 

Pcm^-uH r i 

Dutahl^ PicA » 
Two4tn^^Pica. 

Twd-linB Engitjl] 
Twe-liiii? Great EVimcr. 
Two-linQ i>DubLe Pica 
Cnnoll ..... 
Four’llbu PicB- * « 
Fif*^tn<r Picfc * + 


linn ta «Eb 


41* 

U2 

m 

20| 

lb 

E71 

Hi 


Whtn tbo mpiildi mti u>atii£«t are duly prfparied, ahey nrv bnju|^lit 

ta th’(^ fumuccr amd ccih»igii'C?d to liia laondi of iJif coiter. Tho fuma« la built of 
brirki nntigbt, with four vqUATif ^Ji^ p thu itnta fbribo I^eI ia iit ibt top, w:iLli 
a remnd hw made tlinnigb it,, to Tvonvo th^ pmi whklt hold? the nioUi). Tn a 
large foundry tbEC¥ mto te^enil of thi'ne kuidi of fumH£«. Tbe co?teT begiiut 
hb wotk bv lAkllig tbu lUuulil Ul blM loA ban[l 4 . Atid wlE1;i bii llglit puts bai:k n 
apring, wtiich keep Lb* Fnntrlx elos^ up to Eiie fai'c of mmdil. uid tLoi 
with n uniali ladie adapted to tlie iue of ilio vurkt be dm opt of llio pan over 
ibe fnmaPO a etilBideiit ^Eiantity of finid metal In fill Uie Eonuldr and At tho 
UiniO loatEnt lint be turm iho metnl from otit nf like ladlo into llie moutli of 
he tliro wi lip bii li4llld, jtt wlditb b held tLe mpulili wllb a auddmi jyik or ahakE^ 
and by ibia iiioveinciit foroeft the metLed menkl down Inio tbn foefi uf tbe maiiTi;. 
In liii? EFperaticjU great eapetliteia U Deeeuojrt'. AAcr the tetUir ta tlitu caatp !iir 
relietci tln^ a^ringp and isktt the face of the type fkim ilic nmirij^ wliJdi U 
dnBc by pmiiing ibe ihirmb of the right band agalnel iba top of tike matrix p 
ho ihm picb out the typOp and goei uii with the nuting. Tbni^ in the caating 
of o^cry w-wgle Ej'pPT there ore a«'eml diatmet oper«tleii» to he perfonniHd; yet, 
oa>'mg to tho Bdenrahle mliiptarion ef the opparntiifl to the piupafie, an eAperC 
ClUiter on on averagtr caAt from the. to acVco thiMlaand Irtten a iloj. 
the warknmn hu CJUft aa mmj Ijp^ of the oame letter ae are reqpired, ho Ex¬ 
changee tbE inatrii: for one conLoimng anaLher kttcr, and preceede bs EK-Eure. 
Tbd typeii, al^er bdfig wtp are rroelvcS by the bn-ak-olf Imj,'' who tnkcA off 

the break OT riffl of the letter ^openUiDP fi performed with ip much expe¬ 
dition that lotne hoyi will break fhim 5 to GtHW in on hour. From the 
break-U^ boy the new typea ore pol into the handv of a mhberp^' to hove tbeir 
rag or bean] retoov-edt wlunb ia ii:di§cl£d hy rubbing tlicin omf a itona. A great 
number of hoya ore Employ h1 tn a type foundry bcaidEa thcnE mentioned in the 
rartoUi prneeasei of manuiactut'e, — Hietl oi ** kkaHEn,*^ ^^eettera Up," 
“ their operaljons^ being dhrEcted to the pcrfcetlog of the fotm 

and liniahuig of the t^e ^ — -p cirtrimuitautltJ Birefmnl of whlEb onr limited ^ooa 
will not admit of. luE melid of the type-founder eonaiata of lead and anti¬ 
mony fruEd togelherp tbe prupurtloill of wblEh are regniaEjcd by the ilze uf the 
type to be caaL 11i>e iumllnE fixed typei require the hnnkat metal, alloy 
^ whieb k 25 of the it^idua of antinomy to 75 of lead, in 100 paiiu; in diip 
larger files the proportjona are varied ocoordh^ly, down to 15 pam of 
antimouy to B5 or lead, ^J'he uiua] melltthl of coiliisg the larger kind ef typesp 
ia by cutting thn letter ihmugh a pLdle uf brdR, uid aflef wat%) riveting Id it a 
back to iorm a matrta^ three moulik are huElg up, ikttA iht liquid metal 
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ium[Jj poni^^iniB lb«p; Hi-Tliy W IrtbM dr cut ia otHtn wJ, ix, d.- 
*f b,^ ™dns. llie n,(,t,|£ xiod m.tric« rf 
jj ^ rcTrii T ir^ Hierrfinit tncund cvcrj niigfat m iiniDf nwiu of 

By the (!^n]dn mEthoJdf wt. tore ji„, hrwfly <lneribitd, 

miy HBagla « Ciit Ot m time, UliJ ^ operotioti liu bnen BMily tht- Htno 
«»edity yoflri J m pebenio faqMTer, ttt on foofljy * Mr- 
11IH.UI «vix^t«n. j™ to tbe ruLmdot to Wt * rRiil numl»T 

at ono tmii-^hbty W m™ j but Jt wms cka ouiii-d rak^cii* by 
Sj^ n "t" About the tunc time > Monnour Didiit, iLietnl by 

Air. Dori^ the eagmecr, «onitm«Eed > tntdLlut for k nmiltf purpote, which 
o “* eprtwiiqn, ofthe work by ^ 

Illdif “ «W imprwfmmuby Mtmikur 

IJj^E uuiin hu birnier hJehly Jltgatmu* ma*]j±ur, nt^ n?ll(lfT»d^an*blB of 

carting ittU tjpe* tt oftjjf, and to teiictt the opontiuiu two or tlirw timei in n 



niinuEc, A f»U:nX fwr ilk wm tnk^n o^it bf SFn John Lotiii 

few ago Mbihlkhed ft id LiiUfi Hofboo»' 

wJujre ill* macinnery U ftt ^ imrceMful _ ' 

nilmWDr ctrUiWEii^ whMi aDHim^j iIm spHiJiEftijMi of tliij jj^nl ohllirH^riwi 
i«l«t vdcA portiodi ofiTf » wiH Mftt givfl j| juit idea of i|j Hftih™ ^j ^ . 

turn; cod wVl<«0 fdf OxB «mc ..t.^ tblo^ ibe tide 







































FRACTION, 




^hletk ^x,liifaiti tits ikiAtliiine u At F^- S repniHntji ane iiilff of 

the niQuId Bcparmti^d uito Iti compnufat pajti. ^ It A K^ioin uf lh^ ACTtraiti 

hart e(j[npoimff hoih tideft tbi? intiutd, 4 ^ji>iiyit a plan of ibe 

^Utdi intik {tnil EDCOTfipoxsed bj a fmmE of iTtm^ a. buriumtiil and peripnctiTE 
viiiw nf vhiich li given at 1„ The mmir Leltcrt rcil^t to the onmE piutt in 
each af the a 3} li A iE«1 bov, with hori^ntAl jtmovetp in which 

ar<i furtn^d the bodlea of thn typea; £i A b tho bar whinh bolda the matric^ V 
each of which it Brriin«eiil utipcHjtc to Itji VHpcctivE gmcve In the baro^ to which 
it it irtEWed ful ; ihehlir J la tbsi icnEwed dnim Id the bar ij which hdidsi the 
mntrtceii v c Flnnly in thsir pTace*. The h^ e bi HEat iohl ujred die bar a, whTth 
caren Uia gmnveip and favmt llu? tipper ludeinf ihc u|iiAfe reeeieeip thawn olao 
at e f, Fiff. 4. / ii the brcdk-hAT, and U plaecd In &ant nf ihe bar <r; a ierica 
of imail nicht or npeninp bta ntb^ in thia h*r,^ through which the ftiiid mrhd 
pAlifa into t3ie graeves and znatzicest whene the biidLj dud Irticci uf the type 
are ca^t; the* grooFci arr doaed by the f^pccfa betwofn the Didu nf Iho 
breoje^hor cEimiJig agalmt ihtm, JUbd fonJliilf? the feet of the The bor 

ff ii laid upnti the hreAk-biitr sa a enner tn it, and the whole iul hua Lbiu rom- 
hined fturm one lidep or one bidf^ nf a pair of moulda, ilkown In aecEloiip >V.3. 
Thi« aectioq Hkewise eahibitH the fomi of the npertimia liumugh which the fluid 
mctiJ lioj Id poBS into ibe gmovei nfid miltri-cei t ^ tl 0, receptacle between the 
tuoidda for ttie Enid mdl^ prevlotu to iti beUk| fdTCtd Into thelfip U WO 
nhall presently deficriho. iti prapnnEV^ die nnmUli for ciidng, die teveral ham 
coriinoclTig them bJe connect^ EngcHlbev ax hefore nLBndaaedj and TMld upon a 
onlin mel^c bEd upon the lahle f kf be ihawn nl Ft^. 4: the Sliltt of the iron 
tfutnz i if which tiim Upon joints^ iwe then bmpi|^ht to bear ■idewaya a^alnai the 
monldi j the top piece et, which aIjd tumi upon a jnhiti la hcoughl down 
over the mould bar^ which it bnnly Hcnrt4 by brio^fo^ Elie looped poll of ihe 
ewlnging levct Hp ihuwn at /le. 1^ over the end of tS top piece at, which i# 
eflccted by lIlB aJd af the hand lever p forcing the tongue o againat the Jower^ 
end nf the Iwinging lovevp when the Lktch z ikili and rttakes all but. Tbua 
preparedi a sofQclent quantity of iho fluid tuelul Ifl poUTed ou t of a Indin mto 
the rDCEptadc between the mDiilda i a irii^^T at V ia then pufle^lp wben a string 
conneot^ lo It dtawi boelc a hull Of cAtch wiuch sxrppom lbs lon^ lever f, 
und alJovj it tn fall with the rnmnier q into iha receptacle^ which “ dnvet with 
cDnsidcrable force the fluid metal from thence mtn the monida end matricica." 
On each aide of the Tamnier j u filed "o gnard nr hnuoing^ |q pivvent the 
liquid metal from being nltL^hed over th^ operator." In order to withdraw the 
types from the moulds^ t£f workman ptees bii foot upon the step #* when the 
compound lever acta upon the pin iCj, under the leg ^ and fbrcEs mU ths 
rammer from between th# mouldy, whicb is then bfiad up by the wnvkman^ 
until it has passed the coicb which supports It in the {.liWifocHi shown In tlia 
figufu. The muuld Lt HUW opened by throHng up the hasp a; the iwiugiiLg 
lavcv n then releases the end of the top piccff^ and aJlnwa the frame to hn 
openedr iiud tlie mouMi to lie Tciuovcii to fl Eablc!, wheru ihe hjus which eompoac! 
it are placed undt!!' crcm-ipa, HUd leparatfid by meani of Wrcnchee: the types pm 
then rtinnved^ and uadergo the operations of drcssilig, ifec. as tnontianed in the 
cojfiy part of aur sobjecL 

F^UNTp nr Fowti anumg Friulcrt, AKt of tyiKHi^ wried for UHp that lueludEs 
nmniug letterf, la^o nnd stnoJl capitalip ainglc letteri, dnuhle lettcrig 
points, lines, numer^, &il ; As A foiiTLt of mgllvh, pioa, bourg^s, &c. A 
common fount cruisiSCs of 100,090 chanictert. See PainTiif^ mid Tvra- 
Fou;!coivq. 

FRACTION, in Arithmeclo And Algebra, ii a port or parlj of Bomsthing 
GQusidored OB a unit or intc^rr Fractions mre dlidngulslied into vulgar fractioni 
And dedmol fraefious. VlLlgaT frACtinui eonnU of two parts or qnsntiiiei 
written oud om ihc other,, thuj |, |, ; the quantity above the line Is cqfied 

tlie numeraEOF, and that helnw the line Use denointnAlnr. DEcimsI fraotiooi 
am written with a dot ta the lefr hand of the wridv thiwv It "9^. "I^Si and may 
be emuideredt snd are read, ai mlgar fraeiiona, whoie denoniinator is nlwa^i 
I, with Of many cyphem Anne:ced u there are figures Iti tbe dedm^r and the 


ymcvioy. 


sat 


dfcimji^ vili tLwu N the nuiiMraloT'; Ulu^ 'Ij '02^ ^ |a be 

IpfeAN KINCRNSE^ of Oi.[iAVim< u a ncaiii, (l» pr^duttof ilm Jioripu 
of LiAnnfuv, brmtglil fhnn 'rurley usd tin? Emi IfidffHp unjudlr 3rt druw 
or Tciin- Hie i4>fi ii of b j^Hcrviib white eoleniTi icilid^ tnd juniue- 

When diEwsd it impcEflflen Hi implcaiiuit Mttvt tBaEe ; bud nn buminp cihIj 
it jlcidi' Ul nd^r^Biid U fcrt" ibu rvoion much lUHsd hy the CAtbuSiciv 

the Jisw^ U3il nrioui idoUtimti in ihrir iv1ii|potii cieremeniet, tlie 

powerful pcrfitniB liBVxa^ b lendedi^ to ■preveii.t tlic CEmunnfiifattori of infectiuo. 
unofsgit A- dirty waple, uid of moomiting the dii^M crcaEjcd be the ■iBuj^htin: 
nf the vicdina of the wicrillGeu ^ 

FR£E^Li^G._ See CoHaKLATEC^ic, Fiarri and CurviariiT^ 

FBrLCr[0!^ii in Mw^wflioi-i the irihhinjg' of the puiB of engiim or nuebines 
Bgainit eaeh other, hy which meuu a peAt part of their cffrcl it dntrtkv^ A 

S upon A borbeoiitiLl pluie ibould be cspBhJe uf bein^ W the KnulieBi 

tfaliou of force: btH thli li not the temc^ imd the pfincipij cnqice whtcll 
render » g™tcr or Iim o|ipli4:4il|iKi of force DOdriHEuy are, first, tJic roEi^hneap 
nf the EMtlt^UW Plriacra; Mcmadlj^ the hregnletlty of which- irn^n 

ehhar from nnperfect worbrnanthip or the pctlctnilion of one bodv bv snqLht^ ; 
thinliy, an adhoelOEi nr mttracdnu, whkh ii mo« or kw powarfot Aceordine to 
the naluTt of the bodica b tpwition i and fwirthiy^ be inlctpontioTi of riem- 
neoiu bDdii!ff, mm d^Ff:^ moktuTt^p Ac. Innimiereble cAperimentl havE hem rrukdE 
U> detrrmiue the amouiit of fHetion or ohetmetio]] which £h pranced b p^tih 
CulcT clrcumitiuieefl f but the reiuiti of Bfrpanntjy utnUar Eipctimenti whtch 
have hefo made hy did^Tf ut esperEmontera do not agm^ nor it It Ukrlr tbe? 
fbouJd, ETvqe the leant diff. rencc df imoothocM or polUh, or nf bwfdnmp or. 
In thort, nf any of the concurring cElrumftanccs, prodnreS n dJfrfttil rpflnlt- 
hfliGC no certain and determinate njJ« cam be bid down nn the Euboct nf 
&icEion- Mr. Vinee^ who bai done much on thb lobfrcl, tnfem fir*t thet 
friction ii B nniformly retardiiiif fotre In bud bodlcB, iitjt iuhlcct to fillCTation 
by the rnlodty eiccpt when the body ii ccrrerEd with cJoUv wmiOco, Ac*, and 
IH thM Mic the fnelion uicreaBot diehtly with the friction 

mcreaflEi in b mlVr Tc« mlb than the weight nf bodiui the x*te of mmMi- 
bdwciriiT, k raiMtei in diShrcmt bodici, nor u it sufiSrimtiy dclmniiied fm 
?”* *^2^ what pmportmn thr inen^uo of friction bectu m the mcrEBH nf 
w«ghL JTie IT^I^ al lEaat Up to n certain poinT, ham the bMmt 

fhctitm, Ibc weight being be bni ifia ratio af frbdun to the inrfscc b 

not jel acc^Ely known. The fridion of mrchnaicil endnem nm onlv 
^immahin the effect, nr, which ii the lamc tbiJir, ocgm£dim a Ii:^n of power 
but im nttended with the comucm end wear of the principal nerla of tiio 
rn^mcp hc«Mci prodtiping a canzMmhSe df^4 of heal, ind eren ectiiHl firr - 
n u therefore of great unportuice in mechcxiicn lo cnnlrirE mcaiiB cwtiiihlje of 
dimmiihin^^ if not tmiie remoria^, ih^; effect nf frietitm. 

'rho methcida of obtnifMn^ the importuil object nf djminikhlng friction ire of 
two Krrta, Txt ctlhcf hy tJic mlrtpouJicm of unctUntLi nr oOy mnbiiancei between 
Ibe enht^ui moring parta^ or by pcrticular mechimw*! UTBngemao tl- 
Olire oil Ls the best and perhapi the nnljiuhAtimee tliat can be used lu deEcatc 
“J wUchcfl, when nwta] wnrka Bgmnit metn] ; hut in iarce 

^rJ£a the oO ii liBblc ta drein^ unlew some RieUind be adopted m confin* 
The beat ccntii^^mce with which we ere acquainted, for prevebiinq the wjijte 
oil, and fiw keeping guiifinmi df nXn prop^rrly nipptied with flartopi'i 
PUent LuhriGAtor, » eection of which h mhown in the acconipBny Lftc rneruTinjF 
with the nmxinEr of ^plying it to the ihifka of mill work, o ihowi a^stet^! 
df a metallic Tcaail Effed with n||, usd dosed a lid fo prevent the edmlirion 
of dim of Other odrrntiiiana matter; b U U EmUl tube ijmg to dearlv the ton 
^ the vend, Jind with the Inwer part exiefidiug an Inch or two beW 3t nta 
aperture made llmnich the plummfr block, direcllr arX ikl 
ihftrt £, ihdWn bIsd in ifttiDJu; thn^l^li thn lulw ■ few tlir^jidm of wMltrn vmm 
•rt dntwn. nhii^ rwh lo ibe Vnunn nr the vcwel, mil «]|,duct the nS hv 
(.■niiElluy uttnefidi,, ia « ^yphnn. hi mmtiU- bm rc^lut qumlithi t« the ihjift 
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or ; llie vbole liu oH in t±ie i* tba CAirird cf^Kj cntbely fbc« 

fraiQ dull aiF nthis LmpaHtijMiii imd in tliir prrciic ^iiiuiitiEf ne^qin^ vbjsfa. u wily 
refdUted by tkc nilmbiit of thruiK It muil 1m olaviaiu tlmi ttmomj nf 


ihU {TontriTimcf u rety cvEmdcrnbl^ ^ thtt mAJihini^ iyj wburu h Is n^liedp wiU 
rnn witk liw fnctioa, List LDnger^. and iraiuTe It* ponr. SltLCt liii aW?^ 
ni± waa CMcatH, Mf. tia:^a hit fireatTy Improv^ ihnfl* ]lihH(!At)Offl« And 
mAifri^y cilBnded llieir utility. Fmcn samt experiinefiu ithkih liave bem 
nntdcf it oppsAjn Ltuil whiik ihfr AtrMin U verr ib'C folid un^entA appeBr 
Id miiin] EHiHitnid In dimmublsg ftictldii Arn qQi^ And hi tMi eate ullnw 
or inltifi'i greoie s geae^rijly employed. "VhA crlebndsd " ^nH-Attrition Cem- 
ptwill&n^' h limply A miituTg of Hng'i lard And plumba^p In tka prmkortlQQ 
of fpuT parti of tke fomiEr to ooe of tEi£ lattofi In lounclini^ 

** WAyi^' ATf iifiOAred with tofl map. Tke mechanieil EumbrrTaDcei the 

diminuticHi of fnctEoa coiuist eJtlHir tn A^B’ojdilig ibo CpntaiA nf meh bodim oa 
produce much Mclitin, or by aulwtltuddf a roUui^ for a sGdh^ nin tinn ai ^ 
u itmy ba piActbcidfle:. Aa m mitHiMJe of the fini mcthofl we may nntice 
that in mill vurkf the wooden &xsm of laf^ wko^U trnumnte m irein gndgMiij 
fuming geoamHy bi brau bearingv, wliieh produeva !«& tkAn wood 

upon wo^ i and 49 the Inm giidgean cm be nvidc of tmaUsr diaiUEter tbsn 
iniodDa OElBa of tbe iBma itrvngLhf the hicliDii ii d' ^tn thist 

eBUH in n-Bdrly tba soine lailo. Tko caOTeniim of a iJidiz^ motion Inin a 
roUtog motion u etlKtud by mtoirpDflm^ cylindrual bodim botwcen the moiiiig 
parti of nueliinMf whiclLr accordLnn to tbeir ii» and aitad^ment, arc denom^ 
iiAled Tnllen^ wheclsj and falthoiigh improperly) hictioa rclleri. order to 
nndeniond the nature of roHera, and the idrimtaget attemJing their uae^ It 
mint he CDiiddered that when one body ia dragiged orer the nufacc of ELUOtlier, 
the itiw|Ualltiea of the biHlaceft of both bodies mixfi and opp«e eaeh Otber^ 
which la the priindpol CAUie of frietiou or chttnidion ^ but when mm body^ 
such u A oukr * cylinder^ or a balk ii Tolled u^n antflhef bodyi the oiriice 
of the ToUer doea not- mb upon the latter, bot ita parts are stiEreaiiTely 
applied ta or laid epon and me eftETwarda lifted up from il j thereforCp 
in roUinj^p the prinefgw caose of frktiiid Is AmidAk md other idTaiitAffei alio 
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In muUtitin^ a cfirri^e a^n wh^l^ initgad of plndll^ it 
npon ^WSdii or 4 iled^g th* only frictisn atuin^g fnam this iliding iif one pun 
avei MDthfiT ij tha.1 which tik«f plucc helw^fj-n thu udc and ihe hojt in whkk 
it wfKFkj. Thi^ diiaiiniElirai of friction firom thiA roUDr vjl] be m ths propoiticin 
of the dinineter of liiC wlietrl to tlikt o( die uiilii, and it a further dlmmidlad 
hj ilin frittVfm b*ing that of mctiil oUdiiig ujioil me tain wych ofhira much In* 
reajjtflTice than the bnl mode toAd CouM be bioughL to and oIbu that tbs 
friction tnAj^ be further reduced hy Tnewi* of iubficoting nibitanecl^ When tbu 
Adding mobon in mojcliLkiery ii nut in n recblinear difectton, but jiriiGB from tb4 
rerolution uf WCfif in their nearings^ p gmkt part of it may be converted into « 
rctlling moban by BupportUl^ the -lUict upon the prriphcrica of four wheeli mitead 
of the mnal fljcnl bwlnn; on iniitnuce of ihtr h »een in the elegant mac h int 
iuTcnted by Mr Alwooii for iiluitnuing the htwi hy which the di'iccTil of fullUig 
bodies ir regulated. But although fHcilun detraeti ffum the eilWt mochineap 
and il ie tberefors geuei^y on object to reduiMi kt to the utmust^ yet tio acilon 
of wme parts of tnAclkln^ry depends onao fdetionp oa in the caoe of the brake 
of o infaiic ar tht drag of a coach. For liglit niMhinory, aliO, wheel* art tome- 
bmei mode to tum by contact^ hy aimpLy cofirring merr peiiphEry witik buff 
leadwjrp the earirtance of the Work uot being eni^cient tn o'^tTXmnt the fiiciitta 
between the two turfocCA. 

FIt n', Tike matter or ingredkmlj of which glaai ii madr, after they tia-ra 
been {Reined in a fomace, Theao ingrtdirnEi Wto chieEy Eoda and or 

itlictLiUa HUd. 

FlilZlNG OF CLOTH. A term i^lied to (he forming iho nap of 
waoHen ctcuh. into a Dumber of Hide hard bum or |TrnitijnEncEa corering oltnoiLt 
the whole af the grrmnd. It ii cammaniy performed hv A tnarhini* ut mill 
WOfkrd by WAtar or honm; the itmeturo ii off foUoWa:—The priucipal parts 
arc the Aiier^ the ftioing tabirp and the drawer or beam p ibn two hrrt ore 
two equal plonks or boaiAl,. eioh about ten feet long and fifteen mcheii broodp 
diflerhig oolv hi this, that the Cnaing tohlc ii colrcTcd wLeJi a oomie kind of 
woollen itqd; with armagh ituidy hAp, Auct the fttxer hr incnifttJited with a kind 
□f cementp composed of glue, gtim amhie, and a yellow luidp with a litbe aI|ua 
T ihPj, or nrinen Tike boitm nr drawerp Ihui called. becoJUie ll draws the otnfl^ 
fintn between the friring table and the IfExer, Ii A woodca labic^ bnet all orer 
with UttlAr fiatj ihErfl pginiA or endi of wire, like thijae nf oirdi used in (Warding 
of wdoL Tfaa ciothp being itretched along the fnjdng table with tllAt l^da UppcT^ 
lUHt whitk is to be fittcklp il drtkwn ilawly over the table by thaheom or dmwerp 
whdit fche frirer, wbJoh in lUipenAed at su^h a diltalice fnam the table oi mer^y 
to allow the cJnth to pou between the two linrfaccfp And which has a veiy dow 
lemicitmilaT motionp meeling the long hoiiw or nipi of the cloth, twiati or rcHa 
them into little nobs Orbura; ih^ workman luppljing and itratcliiiig the djatb 
at DOS «]£d of the toMe u ioit oi it la dmwn fc^waid hy the drawer At the 
other eraL 

FROSTn Such a state of tba otmo^here u cuiui the euDgelAtion At 
fttrsitig of wAtar nr other fiuidi into ke. In the mom ntmhcm parta of thi 
World even folid bodlei Ate i^rCtcd by friMh though thil £i only of chicfiv in 
eomeqi^nce nf the moisture they oontoinp which h^g froica into icc, on^ in 
expATidin^^ At watlr u known In do when froaen. It burtts and nndi Any thing 
In which It ii cDctoinedt oi pknti^ treci^ iton<«^ and Imge roekL Many Suida 
KO^Mlid by frofll, aa woIOTp which eaponda aJ»anl one tenth part, for whinb reoBUH 
ICC floau in water; but othclw again Cgntraci, oa quickoilter, and Lh^nce fnszen 
qDickidTCT unki iB. th« ftiiid mvtol. 

FRUSTRUMj in Gcoraotiy, b thi part of A solid nesl the boae left hv 
cntiing off the top or legment by a ploue pwwlhr] lo boi^^p m the fmatrum 

m cow. o pjnomW. ft ennoid, w nf » “7 P«rt comprcliiQfcd 

betverli two parallel ciTCLdaf icetlonA J and the middle ffUitiiriTi of Irpbere b 
that, whcMe ends afl equal drete^ F 

FUEL^ Thnie mbataneni whieh receiTc Alld retain dm ntilil ihit tu-n .hiiltti 
or bortialty consutiwd- Dr. Block divided fuel into five dooM Tfip 
prahrndi ihi (hiid hiflalflfnJlble bodies; tbe ar«ond, pe^ or ttuf^ tbe ih^ 
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ctiirevil «f wwd; th* fuiirtla, pit kmiI chBu™l ^ 4iid ihi fifth, ’ff£»d 
iq ft rande atiile, Uid fqpalhU of jieldiiig a cf>piouft anil bright flunB. ThE floid 
iqfiAtnmqb]« m caniiflercd ii diitlncl from die sdid m tl^ luATmit-^hat 
thiEj DTE capable of bum mg upon a wickf, and hccmqf in this WAV the 
mxmngpahJc p>urc« of heat, llioUghv afl acemmE nf tbair prrea, thay bte qem 
employed for prvducJng it in graoi quHotitiea, and AVt <4i1y u^td when a gentle 
or anuU dogroc of heat « BUilieient, The apecaaa vMch belong to tbN ciaas 
arc aJ^hol and tbe didbrecm oda^ The fiiat of thcaCj akoholr wh-cq pue and 
fTBE of ii at cnn^Hnieot and roanugeable a fad for produedng Enoderite 

heate aa eoJl be deabed; iU flame « perfoetJj cIbjUi and fnee froni any kind nf 
■oot^ it eaq easily be mode to hmn Bln^cf cr fttuter^ and la nradqee lesaot more 
beati by chaUgllig the Hzo Off number of wicki upon whlth it^hnrqa- — for 
m long aa tbeaa an? fed with Hpirit in aj^|R’ff manner, they continue to yield 
flume of nraciacty the tame atren^h. The ootton, OT other materiMJa of which 
the wick la cointMMed, ia not fCOffdkfd or consumed in tho Ifiwtj beeatiBe ilia 
tpiril with which it is eonstundy Hoaked ii movable of becoming hotter tha^ 
17J« Fuhr. i it \e only the rapour which anMi front !l that is hoEter, and thii, 
toOf in the partft mofll Temole frdrHI ihts Wtek, and where onl^ the Oomhuatintt ii 
going on^in conBaquimcc of eommaniotEiciq and contact with the air. Al the 
aanve dmci as the aieoliiil ii loffaliy vnlaifl'B it doco not Icare any fined matteTp 
which^ hy being flUOUniulated on the Wick, mighi render it foul and fib up Lt* 
poreti the wicE, EbBrefon!, oontiini« to imbibe the spirit u freely, aftvt fcoma 
timei. oi It did at llic Thw are tlie qualiticfl of aJcohol M A flielt but 

theat qnalitiei belong only to a apirit that U vj^iy pure, [f it he weak, and 
con tain water, the water doM not eraporoEe io fast fmm the w3ci U tin? mwu 
■pEritaoiu port, coni the wick beeomBH, after flume tlmei og much Booked with 
Wfilcr thpil It doea not hnhtbti the inilit prnp^ly ; the flame becomes much 
weaker, or is idEdgeth^ir extingnuhem When alcohnli u u$ed At 0 fuc], there- 
fere, it ought to be mada as stroll^ Off At free from waEer aa poBBiblH. Qibt. 
thciUgh cepahle of burning m a nmilar mauoeT to alcnliot, arc not ao convex 
nieoE in many rtipecU; the soal which they etiiit UcUtnldhlet at the b^fttom of 
the tencl mspo^nd to it, and oheckt the transmUaion nf heat ^y employing 
dumernui very biohII wEcki, nr the At^nnd bmmeri, we may chiefly prevent the 
rormation and dEpoait nf tont; but the wicka become hot clEcd nr charred, and 
are mu nmdclru iiienpahle of absorhuic the oil ao frat aa beJore. Aticmpla 
have bcon made to (tb^iata thia oifiicLdLy hy making WLoka of inComhuatiblo 
cnaiter, 11 aabritoa or wiie ; novcrthctosfl, of the nil; iloei iiot totally eVApnmte, 
a am all quantity of groaa EEibonajcetiui milter fu» itaelf tn ibe wkka whioh, 
hy degteei, Bhaarb 1cm and Icui &f tbe fluidk until they becnn>E quite uaefesi. 

The lecond dan of fuel mentioned, peAt nr tndl ia soapongTj that, campared 
with diE mete fl^^lid fueli, it ia unfit to be employ^cd for producing irtffoug hCAll- 
h la too bulky for thi^; we cannot |mt into, a ftinmce at a timo a quantity 
that corresponds with iha qntek consnmplintL tjjst tnuflt neceflWity gn on when 
the heat Ji violent- Thcfc bH, no dnubt, n greal d LfErieiice in this mpecE amikpg 
diUffrr nt kLadi of pent, hut this ia the gencTHl cbfiraclcr nf it; however, when 
we derire to produce and keep Up W meani nf cheep fuel an extremely rndd 
unircmii brat, we can hinUy 111# any thing better than ^at; hut it U best to have 
it prcriouily charred or burnt to a black coaL T^Tien pepared in tMi manner 
it a eapahlcof boing Timde in bum mnre slowly and gently, nr will bear, witbou t 
being extingubbed altogether, a grealer diminulfali of tbe quantity nf air with 
which it ii oupplicd thjui any Otb?r of the Bobd fui'k. According to ClemEnt 
and Dcaormel pBAt nflbida only about unc-fiflli of tho heat that Jl given out hy 
an equal weight nf chjuevaL Mr. Trtd^old itntn, that the weight of ftctibia 
fcHt variM from I I to 70 poimdi, and ihot the derue varietiei dTLtrd about 40 
per cenL of charcuul j the other vqiieticf TieaTly In pTCfKurian to their deniily. 

Tlie third ciiUa mentioned, the charcoal of wood, ii capahle of affording an 
intcni« heat. Mr. Daitnn, by hcaEmg water, oblnmcd a tebuIe egnivalent to 
melting 40 Tba. of ice with I lb. of cLmrcoaL Dr. Crawfurd'a cxpenmervtj give 
flO IbOr of ic^ mi>[red by 1 lb. of chatcoAl. Larulaier, Clement, and Deanmirti, 
abmlt Jlo Ihfl., BFnl HnsaBnfratX, 92 Ibdi. iff. Trwlgnid Oonatdeia 47 Tbi. of hw 
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indLeU to Ih (lift Tial e^^ecrl Ilk dT Dhor^Ml^ 4 cukk foot we^lii 

Hliaut Ibft. 

Xhc rebirth Enfalion^ clsiii <jf fLj;clf pit c(^ c^LuteiI or ciikt^, pounwi 
vlmilu' prnjMrrtaM tu frwd diEtcofil^ olQimjgli it u h much fual ,— thmi 

ia, it c^mtAiiai thfi cuiiabia^tablt mailer m a mora caDdeninl farm ; tl ti, l^ert- 
fewe, Eotisujiird mucJi more dairJy, nJid b boticr adapted iMtf-eofl tin yej 
iaimtt J»fc4la. It hii, howevEr, k Frcrni wtick itood cliarec3 11 i it 

!&&¥« dEdHi uliEA id lliE gralE, wluEh in timt tDlJecl In ^det iiuikdtiLt U Id 
the pHHiiM rtf iLd drj juid ib^ Kut if btente. thcfe whei 

vitrtiy mtD a lEdddcHiii ■ubatf.nce, wbteh cId^ the fumiuv. It is pnfi^nible to 
Wood tQa\ for mrltJug tnolok, lu B^rdin^ a £T¥ 4 t«r qinuitilv of hi-al before ft 
if conaumEiL ot a lesq 

The- fifth cImI of ftlL-lp dcoordin^ in Dr, Blntek, h wood and crude ccuJ j ibcn 
diir^^r fram their chfreoaia in Bfi^nlide eopinuf fjid bright flur^ea when pJetitv 
■of Biir id sdmiEtEd Id tliclfli If hut litltc mr luj ikdoutLeii khIt Titpoiirii 
fivtn out without flume^ mid wilIi j,™i]y tiiminmbfid licit. WooiE [iiid euidlc 
ooaJ dop boweTcr^ dlEbr from each olbcJ- fo mublb ilf roipeoli their oiefiil pro- 
pertJrt Id ctittiiu^urinE onerarwui, that tie dwm it neocMary hnre lo drop the 
j^enrraliiJiHoD of Dr, Bluk^ and comitlcr wiwd and cdoI, K4d Uic vonetjef of 
each^ flepaiatEly- Fmt, aa resjwclB— 

VFood: lEa ^cct id produemg hffll dc|K-ndi amutly od ita ftatfi of dr^rnHa. 
Severiil €3qi«ri[dciitfl madif by Count llumfard iliDwihe af dr>' wood Co 

be much greoier tban cbft of udi4^a•Dll«d i ihe laCtEr contamiug bbout aneHhird 

ill Wright of WdLcr. TIib ttnd of wood if tdao r cauisc of eofne dlfibrene? ■ 
Jimo^tW wood wm fuund^ by Cdunl FLumfuidr to gate out moat licet in hum^ 
iog. Wflb I Ik ai diy pine-WCwtl, the Count cauatd 2tl.lUlbv. nf i«-culd 
WRlct Id boiL The Mjne weight of dry lJEe4ib ditide uoly 14.3^ lha. of irr-cold 
water to IhhL A cubic foot of dry beech wdeJui ebotil AU Uh, By the exp«ti- 
tncdla of Fu^TtiEFrofJj wood wOb fuliud cBpohUp by ita oodihuitiaiLp td rvapo- 
TfllE twice iCa weight nf water, or tu (ilfiJftifE IWD-thinii pf ila weight of dflJt. 
Romfonl mwle the cEbet bhout one-tlurd moFw tlmn FoiiiinLliTO]si+ owing, pc*- 
libly, to mperior mfinagrdii!i]l in the former. By ap eK|hQrLmcdt made at the 
OiH^ra HoinOj^ in Ferif, ISO lha. of vOod Wore fDiind 10 he eqiiiiJ in effect to 
5 d IhL of aike- 


Aii rrapCtrts coal, diere li a cod^dcrahle diffcTL'nce Id tlie effieti of the a^raraJ 
Torinties. 'Vhe csktd^ nr hinding coal with which London it Bupplbd from the 
^flt coni fietdfl in Northumberland and nurliatd, under the grnend imme of 
Newcastle ecalp ia much ratceciu-d, from iti tffhrdiiig a great heat, and burnitiJE 
with a lii'bly fftmc ; hut tbm* of Wall^a End: m regarded U rUperiiEr to the 
intltr for [lomewele uw, bj they burn with a whiter and more hrihiiiDt flame tnd 
do not cake so hard b the grote. The TanfieJd Moor coaU art proferred for 
forges imd fnniam, aa thej' hum iJowiy, and aflbrd a itroug nnd long conliniud 
heaL From the Ciperimcntu of Mr. Watt, it appeam Chjvt a buajhcl of N^ew- 
toiue coiil, which weiglu about B4lbi. k comjirtcdt ta concert tVom fl to 12 
cubic feet of water into atenm, fkun the mean tcmpcjuture of lha atmoipIiPTe i 
and that a hnihel of Swanaen ccud will praducC the aame effect. Dr/BFack 
ttote^ 7.Dnb*. of the heft Neweaitle eo^hi will runvatt one cubic foot of water 
info Btiam capable of aii™rflog the mean prMiure of the atm g^phere - and 
rtaleinrnt appean pr-rfoctly to amnS with thr more citonded ™criiaptl 
of Walt Smaatim mokaa it reqmro U.l lh=^ coal to ptodnre flame 
™uh in Ifoam - foil Smeototi ht^ omittid ttF *tatc |he kind of cdjJ, If he 
amplo^i^ the S^laffbTdfllura c^al, there ii no diHcrafwuu:i% ju will 
the taUeof Mc.Triidi^Ldd’aEa^meiiti mid ladcufoLiniu/whkh we iLn sahij^ 
qjenlty [oBcrt in ihi* mticle. Mr. Tredghid foutul, that after thp brick work 
of the boiler of a iteam-angine wju wamird^ r litilcloBa than 1 ]b of W..IIU t j 
*:oala would make o cubic foot of water lH>iIp from ihe fneau Ikfiil “ , 
^2®. To prodnee the roma effect with luforior cotda o ilrEuiPFr ^ 

time and alfontion arc neccBMry, Splint ctiaL nr b4ml cooL nTi^ Inme 

^ty connd coal, U regftl^ted ar equally Valuable for naJi, niLrTvJL^"*^” 
N^Wfiallt eiikw.^ i[»L It don not prodnee hi niBch 
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icnok? E it daev noi kioille ta qukkJ^, n^r dott It lg]^utlllSlt«^ Mktt dakia^ cooL 
A bo^^’ (if ipLiht tiiakn k ilrun^^ apd lajtiiig fir?+ Chcrfy dONal, or 
«rEl cvtli C4t£b«a firvi and bijfiiii* vrith d cl^jir ycUov ’EhiI 

heR% and ibo flame cotilinuea til! nearly t3l:( w^Holc C4&i ii Coahtimi^X It 
biinia away mm rA^kifly ibnn at spimK caalt and leair« a wliitr 

atK ‘ U Sa f^Jifliljr dudDguiabtMl from caking caaJ by id not melting or becofning 
soft whE-n haoted; ii maked a mure agrenbla firer Jtnd does ooL to be 

atiirrd. It rvqnim c-iune and numt^ment in on npeu gtaie, vren to ham the 
•maJI ^nginenti wliieh ore made in breaking up tbe pieces to a flit eixo for tbe 
Ere; bence lha NmaJI eofili oru aftrll mixed with efaj, and mado into IkKIl 
^V litn ihtfM boDa arfl dry, Mfi Grajiay^ they mute sm eseellent Bdd[t[m3 to 
the fuel for an owb Ere^ prodiudog a rciy dtinbla beat. Mr Walt eatoulatcd 
l1ial 112 lb*, of Ui^ coa1j produced the atme effect in raiain^ etram aa S4 Ibo. 
of the NewcoHle i^mL 

Hie foilowing table, by Mr. TWdgntdj sllOWa tbo comparative and real effdCt 
uf the pr{llici|iiJ rario^ci of aolM fuc) in oanTCrtilig water intn steam. 
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rifuiJt^ ut fuj^l klut 
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0.0242 
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30 00 
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0.0475 

50.00 

Charcoal. 

O.OCtOo 

10.00 

Tokn . 4 . i . k « 

0.0000 

7-70 

Clurred peat p . , ^ 

0.0205 

2d.tMJ 


Mr- t\ Gmy ij of opinion that Hre-boJl^ of the lian of eg^gi^ E^mpeaed 
of coal and ehar™I in powder, mixed with_B due proportion of wet clay, arid 
weU driedt wonld make a mncli mfire cleanly and m ill mpecti a pleiwanb-r , 

than can he made witli erode cDalSf and not more eXMnafve. He statear that tn 
FEandrn and Hcnnany tlia pTOjctLce of making eqtlil welg^hts uf clay and cooli 
togetlicrp and iurming them into cakrTfl^ \a cummun, and llint iho Labour of the 
nrepHmliun ia ^inply rqwd by tlic imptuvcineutaf ^ fuel, the -eoals tfaua miiod 
bnming P>ucb longer, and giving more hcJtt, that! when they are burnt in tbelr 
Auda itoie ; that aJtliiHlgb ii on meombnottble badyr the fAct ii certain 
that COaJf wo mixed alTard mmv ueat. For tbe purpose of lighting a fire f|)vodtly, 
Mr, Gray recommanda tba fomiatJoD nf kindling holli, compiised of ih^ooL 
porta of cmtl, cbAieool, and clav^ the two fotmer rednered to a fine pawilrr. Well 
mixH and kneaded with clay moiitened with water, and ihrn formed into 
Irolli of tbe lire of hi'ltil^ tlioio^hly dned^ whiebr b^Hiyo, may be 

with gfeat edvatiEtigCT in^iteadof vdod. Tnicwkindlingballa^ boEirthrf obnervafl, 
may & motlc to inflammablo ai in take fire in an tnatant, and with the imalkat 
ipaik, by dipping them in n solntion of nitr^, lytd then drying them again ^ if 
nunle of pure clwcQnl miaad with a lolution of nitre, they wuiild be itiU more 
Inflarnmable, In fituatiolLi where coali are aenree OF dear Ws think thrti tbe 
mixture* reeammended bjp Gray might be found ci^eenlent and ccimytniEud ■ 
but whi'U it Li cuDiIdcccd that the average prica of cooU in England la not tuorB 
than a ahftlinn for n hiutdred weiglitf we cim bardLy canceive It powdble that 
the lamc Wcl^t of iire^bnH^ of live lize of liena egga, cunld be moniifaclUTcd 
for ibc sum tnentwned It would appofr feum Mr. Gray's renmrka, that be 
wn not iwnre tbfii lererd poienti b^ previmmly been taken out for the very 
ol^ecti mentioned by that gentleman; and sltbough the advantagea of them 
may not be very apparent in mosE litiiatiima, there ere doubticn miiny localities 
where it may m otnerwlie; fur the taitnr reoHm we ihaH, tbErefnre^ inaert m 
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fuel, m irhicli gBB-4aT, cUv^ itid T?fiiie woody niAtteij an? eombEned In TIIThmi 
inttportiorkHr According to the degri^B of infljunJoabiljljf rrqnir^ One part of 
yw»-tAr, one of tlmyi Bnd lim pafU of any ccnvcniEXkt woody niaHcT* luch ai 
Miw-dij*t, timnen' iftenl Wk^ uyet*' refww wood, nr pent* iMim cllJf mtly wcIL 
If eijufll paiU of tHX, clsy, aoili HBW-dust be emptuyed, Uccy mabe a cDinO- 
puition winch biima ^L^i^idly and wltJi abrlHiaiil flninc« 'Dkc ToaiEHala of 
Ld b« ihomughly iui|i,edj mode up mLo liunpi, and dried ciLbcrarti&cIaily 
or in the ijpen bItj prcpsialori' to their bcjn|; used tti fbeh Mt^in. Chrbde 
md Harper'■ polcn^ dated 1024^ wju for Tarpoua nuKturti of cuJm and atone 
CDsd {or anlhracitel wiib bittimiboua or caltin^ coni, dcpcDdin|i[ upon tlie nniirrE 
of tbs heat reciuircd; for the boiler fumiu:e4 oftl^nni Engines, where the ban 
are hdf im iudb apoA, Llic pelcntcci itate that oof^-lburtn of the hilumlflbna 
eojd euiwem well for invigorAippij; the other thtec-rottithr, tti 1800 Mr- Peter 
Devey liAd Q piiicnt for im improred ariiEciaJ fuEl, and the aaioB gantleinat^ in 
lb2l, bod another patrot fEtr fuel hfilb, lilt |KLinley]fln «f tikliteli will be found 
in the apcciAcuitoni-of their poientd iu the loralmeEiL ofEcei m Chimcerry. 

FULCHUMi in Mcebanitia^ tlie prop <ir ^L^pp^^rt upqn which i leypr tunw- 

FULLFR'S EAKTH. A soft, gieyish brown, dcoii! inaii. \^Tirn dry it ii 
of a myish BaliHioloiired bcown, in ejf Jegreea* from ve^ pale to alinofll Wjvcit, 
and U hod eeuemUy iomethhig of e greenub cbi 4; It ii of a compaet texlure^ 
imooth to the toUicK and doei tiDi rtflin the fingem Thrown into water it 
DialcL-4 no eboliitioii or hisdltig* but rwEiLli grodliDlIj ^ I'ulk, and falU hito a fmo 
ioft powder Fnller'i eftftb le of great ime in nceiirUtg clolhjti itiidiip imbibing 
■h tOe gTBOAe And oil used ip prtpiJ'ing and iuHnuCKtuiing the weal ^ btit owing 
to the almoi^t geoprej hm of iOPp for th«tf pur^O^^ it ii hot now ia surn 
rcniiHt in ibU ^^miotiy m formerly. In Knglwid it b found chirdy in Hunp- 
ihuSf BedfardfthlrBi nnd Surrey j it comieta o^— 

SilcA ■ S1.8 

Almtiine . , * ^ ^ . * . - ■ - ■ 

Lime ^ ■ 3-3 

l^lagne^ta^ ... *.. . . * D.7 

Ojudfi of Iron ^ . * ' ■ ■ ■ . . 34? 

Water , . . . ^ . 4 ■ ^ - iS-o 

100 . 

FULLING. A preceia by wlucb woDllcn datbs are direstc^ of the^ nil they 
imhibe by the opemtian of eerding, and ibc texttire it the same tfme rendered 
much cluaefi. fi^nner, and ilrunger. HlJi proce^ al^ called mEUmg, ia per- 
femiEd by a miUp tfaeucEi collrd a fill lint* nidi tbo trLBehinery of which contiit# 
of a number of woodeJi elompcra of Wtleai wording in a large tningh by 
meani rf eamj or wipera uti the eblii of 1 water wheel The cfothB ere laid 
in the LToogh^ and A quotitity uf warm wateL in which li pnt a portion of fnQer'i 
earth or sowft being poured uimmi it, it it subjected to the action of the atampen, 
tbc repeated itXmt i»r whkEi orinw tlm to felt and enmMne more doaely 

together After a time it ii taken ont,, and. the greaeo and filth wnmg tberefnim, 
and Aj^iUn rotumed tu the foil I tig mEb, fnim whEcIl it !■ occaakimUly taken to be 
atretqbed, and to iinda the plaJtv A hae acquEreil Til the trongh^ Wbcb it la 
lulflclcndv rndbd nnd brought to the quality uid thicknena dealredp it b acoured 
in die trongh in cLror water Untit pctfectly clroQt aftfr wlticli It ii bring upon 
tetHcr-hooki lo dir- 

FU LMINAITNG POWpFBA A variety of chenueal ^mhuLalione* 
which oaplode, by the nppUcntlaii of cerlaJn dcgTcae uf heal, with imtaniianenui 
OcHnhnBtioii and urodiglouB noiae. ^e DaroHaTinn FowntRi. 

Ft'M ICi-VTlON. A proceii for dEuhroying Eo^ita^ooi mhiainala or ofilima, 
by thfl fumciP uf wnriiiaj aubfltnncei. The moat efhcacioua mh^tarKt fof thii 
piirpoH] EB chlnrincpi which may be readily a|iphied in the aJatp ol goa by placEDg 
m di* wpartnuMjt to be fnmigBlDd on eaithcn pnot MiiWnmg sea wli mj blick 
olride Eif mangjaneie* and pooling dilute nil nf ritriol Upon the tidature; btnt j| 
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uiLLiLicn ttf cliloridc' of lime l« |^e;ii£niJlly i^rfCurrmi. Next clalorine fn 
ifl the v^4ipo>ur nltrie aitdf IilbeIv, of mnrialHE acid ^ hut the fumes: of 

hnmmg njlphiir^ nr ctplodcd j^npowdcfidcKt^n Uttln ODti:&detH^p. 

FUNNtL- A conKccil or bellkinwitlied inatrament Tritb h narrow tiih^ for 
fa^ilitaiiog the tromferriu^ of Uq^uiiU at nnall HiiKtanceff frcnu ane tEBsel (o 
anoLhrr. Any pipr or p4Ua^ ij annietimej culled by ibkt nam^^ tu pntiiiaijit 
Ebt jtnnll nhoflt or tube ctf a Euo. 

FUa^ in CoisimcTcei. rigtilrtei the ihlna ttf KTeral iprciw of animiltp drened 
in ahkilli wltli the hair ^n, and naed fur ihe purpawa of dreai. The kmilit tnUilJy 
rn-udf qjie of ate of the cniLiiir, friiljle, lieovcrp hare, rabbit, Ac. The fur^ 
properly ao cdleA, ot tiirioua omphlbiciue animala, aa the scad and bcoVer, la 
ptotecti-^d by a CDntin^ of long coam hiiir ^ Ihii hair tequlma to bo removed 
prior tD the abort fur hehig ahodted edf for the parpooe of cm^rini baht. This 
IB ^enetult^' fiffected by hanili fur which purpose wuenen and chudtEEL are em¬ 
ployed ; but u patent hll3 Teceotly been obUlncd by Mr. A. Util fCit a tnaeliEDO 
for pcrfotttilD^ tike operadnUji ttf toechanical arrangemeiiti of whwh appear 

10 iimple and eflectiva. The nUn poasea turUid 1 projecting bed^ aud ia 
advanced oj mocblnciiy arranged for thoi purpoeo^ tlkn IcnaioEl of kho akin being 
duly tnoiiLiiiiurd by woi^ta lo front of tlie pmecllng bed ire two c^Underfl 
of greater length thau the width ikf the ikirmr And four or fire inebos in dwtmeter* 
Qrer the abriniLrErence of each of these cylitiders,. but in coDtiA^' directiaofl^ 

11 Wnundf in a i^phal Hne, a projecting rOi i eAch of thcfltf nbl tliakjl^ only uOr 
revolution of tV cylinder id api rally iraTening ita entire length. Theoe cytin- 
dera an: diiren by mesna a\' a rigger on the oxij of iho lewet otiv^ and ore 
placed to nenr to ooch other ai to occ^alnd the fib« tu come in cvmtnct and to 
yircra fThatever hair or fur comes between them. As the akin ia dmwd forwBLrdl 
DTcr thr rd|r af tits peojeotioH bed the long Inura iiand mrarly at right angica 
to tho r^s en thn DvIiddcriT whicht m tbeir revoluiticm, forcibLy oeizc the baiTA, 
■Tid oxtroct the tame. In order ibat the iHetaure of the Hha may Uet framewbat 
ckalLc, and take beturr hold of the haiFa^ they ore covered wilb leather. 

PUHLONOr A meoiure of lengtli, equal to the clgliEb port of a mile, or forty 
polei. 

FURNACE, A Teasel or appontuRr wherein fuel it burnt in themlcidp mana- 
faclutingp and coJiiiAry opcralioni. Fomiksea are as Teiinaa, md even more aOi 
Irmn the particuliir ohjcctft fuT which they arc designed \ In accompliah th^ae 
that they sbAlI perfutm their oI^-dh In the tnosl ccnUooitcal and cnnTcnient 
manfietj. Is thft proper study of tlkoso who hare Lo CLmsttuct or employ Lhcirt. 
The propet eheice of nmteriAia> adapted to the d^ree of heat and otbrr cuncmui'' 
ttanoM, li ilio of the grcAlcal Importiioee; in£«d, tl^c cemhing producla of 
fomneeR greatlv^ and wholly, depend upon the combined appLu^duu of 

chcnikcal knowledge, muELufacEiiniqf Ckpenchce, and inrontivc tfcill. The fnl- 
luwing appeir tn he the nsentlal quali&catiniij of a good fumece : first, tq be 
able to canceotrate the heaL^ and direct it » is^och at possible to tlie tkkb- 
itanca to 1^ Mted upon; arflwuit Eo prErrat tte dlaaipatfon of Ehe heat after 
iL Cs prodneed i thirds to obtain the grcaCeit quantity of heat front a given 
yppntity nf fuel; fourth^ to be able in regnlato at pkaaura the neeta?ary 
degm of heata and have tt wholly at the owrAtor'i toanogenkEn L Under the 
acticlei BofLea, Ara, FouADat, and various olhen that occur In this 

work, niimeroiu practioel oxomplea are given of the cnnctmctiifu of fumacca i 
it will thorcroto he our busilkC«4, under the mrsent head^ to supply the dcfl- 
cicneieB tbot arc left on the subject, which we iuaU premtse by nmir ohierraLicins 
on the nature and proper eoEutmetion of furnaces ttk gcDcrAL In the constme^ 
tioa uf furnaces for boilers every iMfifg ibould hc oombmod Lhat haa a tendenoy 
to odd to the Effect of the fuel^ and lo avoid tlialwhfch ii calculated to dimtnian 
ita effect; but withimt a knowledge of the ikAtnre of bnmiog, we iliiDuid be 
like leamEii traverning the ocean wnbout a compajs. When a portion of fbei h 
ignited iu A rfw ffre^plocc It miut be anpplied with ill lo enable it tc bum ; 
oud ihe fuel itself in the pocesa of burning ia purify canverted into gnacDux 
matter^ which euapea up tba chimney with a portion of the air sapulkd to ibo 
hn ; blit the greater part of the air b* supplied ought (as Mr,TredguJd obutrea} 
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ic^ m ihe pncen, b| ita ait\-giira iWJlill|^ witb tljit c&rbap, and etha 

eoTfibuiillile pdrl* of fliirming cnrb^CLic guL,, Tapdur, m 

crdef tbot |3€rfEct cambuitiDn^ e>t burning; of tbcr dikj uI^ ibe litf 

ihonld Bate fr^i^ atcen fltCfV pot of liifi wbicfa !■ bsatfu fuAlclpnLly 
txy bumi « fi^l nsust be b^aM m a certnla dEgree, e^tbcindse ita etenaeDta 
vdl niit EoiEibbie wUh iIie uxjgED af tbe ]ur< And we ideu the advEti-^ 
Ug« of a regulRT nipply of fUtfl; tbll Itdrantaffe U Renter in pTopcirticin to the 
qnnntfl^ of bldtugen «HltBxnBd in tbe uine ^ if n btfge bodj- of wse-ii fud bo 
at once put upon thn Are, tnudi of ibe bjdragen mU e^ape io i atate 

imcDManjed, carrying oA' witb it a TWy fisMMidtErHblc of hfint; wfnsrriu 

iT the furl be thinly K-aitered over Lhc lUTfiutt of the fbre part of the fire tbe 
bydrogvTi would moat llkoly be cooisumed la peiidng nrET tbe rfd but cinlKni in 
tbc nflcT part of the fire, and tha prodoct go oiT in Kieoko; and tb*i the latent 
beat of luch eteam may not be loit, it will ^ dedfiUc to baTe a horixoniel flue 
of niEtal fur the etnoltc to jmu dung afler it ham left the IwOer^ when Hit itnm 
COB br iMIidenaed, end tha beet apfdied to worm water tar the boll^ or ptber 
useful purpuiea Dot to aurreed m COnilUuioa the ofOobtiAtihle gOlCa^ U if 
hctciJUtry thru they ahonld mix with kbo dr thalboa becuuie hul by pasaiog (aa 
expreawd by Mr WatE, in the speeification of bia patent iu "thnHigb, 

or amongT biel that bw ceoA^ toimokot" or by bring draim thmngb amajl 
fiucfl or cbannele in ibe brirkwark roond tbe firDp in meh a oianner ij In 
be heated before Et with tbo gia to bo cnoEiinnetl ; but nrvleia hydrogen^ 

or icEmB of ill oombinationa, ere cunetmitiy puiiug olf, the introduetinti of a 
atream of oir into the &re-place wHJ onTy late away the heel from the boilat' 
and therEfona' in a atow fire, eoEtibtmg cIiiciLy of carbciiig it will dc; more bann 
tliaii good^ while in a quick fiia of cberry coalt ur cennel □□cJj In which 
hydrogen ii obtrodont, it mnat be a adtantege, end perdeukriy when 

the fire ia rEgulady supldlrd wtih fu^L The c^llty iif ibe dr to mpply tho 
fine, Mr. Tredgold retna?ki^ ii wdrihy of being coruidered, olLhongh any 
dirty wet hole ii nmally ealeEmiGd good cHougn for tbe plioc. Now 
the dr DU^ht to hi' dry, fur air charged with motltore il luiproper, and Olkly 
taken away beiil j but w^bene ihere ii a TEiy law cbTmoey^ nod coOAefpiently 
an impelfuct draft, nmnD water in the oab-pit will hH^eosu the drajftt by 
being inverted into iteatti hy ihe heat ef ibe nabe^ the mEiture of the fitcam 
rendering tbc itnake much bgbker ihan enmnaun err. The nil ihonld be eoed 
wht^h it cOLeti the oali'pEt, that It tnay p*Se with greaier velocity through 
tbo fire, end the fire-nlacc! abed abould hc dry. In Ordiw tliat ibe anpanitni 
may bo durable^ and M in order wicb little attenfiud. The Owning to 
admit aJf to the fire abunld he iulficiently large for pmdiJiiing tlie gmoteat 
quantity of rteam that can be required, but nut lareer, nod it ibould be 
conitructcd on ai Eo increnfle in uie aj It epprooebe* uie fire. TIib area uf 
the ipancs between ibe bari ihould dearly be nmeb plater fhnn the area uf 
the pTfleU tEiat aihiiitA aif to tbe fire^ The lire iiian]i| he- made {nkmcdhitdy 
under thfl bailer or Otbtt vofiacl to be healed^ that its fiiU cfiiwt tnny be exerted 
l4Hm the botlam ; and after cjoMng tlie fire, tbe jnixrure of fioOie ■nd amuko 
abniild paa tlimt^b a wlifo nod abalfow R|HMliirE!^ called the throat ■ — wide-^ that 
It may apre^ oilder the ereatret Btirfiice of the builcr| nnii ihotluw, that il may 
tbraegh with conHiderable Teiocity, and conaKpiettlly br impeUed n^oift 
ton botOnm of the bailor. In making the fine dn:ulate^ aocording in the uvu&i 
nid^^ rtmnd Utc ildea of a toog boil^, the heat ne^er extendi far encnjph to 
nmder Vt effectuid througloNt ita kngtb, end Ibe action being ufafic^ tbe 
odvanta^ gained im '^try trifling ; for ibo same reOKmi, the tajiing of a flue 
In return tbrongh the boiler offert no ndrontagn that cUmpeniatei for ei, mnu, 
Tileaity of Cimutrucban, since Ibe heat may oj well be confined to act nDmi tbs 
bntLun], and hare LeK depth orwaisr. The dtptJi of fiifil to be ehi fireat iV 
laine time ahould be lumcient to ignite ilw frcab fuel, witljuiit liuo^imcr iZ 
acEion on the bullet in a ncmihle dr^c. From the obaenpatiimft andiS^ ' 
tneiJta tnadc by Mr. IVedgcild in fkiurmine thl* point, it appear t|tat Jjjc ^mb 
nr btireinB fuel ahnnld be nbuui three or fonr tjin« ibn depth of «hai it add^ 
al a time lb feeding the (wnnee; lliMl fonr times when yoHn frequBnlJ 
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and diTM tiiEiM whtu J'ffll f«i3 leUan^; wnH ocirtEr^LELg to the rnihjra nT ihf 
rui^li. t^iera vill ht grBntcr or 1m space wanted betw^a Lhe bsia anil the 
baikn- In the EDnslrueli^i of iJie cunduetvr* of heal ilitmlr! 

htt unsi^ somif mtud wort ifl alHolutd-j-nBcemry—dial i% simply t}ie bnfS aJi J 
a fniiiB^ nt tllP icienth,^ TbEtn thr fud la pnl tn. With pr milamiE, b dmr; La tha 
Utter cise, the sj^act ii (4 be (UUd with fucL The reit ncf the bnckwork shaailii 
lie baEc vLtli hwrd well bumE bnekj , and la Onler tu rnuBiie the heat (a tbi? 
baiicr^ ll WlU be prcpiT \a leaVQ cairil^ U the hricfcwark; and, witli the 
tlon the nwetvor^ tie% tn fooik b dinlblis waU^ witb a hollnw specf 
keeping thv ixuutim of Mormu olllirtys ID view—to insulotfl ibie Urs-pUce Itdiu 
nil budin eJiaE am rapid ecmdueCnn ef hsai. Between the &re door nnd ibc burs 
there ebaoM be A de^ spacer nn tbk the lirsk ccmIj arc Laid, prcvIouB to their 
being puilicd fnrwnrd □□ the gtatf^ wbiob ihould not be done unttl iLey Jinvei 
gii-eu out their goS over tin: brighdj ignited fhel tm the ban. Tlua defl4 viutco 
is Euninlly enVciedi with on iron pdaLCj. calJod d drtid pUtC, but Jt be prefeiBblfi to 
Boor ii witb lire tile&, os the latter are I’Hfl liEblo to difect (be fittingt of the door 
nud frame^ Tbs hum are of coune prepoitifmod to the sUe of the fumaeo \ 
they Hire nsuiilly Jtrocn to 3 inebefi in depth, and the thickiieflB Tnzjing’ ftoED 
I Ejq 1 ^ incli ^ the length seldom exceciU three fort i uid where B more extended 
gimte U required^ they &re generally Uid 111 erponvle Uagtli) upon traiisTenie 
Learing bv% whicii reci>iva bodi enda. The fpoect between the bore arc Irom 
t to ^ .on Incli. The whuU area of tha groling sboidd he about nne-fonrth the 
area of the bottom mrfiiee of the vesrefc to be boated i eioib font of such gmtmg ii 
adapted, according to Mr. Tri.^lgdld ■ udecdatlo^^ (o barn one-eighth of a buabd 
of cool per hoar. The name area will aciwer hir either a alow or a qnlcll drc, 
but in a ilow Ere a greaCjcr depth of fuel it uccesuuy; and nt^o for tijual bulka 
pf any other kind 0? fu^l^ th^ ■a m e area wEl imply u fpr ooala^ bni it will be 
nbiiatis from tbit rele tbol the arena to produce equal quoUtMea of oleaita. 
will bd invenely aa (110 power of the fucL Tbe damper ia oeil fituated at the 
opening into the Btie; it ibould be supported in in illde by a counterholnnce 
weight; and Ita fiction be rendered easy oind certain. The door ehnnlid be modn 
to abut as doK fii poflolble; hut thrm Is 0 dliEculty in keeping it lo^ wbwi 
expuacd mucli to the action of the drc ^ they ore bcac defended by making 
ihom doiibleii with a hollow apfice for sir between (hem. Mr. Atkinson's mode 
of oooitntrEiog them ia good ; he riveti on the ineide a hollow coat-kron box, 
which jiiat dti the doorway; tbe depth of the sides qf the box lo strengtlunii 
(Le door ai to prevent its warping, whih? the hollow space of coiilmed nir 
preventa the caespe of heat- A sliding door, belanred by a weighty in the 
tuaJmer of fi Hsb window, baw mno y fidvaOtAgCt i ii Is more easily opened and 
ihut ; is out of the way wlkeu optiti, and iLuu doK : when any thing is to bo 

done at the BrCf a aiimller opening Buffices. 

I}t£amE'M Fhrma.^TUt mvcCiEioEl of fi mode of COUftTUEtiug fumseea cal¬ 
culated to bum flJl the fmoke given out by tlie Juol, is nniiilly alirfhuteJ to our 
Crlebmted countiyifum, Mr. James Witt; but It fippeUTa from tlie vnlnme of the 
Academy of Sdencca^ at ranSf for 1GIH1| tbal sgme iUCCC^ul expETimeuls 
Were made hy M. de la Hire, which haH referanee lo on biTentinn of many 
years prerictla dutCt by IHelaimC, a Ftcucb ct^ncer. The latter, wo fire told, 
exhibiifed hia furnace for eunsuming iu own imokc al the fair of Sl G^rmaiu, 
in the your lGb3- Tbe fire-pUco of Delaeme oonsifited of a long tube, 
bent mio die farm of fi #yfitmn, and Luvimed^ the Longest leg of wbiuh Ibtmed a 
chimney^ Olld the sLortest the bnmace. The fae\ wn depmjted Mi A 
near tlli lop of the ehprteat leg, being supplied from ihore+ Soon aJlcr the 
ignition of th^ fuel the beat wai eunmnmlcated lo the loiigcfti Leg or chimney, 
and by that mFj>»a a miTrcnt of iir wm cdiiicd to poEs downwiml througli tuc 
fuel, And under the gmte, where thefim(^ was cotuumcfL 

JflaU't — The eflrlicit appliOAtioii Ln thli country^ of appnratui for 

eoesuming the denso stnuhe of rmnarea, that wc fira ficquaint^ with, is t|ie 
invention of Mr. Watt^ in 17^5, before nUuded to. Tt k ibm described by him in 
bis tpeciiiEration i '-^My newly miptovEd mitlinds of ennstmeting furnaces or 
hrw'^Aces, ofliuut in causing the imoke nr flami: gf the &cib fuek in lU way 
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to Um finri or chiinnCT, lo ptm, -mth n of freili wj, tlitotwli, 

met. nr among Tiirt wfijcll fan aWtwJy ceurd CnfmoLr, or wKkh ii conrrrtnl 
biloeakt. eliaiTiiMl, or cintUr*, and vhirh if intmielt hqi - by whirl] nifins 
thr fi^hr fud fiWBfr ptolsof OtB flime, by nming mio cl™ with, or 

by troiight nur vnto, the iwil iotenwly hot fijt-l, and hy hcinir mlfrd 

with the cinTtnt of frEih nr uniumeij oir. are coniwacJ or Mnterted into hHl 
OT into purr flame, free torn mmke. I put ihie in pHedce. firtt, hv iltifpini 


tip fiTEry AreHUff 

Insi lalCEntkc^ 
nlEniAl birr iIibii 


b or pfiasw to the chjtnnEy or flun^ EKCfpt i 
« the ftiHl, ptarin^ iht fmh ftiul ahan 
n ikni vhftfh u urradv convrrfcd intn mW ™ 


nich U Oftt b 
*l“Te or nearer to tlie 
^ , already (smyrrttd mti, ctkt or cbttrcoal i itnd by 

comtimctmo the Jirt-placei ai rtirh niltuier thnl the Jinn,* and ibr aij which 
aniiMtea the fire ptiii dawowB^ cr latenUr, ot horimnUily, ihrench 

the burning fuel, end praa frem the lower part or 'mtttuel end or ^de af iSe 
fireplace to the fluw or rhwincy." Ur.Vatl thru pvto «1 olnmple end 
n d«C«phon of ^e apnliealiou 0^ thia printipie in hi. ^iftredwi, wCirh we 

whkh wr.1^ W -amr ito^red Btengettanti introduced 

Which wo ehnU hare occaiuiiq to notice rlaewhcre. The re«ri1Wkni n«l 

the lusming fiiel, 1 canu it to ™i [Jireiigh a rery hot dor or orea 

heftre It opinn to the hottom of &ie boUer. or to the part of the 
It i« propodfid k» mdt toEtal, <rr pErfcirm any cthEr by »Kirh meiiiw tbs 

iTQoke ]j morr rfleetolj^ mnenmed. In oicr euei, I cauae itir (Utrtr to [A» 
Itomedialely from the fire.plBEE into tho apace UTliicr a boiirr, or into tlir Ved 
of a mcltmg w irtW furnace.” We anneit the invcwnr'i rumple of thu 
J^ngumEoi of (.be EOrUbCE, m ll la nmpkr ihau tbe fft?iDEr, and eqnaUr 
tiTie. a a rEprEBfnU a rFveriwrat&ry^ fumacE, for melting of whlelil b tbe 



the frE!^ ^hltih grulimlly nu^kw down Oi it a eofuumed benMltTI-ibmit 
Lhe middlo of Lint mua ot fuel ft u IuLpumIj hot, m it nmakti of -nd 

ttjtB llmi hare eEASEd U> »1uokE. At i I4 no opeuin^ or opaq.i bn b adn^f^h 

aiTr Mid fngulfllo th* IfrE. At ihe opiKiiLto end of Ihe fuTituo Ei anot^A™ 
to bo nted idthcr for chiEirg'big tljy ftlmaw D»r attmplnjf fy oonriiHnh 
rffeoled hy the CCrinntoT cnnrcJlt produced ty the opEnin^ of tC ^51^ ** 

b fimt lighted upon ifw brick areli lUjd when welT fi^itpd ^ 

^niduAlly added, imlil il ia fiJWiI ttp lo care bebg ticn to ^ 

iniEnUooi for tbo mlt to piitEp efther oniune llie or ik 

lKe fmni wmU j and ^ inuob air k ininiilU^d bt^E opetiii^ir i Wid 

vlthnut {ruudng the invoke to Bsceud pofpetidiciiiliidy fiwnii if ■ k'^ - done, 
do cf too fliuch hr po admitted. OccorionaHy |(ie cioetimD * t 

B "* p lilted ■vrfll!] 
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■ Ci)##r, to OIIUB dtE »Lt [41 tfdtev whoUy or partutUf Kt t." Dy thli bMiiqii, !t 
^ill lie noticed* Mr. W'ott (i»C jip^liEd tbc doicd heppcr* now to nmc]] ussd 
ill Lhe feeding of furiviwsv. 

The M4awid@r flgurB c:ihibi(» anolheT idmirohld amtxiwmce of Sfr, Wntt'a. 
wl^h mmy isiccefthdg in^fcgrmhfcft ckinwa aatbeir own, JU wfU u tikil phtn 



alrii:iidy (k^brd. Mr. W«itt obwrreir^—^“lii Mtue ork^ t pljica the frefls fuel on 
a g^tniop ns euubJ, iu dE Of. and borond tfanL grihi^., oi or tLoar the pluec wlwrE like 

Harne |Us»e into the Hiun or diimnisyai 1 jilara otiEithcif fluiduler gtdEe 4 ™ 

which 1 uAlDtiuii A &re lyf ehaKniJ, tiko, or raolB, whkli have hMn pcerlimiJy 
bumeiL uj]til thej have ceoud to iinohe, which by giving intoriae heat, and 
BdeuiLting foou ^ir, cotuninn tlie maarto of the to fires" 

TAonyiioa'j PaienL —Mn Tbompeon linfl a patent hi 17B6 for a fiimnce on 
t]ie ■ame principle oa Wait'fli hoi it wm n leu deviation fram the oEiLmMy eem- 
■tnutiotL The fire-ban were mude aboiit one thirdJoJiger thnn UB^ud^ and at 
two-lhinlB of thetr kfigElt fiwm the fnjut B kpw arch wm thrown acf&4i the 
firt-plftcfi, under which the inMikc fcuhed I'foni tlifi fore port of tJifl fire, and 
Woa thus lEP-pv^Hed lhruug!i aomr mtenseJ/ hoflted raked riwl, lying lUidifr ond 
beyond the ateh ia.|KiD han^ atid waj thenrhy oaninzEiLed. by the mamige- 
menl of a ftOKCf, thli apponn to colraiated t4 otiiwer wi^ 

ifCflbcrbHi j ^Poirn^-^In l»fil Mewn^ Bohorton, cif Cjlaagaw^ patented idine 
iniproycnicntl Upan Mr. Weti'a plan% which rendevEd the- apparatus more OOUt- 
pTete and convii^iiienL To these gcnilcuiiie!!, indeed, ii nsUilty otirihiitad th« 
first BucceisfkU appllcaljoii of ihe priuLiple patented Iw Wbtl, of Iriirnio^ the 
intukei owin^, we ere incltncd Ut believ^p ti> ths mtOfference of the pahlk 
in the eiirly port of Mr, WittV ctureer to the nuuunce of deiue omoke \ da, 
from the canEpamtively small number of eogtoea at that thne, the odoplinii cd 
meoni to hurti the smoke woi not ma much fought afWrH inined In oir- 
cumstitnce may be reckamnl the imakiUnJ nmnnei in which berinkLaycraf 
tending to eiL ndeouatr knowledge uf thie snbjectt nroentod the work vrMch 
raumd tlie pricidph lo get Into disfoptiie, lathrr than the hnngllng attempts to 
cony ii into efiect, h w^ in couuiiucnccp given in eviiLtoj^ by numerous 
witnciacfl before a cofnmTttee of the Hotioe of Commune^ that siore reoh icerr 
cunitmed bg humiaff Ibff JSMu&r Mon ohWiH^ (l fti pMf tmcfoutam^d f m eihoc 
Words, that lutismcd gOJ afiorded le^ heat than cold nimkeu The pruhahillly 
fi, thill mure air Was odmitiad than wif reipriwte to supply the necMBory 
qimnlliy of cliygen to the anhonoeetnij matliTj and iJint hi conse^jurnce of ludi 
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ni4nieEmnit, tm^pcratuM of tht (Innice dr dT the bdln- wu leJnced, 
re^irillF^ Ml MlditimuJ quimtity of fiwl l* gut up the. rraqiiite l»4t 

iifj/ULfi Pjamt^tn the je^r 18JZ, Mr.TTiium Eil-iti, «f Shcffirld, i™)t 
cut • peicnl for im^Ted rmihciatoir fimuie* for mthitig mrtils, m which 
he iDtmduced whel ho termed an air eoadacfer, for live p«re«e of eouMvine s 
•nrun^ PUTS tnr upon the juifoee* of the aetJiie nheUncei mdei rtd^ 
^ This ^ ccndneUST MUkled cf n eellieai panags or tube, made in the 
bndge er wall oi brickwoeh Si the Wt of [Jio fhnuHre, the lower eed of which 
.•pened tntD the nh p.t, where it wu wiihmed, and the iik nr the apertnro 
j^egnla^ by » wsire, which mire wn. opetMed up«> hy q long rod ptwiicff 
Ihcdngh liie ftonl ctKJtmim qf the uli pit- the Mlremily of the MTliJbc 

or po«Bge 1 ^ ™i pssa re^lj ^ hnii^Lj lum 

givHi tn It, by Which the jet wu thrown qpqn the enhitiunKs under dpenttion, 
« ^ust the enntnl of heated rapoum, before they puscd over iheTridge ! 
end Ihia nmior stream iif frfc.Ii an- wsa found tn itBJmrt .nlficieill oiycen tTthe 
cttHiCpnccwti nsAltcir of [hj& mid Wfi U. * 

Annflmwf^Tbc nnot^^ and llerniclons cifcch. esptrisnwd hf 
tlie public fram a anoty atnKwptrre, drew the attention of the koiiaiqn. tn die 
rtljfMti «Hi « Setert ^ die H„u„ of c™m«.a wis appointed, in 

1819, "to inquire how far It might ba pmclicable lt> eampel p^ni oditK 
■leMt) ™mn« end fi^oee. m thrit diaerral works, to ereet Aiein*tn a mannEr 
prrjndieial to p«ld« health and emnfori; and to report tlirir aWrtratiOn* 
therwii to the House. ■ The comniitlae haring q«eftjiin«l Snd reportetl to the 
JJfliiie lliia rx^uettod oF DDokc fiMm funittcei mfebt bo ixicinn- 

pliahcd, ft bill u* embnice tlial objcEi vnu liMinfht mio ihe W 

It wo tntided—Act ^ir ^uln*; greftt^r fimnity in iba ptwKrixtlfftv ftnd 
ftft&trtnc-nt of dabHnceft nriiitlg ffom ftjmifn nm4 tii tbo worting gf tisam- 
enginet;"' to cOcnmcu«« I, I82L AniObg ila entltttoiii arg iJid foltg#- 
may be hwrul for tbe court bEfEH-c wbom vay idcb 
in^ciment ibo]] be tned^ Id ad^doxL to the jodgment proCLmioeExI by tbe mid 
effort, in cfeK of Amvlotlon, lo ftwm^ tueb emU u may be dHiuEd pro|K} snd 
TOBHmafale to the prMKutnr or ^rmcEutCin, lo bp p«d by ihe party or partid 
lo convicted:'' Jl wo al»ff cnaeted—Thai if it shall appear to the Eoiirt^fore 
wbtcb Bliy lucb indrctmeDt aball be nici!, tbiit tbe griEfunco noiv be rviUEtbed 
by (titering the Eouttmetion of the fhninee, or any other port of the premlsEa 
of tbe parly or partio o mdioteil, ll diftll he lawM tc ibe «,irrE, wuSoat Ah 
E on^l Of the pTi>Kcutor, lo make meb order tauEhiug the prvmhn u jludl 
be, by tbo ^ conrl!, though^ (iipedient for pmEoting Ao nmtanee jb fntnre 
before passing fusol ■rtiten™ npem the de&nJml, nr defendautg lo cnnTlcted," 

who was cne of the gantlEiBra 
csmuiHl before the Commiiico nf the Ifoma, gave it u hi. nninian, Umt lb* 

Ijrmc.jNil wnees of thnj^ancc were, the ptdting an the foe toe mneh enida 


the iHin^i»e T liirdly. m flying the fire with a cutr^ cf^i^tr^ 
tcract tho effect of Aw vicdH Act npcnitfl ogainEt Ac draft. The ^ 
the neitt page repiesenta a TcrticnlBectiOQ of the apnariUiu, The '5 

the fKditlf^Dor Fore made as usual; the smn^pi^e. 

under whicb a on Aperim^ wbw« an intertrie lititl ii prodaeod w>nvii * 

Ac EiQDtE in Ao Itectn^g fiite by mEaTii of » anppiy tjf 'dr Anin^K 
npitfturn CI it ibca pfwes into Ae fly* and ibe Ehii^cr A. f>m v ^ 

yguftl mannerw Z Z i9 «u oir ibift arid drain In ij^pply tJi? wS^h aiTA^ih 
ft ’Vftltfl limited under An flrr-plaee. It may be dHsernm? 

Aic ybjrcta oiined ftt by Mr. Clrcgion in tliij omingiDheiit vtoadd hm 
premoted. h, making die partition hctween the nseenjing end 

A mid Z, of nr copprr, uspteftd of brick ; and timt tn EEynomyrf 
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improFEnictili 

u tDEcilEil m the Jir/wr/ary of Arti^ and it d:e»rTmg of peruaal tli* whii 


fulUaCu*' 


Z]uA> PaimL —The entiTe ijM^KatkOfa of tldt _ 

/^rCir and it d:e»rTmg of | 

kK bicn^d in t3ia ffnbjefil i th^ leading arrut^esieTii;! may lioweT« 
derstood by the foliowuag eatract The iImi amn^m the 
blirtat near u poutblp undEx thn nuddle of the boflcf,or odiarXeacl ■ 
and to hire the apertuitt or apertnrefl for the Mcapa of the rarefied air end 
Emoke than the door thrmigb wtiieh t3» fuel fi put in, bo dial tbB heated mr 
lUld fiasEB^ by itliflir eipanilve fflfce and dimtnUhed apeiflo gravityk thaD pie- 
rent tktf cold air of the atmoipiim from pffliEtra^g benemh the of the 

boUert ™ ofder that the cold air admlttrd at llie daor whm] dio fuel m intro¬ 
duced, ahal}, in it» piittdfe to the ddmuey, haxe no tendanty to mix with the 
heated ESKS uorii after Wey Isata ceajfd lo act upon inch pam of iho boiler 
re required Eo be Enhnlitted to thek action alone. A di™Dn of CBri p1at«^ 
irfudme fr^di the euda of thH han iwfirt to tho doort fli^piratra the gratCHrtwm 
hum the aalhhole siid air-diic4 and porenli any ah- from pauing into tha 
nate^rotmi which dnei not past ihnRigh the Ignited iueir Anolhcc prahwT^ 
in Mr. Lofth'i arnmi^inentBj eonokt^ m iho employmani of two fircji, which we 
wili call A and T^lth a wall between thetn, which Hipporta ibc niiddlE of the 
boiler Bcr™ itH wIdtlk Kacll of these fim has a coiumon flue, which ienni- 
nitfiS in the f htmn ey, luid they cummUHicale with each Other by means of an 
open arch under the partition wall; c&ch fire to onjiniicd alt^maiaJy with f^t j 
and the arrangement of the dnml^ra to flish, that m from Uie froEb fuel 
in .A ihall be composed to dEKcnd, pasa nndcr the arch of the divi^ou wall, 
and Ihmoeh die gmto bllf of the fire B, nlnUg WlEI] die fraEh siir thal EUpplics 
it where tiie smoke it etHHnmed; the emrent of heated air friim hatl^ thus 


would result from the partial Exchange of trinperatmi!* between the nppoaite 
iTttrrenti. But in thui alrilracting dm waste heal through the medium of good 
conducting sohstanM, n Hifflcient tempeniure mml w left in dm aacending 
Uolumn tn TnTiiinitniii the ihrofL 
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TOlllcd^ takes ill cuime Mrounfl fl'OA hiia the chimiiey^ the tsnif Lhat 
the fu^ In A hu UittiM hrighl, thkt ifi B irquitei repleniihing; the linmper^ 
Bjr then revervedp which remtjrci the nwnnt fa the chitniiBy:; tbtn l!w gn» 
the &nh &ie| in BdnceD^ undcF the hcforETPflitbncid iJTh np llLrDU|j;h 
the gnte hart of A, alnpji with the ftmh air of iuppl^^ and h^ing thf m i^ih'di 
11 coaduEled Iq lht cblmn'Eyi, lo Ihie nhemata qtta.UQBt the o|Kmtion of feeding 
is contlaunUy repeated. 

Im^r^ratnt.— Mr. StMl'i ire-pUct: wu of 0 cirnaliir fomij nbd mbd# 
to fevolte OD an UpHpht uis by a gear connected lo iti low»t catr^mity j 
auHion woi ilia giTEiip at the Mipe time; to ft flutEd mQeri l^min? in haMringi 
uiidemeiLth a hopper hUed with eonJi; Lhii roller bfoke nr enuhed the COldi to 
a Bn:ffiEJentJy amnd. end pn^ected them down on molined eliOOt, which dii^ 
Erihated them om the dfmUjir gmlii na it tmucd mind, OI rvpTVii.-ntHl in the 
aiuLEied Hctinn- oo ahnwi n nf^h preftinre tuhuUr ha^, set In jnsmnry i 



I i h the rLng or rtm which itirrramdi the dicnkr mi*, mode lanveirhBt A 
than the lurip uul turning muiul ia an irmi 3, SIImI witk —-j 

prerenu tbe air fNm pnuliie hy the rim; N b a tMtattEc pb+E tn 
eahea which fall’p D a lopthel wheels turned by uit conTcni!^ J^etiTa ihe 

c. -™l in', CTO- !.« -t L^™. A t ^u 

E the breaking and tufiplyblg roller, which pitdecta iheaif^^ +L - \ 

»h^ Ci It, into the rvi-ol^g gWcp wlnch^ COIltiniiiJIy fpraentiiig [reih etiEHkj^ 
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tbe rual b ]TnFtiy unifumiS^^ djifErkbutfd litcrecn. TIjc gmLc li mftdc tA tLim hi 
•flildn A diTGctiflU iLtuit the* Ihsh couIb LinHlcdi&itdy nflbct thev iLre {LepflUkd, 
prcKnted lu the hre ^dcx cQi>tigiiouB.]y vherep by the dae admiHainn ti 

vivkd camhuxthm LmUmliflijtlj jilocr, wnH till frsh riml u in hxighi 

s^niLiun bcfnnr oiete it thrown Qfi thfl samo ikAfti the revoluliDn uf Lbe gn.i^ 

being luWx 

ilfomtcnM PaioiiM. —Ml, Bn^ntou haA a patent in IS 19 Tur b iBroIcrng fire- 
pralE «f n MlniQAr fcind: hnt whstlHr Mr. StEfiFa WOM. EntHedent to it (sbK would 
appear ih)n:i the datci givckj, together with thf eirtnjiiutiiDCH)^ ve dn not know. 
Jdr. Bruntuii hMi, ItoWcTerp the credit of cKrTying hU ftppATitUB hits aUccEoafn] 
uMCp and of having rendfired ft TCI^ complGtc. Anaang many jndidniu COH' 
lrlvimce9f, may be noticed A ccvolvillg tcraperj wlllcli giSiLhcird Up tho Bahca b 9 
they fdl Upon the axil plate^ In the fnllawhig ywp Mr+ Hninton took 
UUl A lecond putfut fai improTEmciita upOti tliE former ‘ tliEeE chiEfly coq- 
dsted In A mo^of miilog or IdwcrtEig the fumace at plEoanrc, m m to dJminlxh 
or mi::rtaee the beat of like boiler ai reqninid j abo in a new inMle of feedlag 
the Hre. Tim ahaf^ nf iIie cfrcalnr firergrBlo n|Kfn which ii rendreap ii made 
to paae thioogh a hole m b beam of Ifntlp hudl in tho brickvorkt and neeBivea 
ila ttipporL at bottom upon indber bearer of imtip wliLoh ia cnpablo of atidbiE 
up and down in groovetp h ju to eUrate ordeproH the flre^ by meani of a rack 
and piuloRf Acted upon by aIetet or wiiich^ Round the pemhery of the nr- 
culor gratE la a doaluE rim of Bbect-^lroUp riKLug up three or tour incbBSp ths Hpici) 
between beui" filled with sand^ «o lltat when the graEo b ralaodp onotLcr lia^ of 
iroiip attached to wall of the fizmaccp may fit into iba groore and fOTm a WUid 
ralrff Id prurcUE ibo piutl^ of atTp and cheek ibc matiamlsBiDn of heoL Two 
or morw pawgei^ provided with alidmf doorip an made through tJie brickwortt 
for the pafpoae of odmitiiag 0 eUrnmt of air to the top of the fire, iu order to 
UAEEt hi luting ibc inioke; if neeewny^ Tlie fijra feeder ia ^aprd like a 
hopper, placed over the feeding hrie^ biuJ the deli very opentmie At bo4EOdi ia 
capable of cnolmotlfm or Expdli£ldU« ai may he mplbcm Below thb lx A plate 
of iron, placed ia an Indlnw poiitiou, and Hiu»actLni upon pi^olB far the pur- 
pare of baing agitated, hi eirder to diatribiiite the fuel equally ttpoJi iLe grace; 
then ia tha a shoTcl upoo roUErXi moved hy meani of A itHl and idiaiu 
oeEualed by lKe eOgnie. By the Very equal dudributian of ibs COal upoo iho 
grale, a thin fire and a alLOi^ droA ia moinCaiuEd, owing to every piece of 
co^l upon ths grate boLii^ luccefisively exposed co b enrrent (if the^ 
poidlng coostantly in one dETCcdon afron the groiE i tliE couEiauol dropping 
uf iho coal in muiiiLe quiadticap instead of opeuiag the door to choive 
nauali producea a ^At AdTantagE in convemoncep bedilca a avnivtao of fiieL 
The introduction of Hie cool ii likewire compietoly governed by Uts Elcam 
geueTotEdf m Ba to oduilt Ue> more for combostloti thiia a acCoally needed fo-r 
UiD duE B^ormimce of the work of the euginf. The whole Apparobia acted 
Ukdcpeuo^ollv of the aklll or of the EarclEiaoEU of tbi: fixamarL SmoD coq], 
of greatly inJefEcr cnat to Uiai gcnecsHy med, anawmi we|1 with A fumoce 
of tbia ktndt ^d tborohy r^ntta on fmpoilBnt laviug, A Ifam fire with a ahorp 
draft p^□fblc[^E ihe nuiximuoi effect, hecauw the grcaler iba qiiEncity of 
oxygen brought into contoci with the coaI in coirobiiAtjonr tfw grcaler haul ia 
oKoIned. 

fnijji uLMJwnTh— It hoA dotihdB^a beon obBcrvciI by mofl of our 
readerx^p thfif. tbo viTy dtiiAc black tmoke which iuuea fmm the chbonoyB of 
Bteom eogbiBa and Other ftimacef, la not couebonl; iJitkl il coimucDeret at the 
time of putting uu frah fuAlt copttnuca for a few minute# oflerwarida- A± 
thiw tiiUC tbo oir flndj iti way tfamogh the fuel with leES oppoBltioo^ and tho 
EvelullOfl of denie imoke EEBBCff-dOtif the next charge of coiub. To Hupply the 
rtquijica quanti^ nf oir to bum ihLi bioEk omokEp the La to Mr. Muriay fthe 
eulehnvtod ateam^-imgtiiB mojiuficturer of Leeds), dcvixdd o very fn^nioni 
machine. It ii detenbed in a lettrr oddrmed to the Editor of the Zoiufna 
Jiitirmil^rUf daled Fehmary lIS, 3R2L whePfin he hbames,^” The most 
dlbclMnl mctlsod yet known Ibr coufloniing Bmokop ia by tlis admisaion of A large 
quantity of air to ihe holleat part of ibe hrr^ at the tboe the inj(3k? i* Ininttiug 
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fnnD ihe rtcfn1t of coaL l^c necicaBuy qimndty of luT tu ht o^miUcd 

Ollj^hl not to bo 3o«ft Than majr pw lEroU^b %n yipcfiLitv oF /ovr ifttar^ iturk^t 
fat mkA jkkt poUsr &r ii e^uiil to; l\m wlLI ?□oilUtiO tbe 

imoko in tbtBC to fite lucordiEi^ to ihc qiuntilj Ultct ^lUlli^ of 

cojkl put on ftt EHcb tdmc^^ibe iJinoi of cliiu^iii^ bcki^ not inarv tlian livi 
iimB$ in nn hmiT, nor Irn dian tkrH. The IWT lushing into tho tluc ii tbo 
mgrriii^ fn^foe for giTing mcidiQrCk to tniT dev rrguliitmg iELiicliin{.\ which cootiuuiri 

ill flimoQ dtoing the KHinimptiQii of MUbokOp but no kifl^r."' Tlip macluoi! 

bo thin dosoribodf withuut thr dmwiii^ m work biffute illudcd 

to. It cotoilt* of a light fan-wh^et, frytii l«ik:h pivcorda n es^utcioofi tube, 
conuauRicAtkig with iho hiO'pticrt and rontaniing 0 tuntlltg Talrc, which 
QT i^lcsoa thr When the ArOHdotn* la opmed to take in frerh fnol, it 

diiduKrgti (bj mealu nf A iliii ail[£h cuoDOEtad to thif door) k vhicli rrli 
at llbirtT a AUJpmdBd wadgEt^ ibc J^tevot of thiw tumt a mlchct whe^i^ 
which ptfcCM tha tiim-TaivB rdgowajB agaduat tho Clim-Uh atiii Icfire* m frao 
CctHCocmloaliuU hotwom tho itUKWpherE md the tipper rido of tlie idir. lu lliii 
atale of rc^ the nuLchmc remnhu imtil the fire^Untf la thut, whctl ihe enrrem 
of air fnteia ihr lOAohmi^ ttEETHng lOpldi^ the foii-whoel, which bavlo^ a piaiou 
on ita ejniit nf only one booths gnrii a ih^ht modon to 0 light npiir-vhrel of 
mitny toeth; ibia whcrl, through tbo medium of a catch-rod^ otiiL other iltnp^o 
mechiaoiinip ^^iiaUy cloaee the ttLcn^ralrc^ The mioke hafing heeo CEnOemned, 
the im continim biirniog imlil a fmh mpply of fuel im uecewiaiy, when the 
hre^^diHir ia-opcticd^ which puta the quehine iu & iLate for maavniing o^ lEia 
m|ulired quantity of bit lo he uhcitled to oomame tMoke of rmrh charge ; 
the nperilion ii Iheii n7peatcil<^ 

PriiditsTd'M Psientr —Mr WiTUam FdEehLazd tncik out a patent m 1&2J for 
the olgect, hud a iTTiBiEI ejEnder in mmo oouvruictiL plape oqu- 

tignooi to the hinmce, with an aif-t^ht piatao to rise and tail within it^ At 
the upper end of the piaton-Tod 0 cE^ a alLnchedp which pdJM over poUeyi^ 
nnd iti revone and is connected tn the top of the ire doar nr air-Eue doon^ 
by iseana of which canncxlonp wluai the hru dnor ii nusedt the pHluti deacenda 
in the cylindef by Ita oim grairity; and when the fire door U shut dowEi^ the 
piaton rii^. On the autsda uf the cylinder U placed a hralach pm nr chAWrli, 
through whkh iho air pwea (ea the niatcD oaceiuli or dctfeenda} hnm the upper 
to the low^ part af the cy lindcif and eke nTt4i Ifl the middle of ihi^ branch 
pipe ii A mJve or itofhOMk, which umy he so adjiutod aa tn Buifer the air tn 
paaa liowly,. nr hy b rery amaO itrcaUi, lliMHlgh the channel; by lhU meenj 
th« aacent of the plitun ii rcUided, and heiiH iLe cutlio deiCBiit, or dowg of 
liiE fire doaiaf^ or Bir-:fiiiei, does Eiui take pJec^ii DDtil lliC air if nearly all capehed 
from ihe ujirpct piUt of the cy linder^ allowing ttme for tb« requisite quantity of 
Atninphenc nif to pa&a into the oir-Eues orcr the fire^ for the piirpfiee of ton- 
aurome; the BEnoke; lKe titne of cloaing the donri U regulated^ ai ahore, hy 
tbe fiuTe or ftnp-cock in. die hrimeb piuc.-^Xoiufofi JeMraaf of ^IrU- 

StafJeg't jPoiaci/,T_T1lii inrculuita^ wMch Wo Laro aEH»n Tvpqotediy JiTi-d fiuc- 
eejcfuDy applirdt forpik S diitinct appebdel^ to the front of the furnace. At 
^ pArt of the appararuf ia a hcipperp containing a rupply nf Msnall eoaia 

adequate to an hour or iwo'i eoDsiimptieu+ Through an apertun! at the Jo war 
ratraniitv of iMi tebb^ the coali drop betWEdi two grooved mUerat which 
TevolTE in oppuiita chreetlatu, and break ihoac which are too large bo ptlM 
without TvduetldO between ibem; they ihiU Mi upon a ll*t plttta nf whij^nca 
tilcy are cofathuulLT prf^eeted by the ftrcnj of ft ktful gf rewotidug fanner, which 
■catiem them Evenly oTer the burning fbcl on the grobe^ where k Hh in h thm 
bcfl, fta order that air may ^mh upward throogh thcEn the mere euily. The 
appararua 1% hoWEVer^ UiUaily adjusted Co throw a lairger pmporbon of IM Ibel 
near tha Kite bridgCj » that il may lie [here heaped up Or in m ihklter rtratum 
in order lb til the amall LpuLolily of amokc arifling from the frtah fhcl in front 
muy he eonaizmed hi poraiug over <ha bridge. 

C'Adpiwm''^ fitrmaet . — In Mr. Chapman rBoelTed a rew-nrd (roiu ih 

Imciety of Art* for a diflennt irvode of introducing air mto 
eB*li the gtfllB bam hollow from f-nd lo end,, aa that ihoy funn q senca of 
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pttmnd^ vhich o^Eii iutc two boxEs,^ onE: pIocseI In fittfit, smcl thr uther 

^hcnfl the grntc. ill the fhint box, directly anderneaitlj Lbd tire ifoetp there it 
■ n.-^Atcr td opiea oiid alnit to :my at pleamre; the other end Ii corv- 

□ ected with tlie hrickweidtj dimrtly undorthe fire bridpSn which fire bridge ii 
douNe, wleJi a ^OUill ioUrrfkJ brtweeap iilMiDi oae the intErvjii logo 
Acroea the filrtiDce tVom tide to sidBp aijid rallier Co l□£^ele forward^ or towarda 
tiiq tire doOTp Ur M to meet and irrErhenitE the itnoke oci |o the l^Okted Alrl in 
tlie pratet whkh oausee \t to iuEjtim;; atld hGcoEnE a. ibcet of hri^t firt under 
the DotioFu of tba bo1l4!T. By tbiv amin^niciit It will be petxeli ed, that jT the 
front register ts Open, OT pErtinllj there wJIt b# A greui dnift of nrr tliroiigb 
it, the interiar of the grate barX, thence into me tliie of the Flnf bni'lgrr 

nnd ooC of the on^oe oi bopr whicli nh: will he heeied in. fte peaeagn threrugh the 
ben before \t romce !n COlktACt with the fimokei whetl it wftE givE oilt ft^ oxygen^ 
and it Eo inllania^ Mr CbapraEmk rt^nde of supply ion the coolf tn the 

runincfi U bJw eimplo and ExceUentt which wjJl N- EKpf.imc'J with TvfenefVCP t4> 
ibE Mil^omed engrairing^ I U tt lection of the firniiijcep witb & boiler 


i BlhUi- Jill:‘ ; 

iKSilSs 


Fiif. 3 



fix^l ihennn j uadi jf^. 2 a view of the hoTiow birx as they Open into Uie bfll L 
& a tbo boiJrr; the ; c the feiedllLg bupper, wjtli n covet and iti 

t™ or tiiroiBE bottom,, hflfing a lever m cotmlerpoixe by mEana of which 
the cnola are doliver^d Into the fire-place! j / ii a rake* hy mcini of which the 
Lalf-bnmt eoaU are pnxhed forwird previoqaly to btting in a fteih tljjirfo; o a 
slit below the furrmce door, through wbidi the »Lftte of 5ae firr » Ken t ii ia an 
aJMight box, into the hack which the ban open, and in front of which in a 
for the admiuion uf uTi k one of the hollow Ikuk, the whole of which 
arc ihown in 2 es they npen into the box i ahoie inEntinned ;; { a line m 
the fire bridge, thrmigb which ihe air haung pawd inln the boi and thmea 
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thr hm k, eiitffri iiatn iJie fumACPp and cmionvc* the smnke. 

lloUuW bm are uiil Ut be m-an* duTftbte lhan fodid. 

GifZvrtic^nV TMl dilffirra bqt liLlbs frmn ibe former. Mt. GflbcrtKiUi^l 

pLm ii t& hBfti the PIT hj cannng it to pu» thiangb ” hallow pkiw fixed to 
tine aides of the fnrtii^p aod thenco Into ft n.T% hE the fa«ck af the whetlt 
it C 0 D 30 I in CfltlhUJt with the iznoLe^ and cftituM It la be iPiiJlnL 

Fmma.—T\m fonm pf fomueii emptied by etpcitinriltMl oi 
wolL fts precdiliBl eheimita m exttoneJy divenLGwl Ad» which lire employed 
m ntainifftcEorieii in meiiJIur^cah diitillatofy, arid other on ihi jrreftt 

Hiale, will he fmmid nndfT the deDamilUKtion df the ojifcle produced, nich as 
rxOWp Gap, Ziho, fine. In liib pJace, tJjmforp, we ihall ecojilne oltt IlnHcr lo 
thone portable Cumtic^ wliich nne grliorelly employed by Entiih chettliPtiL 
Jlrtffrb^fraiory /Wnncie — Annexed li the ectUmon merhrrutmy fkfnftce A1 
d n £l the DAh pit End ArC-plice ; tb tlwr liody of the Pamneet r c the dome or 



reverhETiding' roof^ d the ehiMney; r door of the ash piit ; f door of the fire- 
plooe; ff beiKOes of the body; A aperture lo receive the head of the retort j t 
hm^EB of ilie dune i k receiver; i Htfliid of dio roceivet; jn retort, rcpreiented 
m the body in dntted Unoi. 

jitHn'i pQFiabie Mmi Arwane ii reproeenled in the figure on the folloirEng 
pftg^ ; It u composed of three parts, ell mode imt of iba conLmon ddn hloct 
land nieli^^ ™t^ Hid b London for the uk of ibe goMiiullk The lower 
WCee c, Tijf, 1^ \i iJiip batUiii oog fhijm pota, cut oflp tn low ea only to 
E cftfily of Ebnnt an inch dtap, end frofuid imoath aboro end below. 
The ouljide duniieter, om the tim la five bcliu and n half. The mlddlc-dm. 
or ero-place «. w ft larger portnm of a rtuilEr pU, with a caviiy *boot dx 
tochw deep, and mcaiurinff t&xnn Uieh#s and a half over the too outaide 
perforate with mix bleat holftt at the Iwtturu Tbe« two hnu 
ftM ftU Lhat arc eaacntiBllj ncCcsiafry to the fun^v far moat oTVBTaiinni - 
when it u wuhed 10 heap up ^e| aboVn the tup of a cnieihle cont.Sr.^' 
tape^ly tn ptoleot the eyea from the intnlerable glare of the fire wKeiT^ iiill 
bcightp nn upper pot A ia added, of the MWif dit^enuona ti the tnlA^u. 
wi^a kr^ opnimg m the ddE, mt to bJIdW Ibr eidt of Uig unake 
It haa ftlw? HU iron t(em with a wooden biuidle (an old chiial ki 

poaft TEtj weU^) fsw Temavbig it ocicaaioTiBllr^ The bclLiwi j 

firmly fixed by a tittle cnnlrtriJiM, which wiH tain off uhT ® 
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a hclTy ftd4»l, Al ftpreienleti i the nti-ile js recmTcd into b hole hi die pflt e, 
which CDUilucta the nlari hita Easily No gating u nocesfleiy m iwitg thu 
fiirmijce, K thut it nijiy he ict up anA taken down immodjalcly. Ciik;e+ w 



enmnKin cii]df>a^, aniwpr weTl fwr fuel; and the heAt which thia Htde f^ace 

fthhrda it lO intsDaer ita pawer wm dtKcoyered hy th^ foaicrti Eif i dileh 
piece of cfijU-iltitL 

CArewnuj Ftmfsei u repreftJiilod In the foU&wm^engraving. It iip in 
iptne xeiipccti, Dr. Ure etj^rvea, tn be preferred to the usual fonn^ The 
aides, instead ef bemg pGzpebdicnliir, ore inclingd, to tltat the bullnw space U 
jtynunidical At the l^t^tn the oiHitiing 
u thirteen inchcc a^utm?, and At the Lop 
elghL The peTpcndimliLr height ii aeveu- 
teen incheii; (he farm appeara b> Tuiite the 
MItiwing adwita^ t lit, Agml surfajce 
ia espaEcd tn the aiTrWhichi having an ew 
en trance, rnphes ibrongb the ntel witn 
great tt^idity; 2d, The Inclined ffldes nnt 
in some niBomre oflTeverb<endng mrfacea; 
and 3dp The fnei of its^p and ie 
■Iwaya fn cJoH centoct with the cmcifalE 
plae^ near die grate. The late Dr+ Ken-^ 
ned^, nf Edmburgh, whaw aptliiad nn. tbJj 
nifaject claimi the gmlnt weighl, femnd 
that the itrongept heat in out coininftri wind flimjicca was witLin two cw ttrofl 
mchca uf die gmte i thiE, Uirrefare, h the most advantageoua poeitiofn hr the 
cnicihlev mid eHQ. mcrB id whEti we cei\. keep \t vnunniniled with IheL it ii 
inconvenient and dongercui for the EjnjcLbie to ttrr the fire cfhrn tc the 

fual fall; And the pmnTnirlnl form rcnderE thu nnnecoMiuy. It la bIbd niDre 
iD-iiEy to Avoidi a lunaon bend id the chinaney, hy (he upper port of tlio hrmace 
AdviLncirig m thiia constmctiDJi. 

Lamp /orMrtert,—The flnnitj of on o^and lamp ii leify ofWd emplayed for 
rheniuMB] purpoecs^ odd ii la Very conveniept To a verlh^ rod k htt^ to iKiic 
ihervnn a. number of mctoOic mifE prajoedng from it bcituodtallj, which 
heccaiie the -rappoiH to rcLorts^ or olher TOBsela auapeaded ovE=t the flame of 
the liunp, 

/h^wifjr^ such aa atovee, gmlev, nzignb mv dtacrflied under 

ihe article VinurVLA^iL. 

FUSEE, ij3_ Clockwork, dm confcal borreJ drawn by the ipriiig, mid about 
which the idmin nr cord ii wound ; fer the me of which aee Hoaoioor- 


























GALLON. 


, ! ^ ^ “PpliMtiai of liti*t 10 |inhiuc« tlh^ dEfue JJmd 

FL^-TIAN, m Comiijcn^ a kbd of cotton HuW. wbirh iw™. ai if it wtre 

S‘l™rJ"3. S2.''l,'±".VS'‘' ■” “''" “"''■"• ■*'? 

FLs'l lC, oa YELLOW w6oiJ. Tbia wood, th^ ^ ■ - 

L“,L"r" ss.r“C“ :r“ t 
x/ri«Tsar 


G . 4 LBA Tiaiuaiii Abd gijinmy jlllee tliat Bnidr-h fmnn n t 

coi™b™] artiek h in ■md^l^qw'S 

teiurF, imctuDUfl (q ihn tpiicli. aihL finfti:tilnir Irflwecn iLp j drqwb^ 

i^np: .mg|! Ode pouna of g^hoiKiin jii>14, to aJcLcl nbe and 

of rril^ imd to WuliT nbom ihiEO ouitcea of coin, Tli(i tHmiliar rtn.ll ^ 

tiule of MllHLOiin, i-Mido in an Mumtiitl ufl, JUi^hoia of 

by dutiUat^b tr™ qq£ pstiud qf tliE; Bubstuiiice* 0“Eaifle4 

GALEN.-Vr llie ujihire sulpbjitc qf leikda 

OALLEV, ill Printing, « fnime intu whEcb tbe .1. 

of xypo out of Ei. iain,p€«]na .dot, nnJ in nrliki lia bLok. 
wliob matter of tlit p^j;* erhen it ii eompUttfiL Tin: oaliuv^n^nt r^ ^ 
board, wiiJi a Icdw oil one of Eto deles one uf in^odf to 

fc'isiS iririKf rr 

GALLIC ACID b found lUMt (dumdantTy in the vefirlnbTf mt,.*., 
jlicnre Itilcrinwitinaoeoj but tn«t KtnnMflt TemrtoSe ™,, ^ 

Tiie limjiJeat mode of nbtoniEii? ft m twn^T^I matlcr conlaini ft 

Fi«llrr. * An ounce of Ll Tto £ ^•'■ 

^aUr imtil rednead to o^t. t^heo ^Hkcd ^ 

tn Biatcr, preripitote the Jumiuii of 

It coiliplctolv by repeated ablutlno., «3d to h ^ 

«ito llame, and cmitB an qxooialiL' »mell like that of bonzoic add ft u 
in twjitip' ™,r» of 5 ul,l atii in paj (a at a Lotlinir hcut, It ik * 

wluble U 1 olcnbol, wlnob tates op All loual^bt if liirS an/on.if 

1 ^ weight cold. Tba dutlngoi.binB cWacto^ of galUc “f 

^limty tor me^Ue « as. wllen oombined with ^nih, r 

from til a poirerful flclda. The more readUy iho melanio oiMm ‘ft , ? 

[^fgna, i!lu more (^y art oltonddE by iJir galfia add. 

|t iDiparti a gnicn fauzi mctoUry it ■■nEeinitotCa of im otnjir™ 

brown! hiamotb. a pde yfBmr• ImJ, wliiti j and in bon. ^ I "jpi^r. 

m maLmg ink, uud to ibo operations of Lhc dver in toaki«f ^ 
qf liljaj^kj irisd in injproif litE or lising qtbEr ctilotfrg' ^ ifafl&qa ahaMlrt 

Sfiir® “•"''J' 


GAS 


SS^I 


Tlie gaJliAti wine cncaiurt itnti Lrein wi 2^1 frubienJ inch^ 

DilUa bifiBr mE^asurcij „ 282 „ 

Ditto dry mcBBtifTt h „ 

Bwl by art Arl nf FflTEiiimE<qt pta^oird lu it w** ftltfired fln iLt IbI at May^ 

]b25, to an qnifaini DkCa:suri 2 cailed the iiuperizll etandimi gaJlon- Dy tbit oft 
] L wiu detB7iiiu3i!id In' hn Atch meoiuiv u ^oU ccmEikiii irn pemnda aroirdutidife 
of dliEiltcd witvr, weighed In air tt die tcmperatuire of €2^ FiJir.^ and ihe 
bdmtniMrf at 30 inEhes; and such ttLiraaure b ded«je-d to !» dw ^'linpenai 
Siui [lard Gallon^'' end sbalJ be the imit and Wy llandard meBJlire of capoeitj to 
be uaedf as well for wine, beeJ', tde. ap£ntH„ and all hirti tif ll^Uidj, u fnrdrv goodt 
Hot DicaEiirL'd. by Ik^ap meadumt; and that all otJier hieasiirca d^ll Imt In 

^rtii or mujt[(d« of the eald JmptriflJ tlandiuid gaQnm yuo/f being Eb-a 
fourth part of aueh galloii^ and |Hftr OEkfi'iii^hth poll; tirn auch gdllani 
making a eight Bueb gollaiu a htak^L and e^jj'hL Bililh budielB a yumtlfr af 

euinif or oElier dry goods not mfiofUTL'd by neaped meAatUt‘+ 

Cl ALLS. Tbe pitpEuhcraiieefl oa vxmouB kind? of tre^i, mppoB^ to nriglTiate 
In the punotara of' loi inaect. Sojui: aro luirdlt and are theriDfare enUod aut- 
gnfli; atlien wbicSi are oalleii berry, or applc-giiliL The bast are the nat- 
gdb □f the oak j and the mosE est^med of thin Bpeeica are bfought &ani 
Aleppo, "fbey are not EaitHjlh m tlie nfiihec^ bat tuheiuular^ smiJill and beary, 
nnil ihmild bare a biuuh or hliuekkh tinges Uy tnfLuiog dOO graini nf Aleppo 
gTLi.Ln» brokiin into iiiiaEI picccj in distjUed vater, Sit ll. Davy obtaimid^ by 
evaporating ih*^ Iblid, ] l^niltis of solid miittcr, wh k:h, an anaijiis, gave 188 of 
tmanin ; 1 2 mnellBgo and irunliihb inalEer; geiiie aoiiL with a Httie extraedvn 
nuUEi^T '^1T rcliiflIndEt Eelcaroom earth mH Kalllic mattjcfp \Z Ibo extenalVB 
nae of gilU in dying, tdritihigj and in making mk, i* weU JcnOTni, which we 
the BFparalf articles under tb«lr blEljkl leEUn. 

GALL-ST0N£S. 'rha ealcidona GOnarefcLoni ocraBLuluiOy fbund in dm 
gall-Lladd^fta of aolmolrt. "rhoie fbiind in nxi^n,, iwrd by are uf tbi" 

nntiu^. 

tiAl.VANISSf. A Bpeci^ pf clecldxdtf cttcited, not by frfedon, hut by 
esLahllihing a eommnnicatiDn between two dillcrenit metals thrmigb the medium 
of a hqnid. Sec CnonsTav. 

GAA1E50GE. A sahiEjmcc oblRiaed frunn the Siah^iniUM a 

tree that frnwB wild in the Kast ladies, frnm which It 1b bnd bj wounding the 
ihooES. It \b biuL^bi here in large cakcB,-whkcb fln? yclkw, opal^E^ and 
brittle. With water it forms n yellow, turhid Hf^uid , tucdln palnfingn in slenbiiL 
it ia Completely dIfifioLved. If taken inEemally, it Oficratn violently oa a 
cathartic. 

GAKLIC^ The n>ot of the Tbia rnot hmH. been fbnnd^ by chctnical 

anjk]yiiii| ta ccmEiit of albumen, tnaoilcgai bhtoUB lnaUcf 2 i and Water. 

GAKNET, in ^libi'mlcigy, a fpceiei of the flint genni, nf which tl^ere are 
two BUh^pCCic*, t||. die prtciuUB aiaiLE couinien. Hic preciom, or nrientc]^ Id 
tred, bqt m variouB ihadea; iL ncciirs nitut eonuuenly cryBlallLtctL ciliiEfr ai a. 
dodccadmn, nr as a double CJgbt-«idDd pyrnmiA Gametr qre faund in almoit 
eTefy countQ' wherv jarimltivE rocki exist. Switturtland and Bohemia mte the 
two EouutrieiL which ^irnlsh tbeni Jn the mo^E abundance. 

GAS. The anine given ta bU eludn Ck^^rlfarm IJuidi (except Lbe almot|hbi!rtc 
air) which fetojTi duit itate oi ali ordinary teiupentiurec and preaBurEs. For a 
bmg tlitic die gawi were mppoaad m ho iviruaneDtly ckauc; but mbnut the 
year 1623 Sir II ntnphrey Davy.asButed by M n FAmdny, succuk^cd in reducing 
several of them to a ll^^uEd etHie by anigectmg them to great praBBUre^ &nd ah 
eidrvme degree nf cold t ^pmi rncnaTing the preamre, and tcalortog tbs natural 
tempemtUTe, the liipids became again converted iniu gasc«. Tliil dlacwryTy 
induced tli«e eendBmen to UialifnEn a aanci nf CApcnillcrLla with tlkn view tif 
uveertaiaing whether the vapertAir arising fruns the gOBca thus li^efied tuight not 
be rendered araibiblBi as mechanical agenta In heu af sDcjun^ and ApplicAhln 
to die BnJxiE purpnWn Tbeu cspcrimenti wets dstailMl in a paper read at Ehc 
Royal Inslitiitiof), and &nm ihiBi paper we Bclcct ihro fiiUDvnig met nits: — 

^iutpkifTeUni vbicb cimdeniEi rtadily at ^ Filir. under h prctauye 
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ici ihe eLutlc futct Wk fltmDiphfrv EDcnprtisBd to auc-foEirt^en \vd 
ill clAiUc foroA iiiEmiiifd to u-IT an atmmpbtm ciitnptuHii tct ota^j-^TEu^ 
Ueiitb by An iidditiDn o/ 47° ef tnmpenitnre. Liq^iild mumllf acid at 3^ Fakr. 
ciErtvd Ul elMctu: fotct of 20 atmospliEraj bj an increw of 32° f)f tmpcTA- 
ture, it 3 faTco wOi iuci^aaed to SIS olHifSffphcrBa [ and by a jartkar addlttcD of 
20^^ Jta force btrcaino llo 10 otmoipilrrca. Carbonic acid at L2^ Fabr. 

cacrud A force of :20 atmoopherm; luid at 32° Fdir^ ita prruuns 'mm c^ujJ to 
36 flUfiospbereat tnibing m iocnniM! of pnsim «|«id to 13 jUinwphcTEa by 
fP mexvass of 20*° of torn pom tuTC j and tLli immriuo fbreo of atxnDEpfajgre* 
bciof eaettrd at ibe feoraing pdut of vatcr. FrorEi \hc oboro axpctimiGnl^ it 
iriir»“ Men that STEBt dCCC^oni of force arc obtOJnf J by very ii%bl Hddidona 
tjf bsAt; and Sir lluiiipbTEy obiorrvip in the Mcfuoir, that»'^if fnturc experi^ 
monti aboubi rDciioc tbe Tiowi here de?do|ked, tbo moTE diffiiTiEiice of tenipcra- 
hnro hctwiat lunsbino and ibadEj and ov opd water^ wiU bo luiHdcnt lo 
pttHluEC remitJ that bjtvc bilbErlo bihcu obtained nedy by a great tspendrtnrn 
gf fuel-" Upon tbil aubje^t Mrn Tred^ldp in bia cacElLent nt th* 

StfojM o^rreap^^' 1 tbinV it bo foimil tbot two otbcr drouiiiritiaitcef 

ihould b# conJuiEtoLl In eatimaEing tbo fitnes of compfciaEd ffasEfl aa mo^ 
cbnniciiJ a^lo. Firvt, tbo diiuna!: (kni^b which Uic force wiU met; for If 
tbii dtiitance uf Ita actloB be ieaa in tkE Eame proportion bm ill force U Inereiaed 
by compreananp Ho AdronUgo will bo gximcd p tbo po\Vcr of a mechanicul agent 
being jointly m iia foioEp and the epaeo through wbicb that force acta, 
Secomuy, tbe quantity of boat required m produce the chango of iemperatitre^ 
ii ai« to be canaLdcrCiJ ; for if the mc fbnnicfl i l power TieqmTCS al gtuat an 
expendimre of beat aa common Bteanip nn sdTant^c will tia ptdned; in faci^ 
ihe only proaprct they aiford of being uicfulp u tbrougb lefleeniTJf the Extent of 
tke ■urfacE to be hEatci''" htfi Treugold tben girci tho folTowiu^ Table of the 
gaicfl liqueded by Mr. Faradny« wilb tbeir dctULtici aa for ae can be 
uiiicd^ and with a colunm to Bbow tkeir 4neehiLiilen1 poircr aa compared with 
iteanip juioiding to the ipacci ikro^li wbid:i they act. from wbkb it will 
leen Uiat fn efibci tbajr are nil iarerior to tbo latterp The qutuitlLy of fuel reqai- 
ii|a &r ikeir rapcfiantjoii ii not koovro. 



StMc. Gni-J 
Ajf-1. 1 

dbcc. Orar. 
W Ll^ Wt. 

TniL^in-, 

ntt. 

iPfrwhTc In. 


Carbolic acid gtia « - 

I.S27 



36 


Suipbiiric acid gai 

2.777 

1.43 

45 

3 

426 

Sclphur. kydrogen gas « 

1.193 


50 

17 

53(1 

EuohlurinB goi , . « 

2 365 





Nitmud oxide > * - 

1.S27 


4G 

SO 


Cyanogen ..... 

I.SIS 

S 

45 

3.0 

305 

jAuimOn TH ■ ■ . ^ A 


.76 

50 

0,5 

10S7 

M lirialic acid gos . 

iJJBa 


50 

10 


Cblotinu . . + 

±4M 

L33 

50 

•1 

44U 

Steam nf water . . . 

.4S 

L4>00 

213 

1, 

1711 


GAS LIG HTiJfG- The wt of poenring and applying to the pHiymnc of 
illumination the inEmmnablB gaaei cTolTcd by nntEnai and To^tabte matter 
when f!ip«Ei] in dote reaiciA to a bJgfa lamperature, ThU important Jind 
higldy bciiBtieiol Inrentlon onginalad in tke FEtearebei of modem cbemiBla; 
hilt a long |»eriad elapaed between the adculific diacoTery of the faafi upCHi 
wbieb die proccra ia founded, and their SlieocSabd aj^lication tn practinil pur- 
jiiwei. The ^t that a permuiiEntly el^tic Add umLiinmjLble [Enfonn kuIiJ £& 
evotvEd ffum pit eoaJ duiine ill dwtrucEire dkllklnlinEl^ appeon to bare been firtt 
aicETtuoed exp^rimentflliy by ibc iter. Dr- Clayton, whau account nf hit dis- 
corcfy w ai^pnoliiiiied in the />4i3uacl]nNr of i£e /ioyitf JoarfJ+ V'uL XLTrr fbr 
llnT Tear Dr. Haloi nibHcqucntly made expeririicnla on pit Ciiftl, “ilI 

fonnd tJiai, wbep diitlLlcd in eloie veeMli, nearly nu^ilikd of the weight of coal 
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pflAwd flip in iniiAiiiimalkle Ya|M»ir. Further eapenm^Tit^ tatie n>m1e by Dr 
WfliBim, Diihop of Llfindikff; m 17(57; kit no pruirt^cfll aptilJcatitm E^pemih lo 
hai-o hecn made of iLtio diHomiei for a long period. The mtrit uf lucli 
df|?lic^lIoa ap^ws m Wong (jj Mr. Murdock, who, lo 179^, wjumeiLectl a 
■eriei of cjcpEnmentH at^Sfidrntli^ in CanwalJ^ upon the qiianlily and quality 
of the g:ajEA con tained In ditfbrent tubetnne-ea^ aa doal, pcaE^ and wood; m the 
eeuna of wMoh aaperimenti il ocrorrecL lo him^ ihat, by eunfinm^ and con- 
dnetin^ the gaa m tah^ it miebt be Employed tiM ah Economicill Bubjritule fur 
lamps ood cantUet. The distillaLlot] was pExfonned in iron letorta^ and the gas 
e^ndueted thToo^h tinned fron and Gop;per tubetf ta the dJUamro ofsEVEnty feet. 
At tbia lerminationr bj irell ns mi the Hi terniicjdifiEo pointi^ was net fire 

to aa ft latUed tJitnU^ apertures of different dUmeten and fornu^ pmqtuiK']y 
Tfiried to oflCffTiain tfIUcIi w omld answer heat 3 omon^t theie foraiB vtwk the 
organd burner BJid the coctmnr IrnmeTf Thidi OTo the two mo^t geJlrriiEv 
lymiitoyed ttl the present day.^ of lea^Er aitd of varnhshEd adk^ and 
of tkinEd uoTif wm ddo nllcd whh th^ gas^ which wha let fire to ond carried 
from room to roiint, in order to Mcertain its apfSieahiifty as a inovahlc light. 
Mr. MutdoEk'a Ennstont occupatiana prsYentod I 1 U [rUlauing the auhjisM funher 
until 1797, when bo rehewed hie EipBrimertta upon CtH.1 and peat^ oE Old Cum^ 
hockj In Aynbfre. In 1798 he conalniEled an apparatni for lighting^ the works 
of Mesbts. Bolton tmd Watt, ftt Soho ; and in 1 B 02 , on ihe ccoafion of tha re- 
]i;deing4 for tJw pcacE, tha whoJB Eif the work^ were HthDimaled with gas. In 
I Sod and I StH MTi VV insor naada public exbibitaanf o7 the general nature of 
gaitj^htiug at tbe Ijreum TbealrE, and. proposed to light the pohllc ilrTEb by 
mEBU-i of gas 3 hut the catiumganee of bis statemenfci rcipeetiug the advan^ 
tBg« of thE s^eme were prcjuafdjd to tbe ptan ; and althanghan eipetimeni 
was mide by lighting up e portiLm of Pall Moll, it Waa soon nhandoned, and 
tFia pwdee aid noi dume into aueceisEUl opemtiDu nnti] die year ISlUp when 
tbe tlbaneiTd Gas Company erected their iflOrka at ZctEF-atieeE^ WrttfninBler. 
Since tliia period tbs practise of ^a lighting hail cotne into gAiEraJ use with 
nalouiihing mptdity 3 important impmrciDsnts have been made in the Tarioua. 
procesEEs connected with it, and ps ii now ojrtimsiTEly pmeured fruen nmnemuj. 
auhstancEs beiide ^it cofll, such oi tfll, tar, rtaiiip Sac. We shall now procEod 
to gm E genEral new of the iubject, hv diiSOfibiug tbc prooess of gaj Etkaking 
as ummJly condilcted at the Coni Gas Workl. 

A number of cast4ripEi veBaEls, cbBhI retarts^ generally of a cylindrieal or of 
Bn otbI ihape-T and let In a brick fnmacej ore bested lo rtdncBa, Bnd then shoul 
bolf filled with COaJp and tka Uiouths nf the Tetnrts elfflied Hid carefully juted» 
In a ihort time the decomposidon of the tnJ cranmEncE^ and the yoIelIIe psrla 
■eparating from tbs fised parts^ sje conducted by bent tubes calfEd dip pipe^ 
into a la^e horiEentfll oa»E-iion tube ealied tbc hydraulic mainp from its 
half full of wnlETp into which the ends of tlie dip pipn ate immeraed, SO that 
the gnf and vapenn mny he fijtted to pasa ihmugh tikE water, which condansHi 
M poTtion of the Ear and ommoniE, whilst tlie gu OSccuds to the upper part of 
ihe hydraulic mainj froui this it piuseB by e pipe to the EOndEnserp which 
conaists of a number of metdfic ptpea or compartincnia, snrroiitided by cold 
wider. In |ta passage through this veael the ^ becomes so much Cooled os 
to occaaion the remalniug portion of the tar and amuumiE to be coiideneed 
which Inttcr prodbicta pass Into the tar dstem, whtllt the gBo p&ssee into the 
purifier, where it undcrgDCB a proma by which the corhuxeltcd bydio^n, which 
if the gas emple^td for iiluminatian, ii freed from the lulphurcttcdliydrogeu^ 
and carbonic aad eTcked with it.; it then paBsei through tlie gos mcLs^ in 
order tbet the quantity jobj be Tegiatercd ou its way to the gas holder (or 
gaaome^^ as it is improperly called)^ m which it JB^litTed up till wanted for 
use, hein^ eetiTcyed io any rcqnmid direction bv fHpea ronnected WLlh^thc 
gesomcLcr. Per the further clucidaliDh of tbe aufkjrrti a getiiiral view of the 
oppamtus, with ex^lanoloiy Tcmorlci^ will be found on the folluwEiig page, a 
fly 1. in the following ergraTfug, rep^senta a pHTiion of a bench of hn 

which five elilptkal returti frh are exluhitedH tet In an oten, tfre mmikh of which 
is euvertd by tbe qeit-irDn plate c, hating apertures for the intri^uctfon of ibe 
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tThat^ wltieh tn Kcund iq iJie owti pimc by ILm^ nr llwir uraath*, ind tbc 
Mher nalmmLly $• lupjMTtcd by m CUst-izon (PhI [irtjectin^ ftofli i» ■!») mdltg 


in « ^ui Bt ibf b«lt .t ov«K TW. plB^ .,r Mttinp rrtwta. 
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wLkli ii0unlH greoi CacUiUea in Ltieir re^mn^A! whrn burnt aut, mid m rL'pLuEini^ 
ihom wish DtiiGii^ WBS Ent cEi^Soyc-d at the WeBtnjlnjit]^ Gm Worki, and \i 
ihe mvenEiQn of Mt. Xlitlau:^ nr tl^t RtablidliminitT The dr^a for hemmg the 
TcloTti art! iMrt lesUd bcia^ lUiEiiiHi at the baclt nf the own, by which arrojiffe- 
tiiciLt tlic auni^uae of the hrtit in the mm vho chflj|Ee the retorEa Die 
platrnrtli id% ii conidiiBmbftj dfEmniJihed l iho &jkcj as it iv ralted 
the retot^ faHi thruugh ap{![rlurca r r ia Die flaifama^ to which Bpcltures uro 
fitted trap dtran, or moToble grADngA; // are iho dip |pipci, hy whttsh the m 
enten Chr hydrtiulie ibiub a tnosTcne jection of whicfu upon a Larger Bo^e^ 
a itiEjnim tn h is the pjpe by which the gnj ia couvtiycd frtim the 

hydranlli^ mxiia to the eoTidmseTT be dlvHhMl of iKia lajr bzlo ammoniacaJ 
liquor. Vorioiu arniOgemFoti hove hecn cioplayed for tllia Diot 

^hown in the engmeingt Jit^d which Wr bdiavo to be gencmlly prefhrrod, if the 
inTcntinn of t^erka, and sroimjati of a elm VchcI L dividf^ into eompert- 
mcnti i 4 «flch coirvmioiicating wiih the odJoEciit oos hy |iAinilIel roww of btfnt 
pi[3^ fa whieh are Horroiinded hy water conliiined in the lank n, erecEfd npon 
the top of it. The gtu enteting Die IMfidaUAfiT hy tlie pipe k pauos nucecc- 
ilvel V through the lewril rovf m bent pip^i unti] it urrives ol Die exit pipe 
vhteb cofiveyf it lothe poiifier: hj whichpmlongedcontact with o g:re;it ext«nt 
of pooling; fforface^ the tar and amniDaEaeal Hqunr hecome umden^Bj, and fidi to 
the bottofli of the cntopartnlct] Eh f K Alld I^td them are cenreyed tn the tar 
vaurl p, in which (ram its grem^T fp«ifle gtAvily, occupfea tlic bwrt 

pOTtiofit ond ii drawn nlf hy the lower cock^ whilit the animanm, wlucb Uea 
ahore iu It drawn oOf by ihv upper aock; p itipreatintfl. tbe mdat approred con- 
itnKdoo (isr B puriiieT when cr^am of lime ii the oiBterLaJ by which the oir- 
hureUed Irtdnigen fi freed from the iulphufelEcd hydrogen Bild OBibodie acid, 
wiDi which it ti ftfli contomintitod aJbFr lenTing Die caodcoB4^r^ In DiU ftitonga- 
iTicnt of the puriiying vcabcIb, threa eytindriciu r r r aro placod one owr 

suiotber, and liitim the top of rach dcHi'rtdB B Shiallel^ CvlindrT J j which doea 
nui reach the hotlaEU of Di« ftnd which atuehed to ild lower 

end a brood flange nr ihElf. T^ie larger cytinden are filled tfU) creiqTt of Mmc 
to about one-hair their depth, which hi kept in constBlit a^Eatioii by hroad Tanea 
tf attached to the ipLudla u, pAllicg through atulfing hoJuH En the scTciBi 
cylinder. The gu entering the lover imaJI eyhnder hy the pipe o dcprtaioB 
the Uquld therein below the ihelf, and Dieu rueB up Ehroa§!b the thhd iuto Ehe 
upper part of the outw cylinder ^ ffom whfncc it » conreyeil hy Die bent pipe e 
lo the second inleriw cylinder, nndfiom it* in a smiiUrmannFr, to ih& Dirrd, from 
which it eicapeii B3 before deicrLbcih En the onLer cylindrr, and fram thence 
paHBB by Ehe pipa le to the gaiholdcr^ or gnaotneter bB it 1 h Cunimooiy 
termed. The gBfholder coniisti of A oatf r cylindritol c&Bt-irao yem\ fi 

Irtink y* nearly filled with waLert in whieh Is inverieil auotlier cylinder i of 
iheel Iroot a few inchei Te» in diameter* und (men at the bottom ; the inner ia 
UHunlly BUipEcded by a chain poisniw n^ar pullrji, and haVUig countcrhaLuico 
weighCB attached to them, lo bb to allow tl« erHiwJ to rw efliily hy Die upward 
prossnre of the pcii opon iti ealwrmg. For the purpose of nupendiiig the tuner 
wEssel, 4 beary frame, or Irfidga, WBB fEmnrriy encctcd. over the whole; het b 
much mpeiior melhcKl IB r.ow geumlly employed^ in thecentiv Dio Tevsel 
IT u a tnbe of ahouE. DilW feat dkniEEer, tliraugh which rME* 0 cbiE-5tci« pillar 
2 to a pfatc, (HI th(^ top of whieh are fixed the hahmee whoi?!^ thn weighta ^ 3 
rising and fitUEng within the pflUr. Pinm the gaiholder the gai Ii conTeyed 
hy the cdiicDon pips to the street luoiriB, and IVom Dieir, or hum Ehe cbtIchib 
KT tiee pip^ hnumLing firum thetUp it Ij conveyed, by smaU wrought piptA^ in 
tlic •erect nr pn-rate himpBi In order tn iT|pjbee ihe lltm of f SB Into the main* 
ml tliE jimction of il wEih the cductiofi pipe b plifcc*d o ri|rnlaiing valve, (tad 
from Die luBm ia mpphed a Lamp kept cmui tan Ely burning, whilst on miendlint, 
by porthdly opening or cloiijig the tiivc, mamtoiiu the fLume of the Janip al the 
proper hei^hf^ 

'fhe engruving cm the fonowiikg pg4 rcprwnU in improred dcfCrlpDan of 
regulating valve, which baa been introdactd at the Batii Gu Works 1^ Hr. 
Euftwiek, Ehe enginett of that eft^d^liEhment. Th^ TkErc coneig-tB of a ciixular 
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of Lch;1ii» in dJjsine4i!T, ovCT the mimlli nf iho ndiii pipe 

IQ a dssnabfr ^ the fate of the iBilcx ll Jl reprewnteikER nf ibe itfcir^ Hma^ 

in tlml thf? ^mwrititcltdfnt puif kociv tii? pnsdai! podilii^n of 

^ Kuy tiTTiu- Tho fUEE A u p Ihm plalc nf tsrtiJ MURGbed Id 4 Tod nTtnin^ yp 
fmm TjilvR behind the Index fmmcp m whiGh tbem u ■ h^IeI Uit ihe pin^ 
which CWrHfii thif iudemi to piH- The pention of the drela B, which ia uji- 
cGiffTiyd hj the dHca njprwenii: ihc npiriurq ut guwny iatd the ra*in pipe, f* 
ii 4 prcRflure gpnge connectod with the maim crti the^wuiDctor ude of ihc 
pud T JUlOthfC jWFawire gwtligep ■!» connected with th« nwiin cm the (own mde i 
there if A humet supplied the town ddir of the Tulve plwccdl befhnt the 



eye of the pctlixD who ndjuati the tdre. ]''^rt!in tepeftted inapccllon of the tnwti 
At nil hnim qT the nl^htp ic wdK IS of the Whet bcjWe the hidex, the 
rvqiiimte prefxore If hncwn atid te^lotfd; at the night odirAnecm the taIte is 
Soweiwd more and Tnam, fthd in ^e ihOTTLihg (when the lAmpt to he aII 
out) it u depreBsed to iost'tenlh of m inch, dutt being lufhcient to cwuic the 
exit of the gaa In th€ lowest NmotlDne. 

The opposite fngrmifing exhitdti n new eonEtrocilun pf ■. wtort nnd of a jmn- 
fjing veDc], foT which Mr ilobhiiUt of WjlIerI, in StfifionMure,. ohtoibed n 
tHlcni. The d^ctl eought by thew new Emiigeineiiti ere^ first, an mctfwd 
todhty of chnrgihg aj>d discbjugitig the tetort without the hcccismty df IllUl^ 
the jeents; And n more TApid ddseommuiitkni of ihe cosJ^ by Kpreadihg it ill & thiit 
Etrmtum Hpiolij {fVer the hottuiu of the tetnrt; jmd il^ luW'cpicbt puriJBcadnn 
of the gim, without emph^itig mechiihlciil fahonr to prudiicc n cooiSont 
tion wlUi the Lime nr other pUiiTvbg tuRtenab. 1 thowi a bnptu^el 

■ectmn of m tcIotU ■opposeu to ic piuErd in e liimice occnikying the i|Rice 
between the dotted Imei a a; iho two endi oT the retort ore OrLh^ed un to the 
body, ind, pTt^ccrthig beycud the ate ttlHiDVed from the Luftoence of 
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t^ie tiJE] [ h And £ an tw^ KTiip^Tf^ with \aag Twli attached la tii^nrii which pau 
through ifaE Bnngcd «nda of the TetartH, nnd hnv^ handli? at their «*- 

liEmidei. FlWi ESidi cud of tht: retort a hibo Jirinecti lmrirt3EltHll|'| whldl 

i^rres ta eirpport mA §;qida th? icrap^r whiefi liiide LLroagh ihEtn. Iho 
f*mA of tiiE KTiipcr ft !■ HhoTrti bj tUE wparatc i1gni« 2^ and the farm cf c hj 
■fig, ^Tn each of thEU lire two i^iiarc notchesr whichf Eliding tipoa ACfoiirB 
han of iroo, placed [(Higitndinallj an the upper uda ^ the mteriur at the 
retort^ an therebj su9p€^d1^[l to Ii^ oud kept uEiirDJinlj m tLerr proper 
pwitiono^ The pmcESi of worluDg' the If u ^UowalifETuoia to 

chiir]^^ i!^ thf i^crmpeT c li drawn oatwarda Inan the body of the retort olofte 
up to Kla Etad, and the afraoer A ii puihcd inwnrda oo oa to couie in contact with 
j7 i both ■crapen hein^ then bcyotul the opening tile duu^ of coob u 
adniilEed throitg^h tlic laltK 1^' the covcre ; the bcta^ h la then drawn 

Lhock fintn its polidoD he^^npd ^ and thus ipreodB: the coeub in an ermi Li^er 
over the bottom of diat port of the retort expowd to the fire. About a HKit 
from each ocrapeTk the rci^ ue ceumscted by a Hlid uad a holLov icrewt ^ 



when the rcdi an dmwn oul* they may be renewed by unscrewing them ai 
LhcH! pnrtf. .At the d^tiBiiiiixti of ihe coal proceedot me gu etr-apet by tho 
lube and from thence puact lJircHi|;h the cond-pnser tn the purHying rewdle, 
Wb€:n aU Ihs gas hai been lepaTaied from aue chor^ of coal^ the oeraper c ii 
lliruot funrard^ puahltlE bcroTC It^ and clearing nut i^l iha cokCp which folli into 
the entn box ftom which U may be duchar^d by the mouth piece A lutn a ban- 
raw, oud wheded awnvy Ae it Is nccnaiLry ^t the apertures at d and h ehould 
be doied air-tij;ht dnnng the ntdcnlfon of llie gao^ the lidi or d-oorf are imed 
with lead^ whkb^ b^g ictceiied from the heal of die fum^, MrvM to eltww 
the joiutc ei irfTw hr Hilly ai the ironbleEame proreea uT hitiiig them at every 
charge, d givn OU external tiew of that and nf the relort where Ihe CHokd 

ii ducbBT^ecf^ and Fig. 0 a umdar view uf that end at which the coeIb ore pnt 
in ■ the leltcn tiVo 'rtfereuce to the like paru In cucli figific^ Ftg. gif h u 
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vcrti^ » HTrio. «f Ak* y^u, ijk, which cohidtulc tLc pyrifvlBf.' 

«™idai with « .tnitun, *r timB bb LigE 
V ^ inOad liiK tii tlw imputv giq oimeb^ trim (])« nrlorl mm the tuije », wd 
hy lU prcMim dcf^ihff Jmig Ifae it ptuiH. ml «l the MNu^Sltird 

h^'’ ^ i" ‘tiD v^Hcl i, *L«CUI it dcp«iu 

much tjr irn tmpunly hy cTOjeiu«,wi; riaiand 

aboTfi the &tt«rinir v&mh zlj¥ foT l!u EHimw nf -it 

t”rfmti<;n» fa the iid« of the> TH^frun^^ with 
for the purtmir of aiwtti^ing the depth of the ilmtimi of lime Of iitiu-r ™ri^ 

Cho^mg hnw when imtuTiuied with the eaiiiw, n^arn. that haro i.-o 
wnd^Ed dt^ tlic ponfyujg pr*™. To aid the cooinfelo diKh^o or 
Id^ig of th^ tHelB of iLir coDtena, ilunt hm of inrun emtil^d «• 
tcropei^ one m o«eh V«e1. oml a tod, b, ■ Jnmdtc. hi tcfirwed 
wJTfh “ itofllHS bcA in tho ride of t«mL Wo aie bat owon 

wheiET the prec^a aj.pofjihu l.o, boon odopmd in nfactEce. kTlam^ 
MniwiTHtlnr fonn m (hm t^^Aw netiem hOTO be«u tried, hut idtbuuch ibo 
cool woe eery rapi^y and cffcctlmny dEcmnnooBd, ihcy wt« 
deatnj^ that wo faelien «tu^ of iMj me no tonoer EmpWedL 

he wiW«t of morte generally, it may he obmi ed, tl,« they tSer trith 
ih, mein% and othm n««™,ry cnnneiion., f„nn one of tf. priL^ J 

™,^ “r crectmn of ^ ^rbi on the ordimuy pkn; and thu k 

'*r”‘ on enuHnotu ea,i,S. k anmndk 

. '•y "^««ng nrhi^n^ oway of thE ntoTL^ |^«d t^ 3iod 

gavenny Oa* Wnfby but ha 

ra purifying the gmi«»^Kated, eiihet whX or partiSSf. hy ildmi^B km 
^^miler o certain portion nf otmwnUc' air. ^The .□ZJbV tS 
^ 3M. wuli the fuUoaing dacr^tlui, will •uanetiily Exploin ihe pmLi^ 
fJ fi "T “* BOJ kj^emtedi 6 the i^en ^Joorrd d^f 

m ‘* trough which the gas m coDceyed ftom the ov^' 

L tTU ‘“"d.pnn.py k ^mrted k draw^ 

IVtb pipd&t Enja If^iUng fr^ni liie lyp anif t|iE ottvEX (rtitn the hdHnbti f il 

haiul^^cyl^deT tn the puKRA f r H diE ouUet |.lpe to JjlVmm 

the punto into the punmalcr i ofld a k e pipe brtin^inc ^ 

J^y the Bt the oltenmte eibnliott of ^e beam, Itofte lotrr^ 
the nhndnv We ocMtt en thk prindplo have, ea we W 
numtioniHl, bci’u erected ftt ihn Gu AYffttmul AJMtHBrecniT ±LnA u ^re«Iy 
after being kept conibintly at work for two ycate, thcr vm iiiii ** "*^i *i“t| 
wone for weer, wiiikt the chimea far repaiS^ “"i "ached twenS^V 
each per ennum. Anotlier advatilege k, that Ji» these nm.. ^tfooty shdlingB 
^Uol 10 about me fidl eked iron retorts, oud lequke to L 

to twenty-four iioun, there ik not only einrino in the drsf 
to Ihe aoniul wear and tear, hot in ell ifae dAile labour Mnao^ 

• ™o*«n)eni upon live old 


CAS LIGUTTNG, 


^3 


{irace>Hj fn wKkli mmh ^ wfll u k uAmll^ erqieiidi^d m iho 

urawinig 00* ilii? clui^f ■^4 m rcehn^iii^. 



The nei^t Trr^rrtVBmgnt, nod wliLch mdEEd co-dititEitn a prilLcIpal fBalare m 

j^lTife ^roodniEHacrtr A mTfntifiD, k tliii£ oT !ik pDJml jipplin-Mton of ui exhnu^t^ 
mg cylinder, or otlier fipparaiiia^ to exbiUEAt me giu from ibe condeosET, thfrebj 
cftuxtng M juttUl ^ficuoDi^ Btaii Eiuibtlbg the Lu &iw from ihe ov^ni dj bit 

u b geuerAtfli. Gy mEuiii of tMi axbaustLdg cijipOLrami * pcnik]4i tsi Aitnn- 
sjtheric air, equul to olieut OBfl-ejghth pail of iLe enter? qnjmilty ttf gjii^ k 
admitted into the gBuiueteT, Then the oxygen of the plmaffphrr^ inixmg wllli 
tlifi eucLuretted hydrogen prtfc(|siiiitei |Le lulphur^ oud giTtri to th? lighted gns 
a greBtrr degree uf i^lLuicy- This miadfl of ptn^ying go* Li iHldi hy the 
palenteet to be ki efficienl^ tliott whEn the ewd UKd u fjf grod qiiaGtyi no other 
purifying procew k requirt-d, Ai the ndnuMloQ i»f ttHi great a quantity of 























































GAS LIGHTING. 






■1 17 VIUHJJ JJLIW 

iufloniin^I# pta I 


MElion of the upniimtiu ettixdoi rA Ih 

imn liuor and fnmi^ npeniiur bIiovd the file-iJjU'e for n !■ an 

imioediafoH S ft.*] tllereta; 

admiulon of tbe air reqiiitite fo7t^ ^ ^ *?"? *1^^“" ^ 

■nmn dotir, fibown bv^S^Bt -Vf eumbiMaini *f the fud; them Ii juiolhcr 

aiC^T; e hTJLe L wtjS, ^ TO" ‘he fi«; d i. the 

bv tfodireoUotl of the a™w, S ™d ?•«* 

ehewWr, ^hkt occupie, tbe ^ be ^J'll!. Hcr^mpoims 

l-hecoda ot oth. eubettutt^^be 



fllrectinn tbavn by iIie Km'KW ; the otbur iitT^^ 

wteaded a«o» tli. thunbert horiiotitdly. ihe “5 i 

bolfij At tit« boruiMi m^a. 'll)* li thmugb 

J««d by the« eontbloed dltlnn-aucr. iW iriT 

thi. tbe patentee ol,e peufcw. to Ij 
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ibe 

fi^Bi (oppOflilE to tllTD 

■topKTtKkif, vliicb qtuUiltlj _ __ 

dcC’fliniTffliBd, whM cvcuJiitiijif iknm^h th? Iptttuk]^ cEwi* wiibout i^achltr^ tho 
battqhm dF tbjkt tide where it ent?m Use patentee oh^vei^ tbet the coqIi 
ellDuid be brvkcn lute plecn dot e[i.ceedlEte the nia of v;^nilt>p faefur^ they ure 
j^Qt into ihe <lBCH9mpo«ing^ cbauibcti ■ml thii the char^ ■heuEd be mmle from 
time In time bj Iregh Eayere of bit inch and d bolf in thickdrB, aSter the pte- 
yiEHifl cluD^ hej beeDmia red liaL 

We hfive iir^ojJy tUUed thal Mr. ]^!ur-doch erpeniiirdled npnn wood iiui 

peeL^ ai weE ■■ pit ceel^ in erder tn jiHcrtdii thE qiieJitjcc and qiubtitieft of 
lUuEiiiu&tmg ritmjlbed by each. Sbodly after tiae introdectioii of gni h^lii' 
in^ ]i]tn pabitc umv expeninetila were made u^oa vafinua ether •abitiin«^ 
with tliD eame Txeir: bs eaej Inr. pitch, pke knoti, and lawduit; and in tfilh 


in wliioEi CAK^ lliCH Euidi would be introducpd vH the right hatid 
1 k 3^ reiguEatin^ tbe ipiontity by meana of 
of Cdttrae never he more than will becofrui 


FtiMLtfr mtmlucc^ raio i\^e TPtDvt ia nf ™j detompOaltioo, on? ihutllLlEion of iC 
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thnwiflli It n.‘Km will be m i^uenJ Enfllcicnt tr, ±Ep&niit Uie ffti in a 

iDln^l^ pure iiaU ; whcd tlicV arf| liqweTcri Jl«ch m to rEqrDre a Inager pm- 
eciiif ttiD gateeua pruduct* uf tbc- dinjOalian clte piHita kuto i iccDiul n?tDEti 
tf? cH^rmplL'te iJkir ^Epnralicin of Iht cvbEJJEutiiBtlikg Aa ntsny u Iwh 

rctortfl Iffijliir ba dinM *Ih3WD Is tllt CR^Aviiig nuiy be cauvcnkuOy arnmged 
DTCf fiimece. In ibe cube of e im^lc dliiliUatlj?!! U il iHrlrfare lo be 
tbftt the^iE am nil inlipplli'd at once ibe fliiid ntAtt^ri^ aijil Oie 
product of Hcb TEloTt ra^Clirely is cairiwi ffora tLem dimt to th« gai bolder; 
loit when A EEcood diAtkluLliDn ii Doeesauryi ilux ten rctoortd before Tnontjewo^i 
would be cmjiloyod aa Etc p^p OLid Cite diagram ii drawn to m ba aliovr tlic 
operattDQ eitner hy a. itii|l« or by n p«ir of reiorta^ vldcb we ilirdl now cip[iun. 
'llse fij'ure glTEft a V^rUc^ Mctipu of Iwo caHt-rnM relortii a tmd i^, fixetl ever A 
fornace ooiitfltnicifil villi Eic-Ltick»; tljc nttimi arc obuut four feel longp ttf a 
cy!i]]Lirt 4 ;al fuTm, wiib anm curniniioly Euiia^ iUrir tindti «d la to lend^ tbe 
wcwsh Hir-lIgblT vben they are luted im Euid Taitescd du^ik vkhi kojn ur KxeVA. 
TbcT art pljLced eccet in loo brickwork hj n^ciag on iheir projecting fliOgoo, 
Icntring open apicn jiiound ibein A* m r e ti, hy whlcll Vc:n eatended norfactf 
are expesC-d to the direct oclion oS the fire. iVjlbjiii eAch Ot tliO reiotti a caring 
or Hhcl] of vTwglit inxn te pUctid, eUictJj fiLling ibo intenur; tbeeei arc flllcJ 
wllb Ira^iOUti of brick nr cokop and OJ HioLeiiiiJi rci^Liirt! to bo fre¬ 
quently each cbse ii provided wJlli ears nr iugo, fer the convenience of 

nraviDg thorn oaL or Irttlug tllrdi dowii inte the caH-iron TCtnrtO. VoTlic:il 
tubeop e fft ore placed in die centre of cocli rclurt; tboi' ue pinnected at their 
upper cfidi by tile bnnAEuital tube/! andp paming ihmugb tbo coTera^ tb tbr other 
endft dCfOeiLii to the baLtoni nf the letor^ when lliey atr perforated with bolfl* 
ai vbown in the Egme^ TIke inlrmol raiea^ proTianily are tb^n Elied 

vllh bmVefCi bdektor elber lubflaiiAn befnro meoiEcn^r lud ibn carm and 
joinla being all pruperljluted and tKUlirdf Lbe retorti«re exporied tn tbe ociion 
of the fire uatO the mnlcH^ contaiDod In them oequ^O 0 TM IkCOl; Tbui pre¬ 
pared for ojicrsticini the fluid to be diitifled ii allowed tn Euw til rough the pipe 
d* in u Bmall Quiuatity into the retort n ; here, foUisg upon the red hot matenplii 
rbe prcei^a of de^mpoiitiim commence^ which ii o-uiitrtl by the filtration nf 
th« uquid tbreugh dieso lubttancoL, Haring amved at tlie bottomj, the goaenua 
pOTtioOi posaing iLruUgb lbe tofumEjoTWp rna up the Inlio r; LhcncEp pro¬ 
ceeding ^uQg Uie bmneh^ 1i aescendfl mto iho lecond retcurt by the pipe gi 
and paauu^ out again tbrougb the hol«4 at the boil cm of tlie gue reueennA 
nmong the ignitEd materials^ being purified in ita pmgrw*^ 1111111 it orrirei at the 
tube which cuuducti it to the gaibuEdrr. Warn the upemllon eofiijrtj uf 
nnly a dnglc diiLillation,, the fluid il introdneed by hl pipe ^ ahoft'n by tbo 
dotted Einea. In tfaii caie ibo tube g don not oEtend tugbEr ihJ!ui the cap of 
ih.E retert, in the centre of vbicb lbe pipe cntcca, and pELuei down tbe luuddle 
of the tu^ gf wllbin dx hicbetof tbe DOtldra from tbenoR Ihg liqu[d, flowing 
ihrongfa the pcifiuirAticini ameng the fvd bcit uiiBLiPT^alKj becoEnEi: qinckly dicom- 
pudedf end the roiuTling gnSf mtering nv it Btcctidi^ rEaehca in neerlv 0 puto 
alAtr, the tube which, at in the former ca»e, conducta it m the gajluilder. 

Coal far hot alreody bc«n noticed w one of lbe prodncti rendt^g from lbe 
dlutilUlicm of coib and nt tbe Ervt ntabliidiiurjiit of public gna workt, great 
profits were cxpeclcd to be resitted fhim tbe sile of thia ortioTe^ but from tha 
large quintitlei prodneed^ and Enm lu innpjdicnbtlity to mutt of the purpewrM 
for wliich TCgeial^ tar b ^ployed, h wns soon found difficult lu find a nuuket, 
and It became an nbiect (0 utdi^ the maleml by canTciiiug it into guL For 
ibji ^nrpoBe Titrinuj proeeainff were resorltd !□, nearly rtsemhliug that juat 
deoenbeiL converting g£l and otlier bqiild tmHEcra mta gaj; but a Kriouf 
incfloaTenlejsco was found to remit fnnu the drpoaition of B.6pbiiltjuiii iu the pipes, 
(owing to the imperfect decon^poiitbn of the toTj) which qnkkly dwked thirm 
up, and rvuderrd them UDjeirkealdc, whilst the goa aflhidcd but n feeMe light, 
and rmitied mucb ittiokr. N mncTotiff plaUB have iiflcB been prnposed for tliG 
remedy of there erib, of ubJcb werhAll fluly Tioticp the SriTentlon of ^fe^rr*- Vcre 
mid ^rwne j ^ tiiei Mparatmt it ii atated in the tpccificeliapp Ui nlm aiipbcatJe to 
the diatiUmicm of all ininiii! cr regeloblc lolid or liquid mattffi, mrra which 
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ij^tLiLrEtlEifl faydrvj^ik ma^ bf oLlameJ. TKe proc^i causes in introd^UiCinig infs 
thB retort A constant iSlImiii of wjltfr, or II etixTciit of iteatn intii tlin iexit 
wliieK mlimg witlj the maiccn Aiinbg from the luhatmice xmder 

deccfflipcidtjan, caoMi them le laJ^ do^ i^n mto the retnrt vitbciut jnoewdhff 
fuTtlier to up the wMie the nadm gaaEDiii productHi pau on through 

the ilTAm in a ]nirer In theit ^^tinatinij^ to he aflerwurds treiUrd in 

the uiiu] waj^ 1 lj ft front frIetHiirrn of the improved refcoit lOt in the 
brickTrork of t^ie mmuaBj and !s a vortical ncctiait of the UUiete the 





tetters bjiva a refimeueo lo tho utne peiti in eoali figure, a h Hie ub-pit, A 
ihe furuaeef e e tke dne winding rnmd the retort; S rtKxrL with its lid 
bstened in tbtt uidaI wwj by a cron bur ojid *crew ; t the ail ppe^ thmogh 
which the ga escisea bj it li gencrAled; / Is m monghc-iTon pan. nr tm^, to 
hdd UFti/T other Tiquld nndt^ to be diitiBedi ^ a supplj pipe to/ lei^ing 
from the eislem or reservoir Jt; i li a Tater pfpcp and i a ciitern of 
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Vthcn iD^far bwUinw, b to be uperatcd upcw^ iJie relorf, jwiTdjr filled willi coke 
or broken £i lo ke brvn^i to ft bd^kt reil which maj be ueeriuned 

br in*Twctlon tiirnu^h the hole# O ihown in 1* which Htd pcoTided with 
iionTKTi thfl cock of the water pipe Ifl then openodp to fulmit the waltr to flow 

tp b ibni'dtiT itTcam iato the TwLortp tht hcPU of which irnffinlktcly E^mf-eda It 

into vapour^ Thli dune+ tar k lo be odinltted from the rHerralr k to fLow 
ihrotij^ the pipe y into the wftn/i wbero Kt ii qnickij deomipwd I the fO#, m 
it AwiidB, mtsrm the tiU pipe, and Dcceuonly puuci iIothi^ b Ibtgo Tolumi 
qf Htrfiin, whiEh^ iho potentce# ttiite, en^m nn InitAnt prmflpitaticm of the caw^ 
bdtLOCCOlu tflbU^ W^h would qll^rwiaq lodge in the pipCSt lillimatply 
oWtruct the poBBogc of ihc gsa ihltJll^h thnrn. The goA tliui ceiiclrEd ID the 
corlicftt itogo fironi the piiici|uil cnnhuninulin^ mattery hu llim to pma 
through tha: ordmiuT punfi«iti«nip by which it i# ultlmnfeljr (Ji-livered to tha 
biiroGr^ ill ft Etftto of piwityp Tv< CUnBunipCioaL Wlkein cool or other aoTiiI 

Enftticri w to ho decoinpoflcd to ohlftin the geyfl^ ibo tho pipe Op utid the 
rOBOTvoif Ap ore to be nfimofedp and ihc QporttiiKn coowioted intEoni them, 
ntamitig howoTijr the l»e of n current of Eteom u befotE. 

The nibji^ued engraving n-prwnti Mt+ Gordon'i perMihle gn# htmp. The 
idea of Gtnployfng bM B mh^itiito for lompa uUd caddleij, ocoarred la 

Mr. MiP^ochp E 3 VO hftTO Hen« io curly a# lh« ym l792r whsii be ukadc 



samt es^nEbodta with that vkwt ■eeme. to hire iuh«i|ucull| aban¬ 
doned the Idea; hut to Gordou u due the merit of remtiihig ik^ mid 
tJuu at Imjjth rftv^iyfTTig inflbmmxhle gM opplieoldc to crerv porpoae of artt- 
niumouition. ThcBe lamp Eotifliat of itumg wrmiislit^irDn vosooIb of 
Tftrtoof dimnniionfl ftcid fonnap in which ihft gaf 1ft compRwa Into one thirtii^ 
of iH hoik at the ordinary atnioipliEiio meBoioe; tliL Sow of the gan bnlllg 
FEguhiled with the utmoet omctaieM, iM^COrding to die degm of light reqiilrcat 
by ft ^hItc!^ which we ahalL aolweqnciitly dmcribcr W 

A company having been firrmM to cony Mr. Gerdm^a mrenhan halo cflwt 
itpim on oftlxtiHiTn icbief worka hbvo hcirn tfi ahilfhe d In Lnndiut, and at ftome 
of the priDcIpaJ country towm^'at whkb tbegia k mbnuiutuRd; ojid Iha lamp 
being charged ihefeWlthT bTC Ihmiihed tn tbo ca ng nm cf u occowon reqmiee. 
The gi# With which ihe hmip me charged 1# uauaflj porocured from uD, on 
OccDunf of ilB grealer pUidty, bod of iU occqpying lc« i]HU?e than cem] gbl^ ona 
fool of oil ^ hcin^ eqaivolent in iUumltunng poweia to nearly Ihfcc feet of 
cool fn. llie gBJ la generalcd by tlie omhl pmcmcflp and the foll&wmg «i~ 
granny repent# the ajf^porbtui cm ployrd at llie Luii(k)D PfrrbOdft Goa Weh^ 
fir char^g the lampft; a ii tha msin hERTEQatol ihoff sf q tXvam engine^ irpon 
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wtllcb tvc ipuT wl]i}«'li: A & / tha tEctli dT iJlfl^ cQlD the Lceth of 

two umlLif wheels ec flfcil Oil the uifl of ti Lbrce-llifow erank, to wbleli is 
Uiercby comnuioieoled a ratntDiry moEian. The cnuik impiTta {in tliE natui! 
tiiAnner) bji altemalniff to iho fodi ma, whiEh wEFrk llin!i!' furnE 

for a. descrlptiaa of ine fuT^g pnmpa ongin^j employed (OT thll ptirpw, 
{whjell irero of U sfn^^oTly in;g^ltiottl cODiiHroctiDn, iJtlisCicifflt we belisYE tbEj 
hiVD iifiiM been by olhen puf^ nearly rcRiziMiiii^ tho oniiiuiiy 



'foT«0 ptunpr) we Telhr liie reader to this iJtklu AiJi Fumt^ As Lho plunger of 
ench pump is wuajitMivelv * quimtiEv of gw e^ioil to lFia ^paoe pre- 

rianily occupied by the pfimgcT IIdwi front tne ga^oldnr iuto the ehamber at 
the crpiierite end^ "fay meani of a ptpa ^ coiioniuiiicattiMi, pwt of wbkh la 
ItrnughE into t^w at /. TTie Tolte % whkh the goj enten* opens v^d, ta 
that it oannot rclnm the way it came; but tliore m aniilbcr ?alTe whkh opens 
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mtvard, uid this ii kept doicd by « ipring ttf tuHtciBii power to prurem tb« 
wape oT the giu m tllO imeEnnpresied elate; upon tbu dcicejil of itB plunjwr 
tbe iier«Ttj$tfa of tlia k otercEiine, tLc gu ii fatted apj, muJ the teTir* 

drain _ From tljt pumpe the £bi proceed, dong tile tube j, and enter, 

hj the joint^cd tilre A inlo b drone wrought iron tvapieni 1; {q tki» ™i*I it 
u evident the ga» ciight be ctdlEcted Md candeiuted 10 ary reqilirvd humber of 
J^napb^j blit (be ird,Te y bddg i^ncd fhy iheeiojt-hjinJkd kej iboWh), 
the gaa u suffered thiough tb. pipe A *, wUch i. emended dune (he 

miwr sida of the ' filiing «blo 'ra, end ftoin ibence lulo the Teaerrotn f'port- 
Bblo lamp."^ ff/f, by ^hidr anwogejoeiiirt [he pi-nnirt of (he gai bMoujE. 
eHU.hMd in .11 tlie VeeseU, howerer gmit ibeif Otnnber. The dp|ree of wn- 
dEusatinn at which tlie gas ivi4 arrirM by tic conliiilied aclion of |£e pnnuH, U 
ahown thro^hoilt the pi oc™ by a merqnrial pUage. wplLd « Ulc follo^g 
rruinTier. Iha pipe n. which proceed* frum the recipient r, EDureva thetae 
under ^mpnraiDti into the reaervuit uf mercury, at the botiom of tie Ini£« 
0 0 ; tie prouLire of Ibo upon tie anrfaec of tie meretUr ramie, tho latter 
to C1« in a long glat. t«Eo bermeticdly Haled at top, andlncltndog a portion 
Of ntmnapherw ajf above the .urfacc of tie meremy; till dr beToni« com- 
pi™=d into B amaller iparas the me uf tho mereury, gn the coadcuBalion uf 
the ™ aqvucei, ctid iho dlmmncion of ilj volume indiiMtca, upon a, Ksle 
attaclud to the tube, lie degree of coudenihtian or presnirr in lieliunp.' mid 
Whan the. niflciiiy arnvM at lie lin« deuotlng thirty atmoapierea, tie I'Sva i ia 
■hill by meana of lie cn»i Imndlc. iMI tholmipi ollftched totie nine m eon- 
cemon wtth thedoW vdve b*l^ now filled, are taken away by luiHreiijig them 
the locketa m the tn^, llie calenuil jirruure bra'rig removed by tumhig 
off the ami. the lower vnlvc. of tie Inmpe dote by the pressmo of tie a^ 
wiiTim them, and the coniantD mo fiirtbtr ipeured from cieanine hy a workinau 
KTOwing a cap over tho lower Tfllvo aa be anciiawiielr rtimOTM each of them 
from iht, tubt To n^erltilli wiethor there la any lealu^e, the bu„p, 

IJi™d one by one m b eontJ^ trough of Wwter, whcco, if a£y iookaao 
f*i »1»wu by the gaa bubbling up. Tie perffti ic^!^ 

each lamp bcimtlina ruocrtmtjcd, they me lUTluiftod in extim.ivo rack! or 
Stanila, ready m be taken out to lio oonromor. by die Company j which 

are regularly dumtehed to aU porta .,r [be town ^ ^ ^ " 

To eoropretc tie ajrhj^ wa *halJ propecd to de«fii, the cmutTMciio^ of lhe« 
vftUrt, of ^e aw of whteh wa liavo only yol apokon : they are of three kind, 
pnd were the inbject of a pniout granted to Mr, f! nr Jon. 

The BnnoatHi oegnivlig give, a Mctfonal view of mi Inmmvtd Itnn-Valve 
(feilnllAr to tLfsnE attflcUud lo tte prtiicipiiJ 
TWipitfUt i}, tspecfnlly hdiipttfil fuf triiiia^r- 
ring^ the cDTDpffiMcid gnu &Dm am lo 

ELQoiJierp wftliolit occQRiohiflif loiii duHag Hit 
|]nbclMl. It il compchiiiz-J nf |ib[!es of 

iDE^ A and B, tt Jjich aia screred LogEtber 

witli A Mft napjfd iccilliir bfl'.wMn tJjmi] si a 
^/r 5 f nypTEBent* the opciiifigi tlinsuph 
a ^ ‘ ^ ^ ^Ctwod tp [WjLaa Tht pie^u? 

A liiw the rF|:ulatinf- ifcel e tapircd 

thruagh iti h^Xtig funnecl at the li^wEr pait 
Wit! I a diaabto CDne^ one part pf fthicU ^uLil- k 
ftdiipied to cflmsetly intw tl» wHtf in th& 
mida md& uf the pwcd A- No* wlj«i ihE 
inwer CODE of iht r^iiJatJri" ate#! wiew Ttt 
i^lEWEd Off farsicA tight rtowii Uitii ihfi ^yiiickl 
Bent Id the pteris E, it pfier«nla aU eicime tif 
Uir gu ■ and w^m it k dcjimi to tsiuiaier 
caifinrcssEd |p» frerm on^ knap or rEamoir to 

Mcitlicr^ the regtilatang 5cr** r U [o bw tntneil — _ 

unffl Ito uppwciiDE fib anil cnrfectlj into tfjic Cciftic4d ca.vitv twT ■ 

A, and jWEfrnta all of tliir gui up the threadi of Sb 
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tmw 4iLtnng th* pracm^r AHawiuf, at thfl tame timtc, frria 

sage cif the gaa Umu oae rGsen^oir to aaetthef^ tbropgli tlie Oprah^gf w tr 
'Jlifl tieil vilvs to he d«icrlb«l id live me 
Thiieh « ftwd at the bottofa ^ eiwh fncrtolr ^ 



iqbjert; the innescd cut i^reientt m 
^cm of one tho«e valviMii^ Tlus ElIiBE taItq 
con^liti of n HDiaJI eanLcal pio^ whictl !■ 
fitted Luta m ticbjcel eavlt^ Dr «at m the pieca 
of nitftd fp ■nniliiT Eo the relirei of on air-^uxi^ 
b^ing clofled by a Bhght fttcel sping Ap and 
^idetl Di lid way by a. metal ^hlch alhlefl 
^reiij^h a bole in 4 amalL bfflai cap or jper- 
forated enirct ip mprvseutcd ea Krewed ojer 
h I d ihoff« a braid plugr vbieb fa intciudcd to 
he ficrewed into the lower aperturt? of lha 
piece c, after the Elling u cornpleLed^ The 
li^ct tutfacc of tbii Bctcw-ping id fumiihed 


hpfore-mEDliDniid Tali^Jp wbich Wlci® pnraicL 

by the ftirce of lie aa^ewj intn coqUet with the under lide of iho piece c, 
tuai]^ ^events tnj edcaue of lha ^ firom that cud of the reaerrobv even If 
tho hiLmg rolre ff dhauld not he ^uite air-tighL 

The ftflWwjHg dgiitt? reprrKUts a seetioD of the tliird nud lait of thcae vaifee* 
and ltd Hie id to permit the how of gdi to the hamer tu be related with great 
nioety and pcHrieioH. Tho paemgra for the 

■ ■Th'dI Jl Hh. AnA. RIAMI ivf f 



eages e r to the hnrqrr^ m anj degree that may he d^rrvd^ Pirie¥iD'ue1y to In- 
Eertiug the rrgulatibg acraw, it U dipped UitD a mixtiirE of hci^-^ WAX ami ChL 


whieh fills Up every minute cavity or apm^ whkh may be left between tl»e 
thtvadi of the two screwai 

The engraving on page Tepres^^lJ a contrmiinoe fur deUvering gM |o the 
ccRBumcJnl In jn nalural rotEnnE,^ uo dor atmaiplietid pnasurr. It edUitita of a 
cDEIa]eding gashehler^ cnpable df ctmuduiii^ upwitfdi uf IMW eubio feei of 


WiirbB^ the gaa jj COQ- 
Enl^ccC tif a patent Iq 


it Id uLonnledon whec]i; and being charged at the 
veyed wherever tvauire^ The invEnttoti forma 

■»»' j -1 I _ ^ _ _ .1 :_ . _ T. _ _ 1 . 



Culctand Ntcbol>Dnd ia, Wc hcheve, umda lib^ of by the Foitable Gaa 
Company at MarvcbcdtET, in additiiin tci thi: gAS-comlrusiug epp^atna erected at 
theij workd at tliRi 1 rrpie*»iia ajdatLof the cart| wHh the top of it 

removed ; ^ U a ndn devatioDf and 3 a ftijot dWation; 4 la 

TOBTcly atk cdWgdd Bectiou of the box mirljH d m % TLe rcckpiimt ia 
compelled of two dkilimt portd or Imlvea^ a and A ^ the npper part a k made ef 
BomC fioxiide matE^noIp Impervioni la gaa; fknd the lower part t cf i^ntc COIH'- 
pftTrLtirely iHUT [Lod bJIcxIble fnbfltance ^ when tlu rEucl la omptyi, tha port 
tuiuing iWlf nuidr aul| MU dnwn inaids of by tbn recssi k ^ed hy mrdug 
the goi fmm the worica tlkrcrngb a pipe, whicb k imwfd into a uufle 
vided ffflh m EtopMJock, which ia tumsi dIT after the redpicni La fully inEfttedp 
imd tike tupply plj* from tlna wotlii rerooTei Tha majchkm then traveU 
thrrmgh the Etreeta, and stopping at a customer^ doorp ons end of a fiejdbls 
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tiEm li icTflV^d mhii thfi frnahii^iifft of tho hDUfSi onJ l!ie oUw eoil Into o noiJe 
m we hox wtlfib eamnmnlcfttei with the mEcror of the reripient hjf menni 
Ilf iuletnudijltf TilTCi llioini at 4. The gai-ejkliAnator « ii then nat In 
moUnn hj the haiidJo at the top^ and ot omy eihouitii^ itro^e It frith 




Fig. .1, 




5“ ihroMBJi ^ »*3vo j, <?«. 4 f ujd Bl fgirdng ilreH 

the gM ii dwWtd dmjugji the Tidve *, ud the fleiihlp p™ wu> the 

goihulder of hq^, nDtO die tcqiiir«d ^lundt^ UoHi&Rea. 1 he w cert 
nroceedl fteiu heuse t« baiii«v Unfl ihe irlii4e W U ihhchaind. Aleqe 
the bot^ of the «rt b a pi^ e, «»u,„ted at one end wili the itqt^ock f. 
end Hi the ^icr mA the bos d of the *»hHnjter, nnd perfomied wilTiiiiiiie^ 

?“■ slbwiitg Ihe jAKD^ef thq m nloDg the 

batt«n rf ^ cert when the fl^^le toTL. ^ fq^i^ 

eeewrot of ^ pqrtabk Gu M^jhi^ tiftspwed fot the nn^ 

^ lafonn^thei it 1^ been neerty mpeiw^ hy iul»€«ieiitiniMoeomeiiin 
U 1 the tflmofi^JDd menepmenl of o«rf g«, oeecTlh^ the f^ect pq*. 

jnplifable to prinpcnet, 

W <* f>«neBthr Coe, Apperetui** .hown hi ihe followiiiB engnivieg, fa an 
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fv€ Ji in Strandi and wa IkHdva tfar mT^ndon hja been 

in VBTECUU AitAmuTG pfivAtc «9tiib]idkHi?uti Wid tttdJili rarkouTiu^lark^i. 
^ a froDt eEBi'atiEKtt; 2 zl liilerfil leckEisii dT th^ aprumtUi ^ Flff. 3 b 

Kcdon ttf llie retort 3 miJ /Tj. d a irdiim cf a rrtort «f a Jifiwtit couIili^ 


OT 3 

Ini-endii^Q of Mr i*idku% for iho manEirachu^ of mu on 44 aiibII a wmTa u 
be uizLptcd to priTfllH IioushL Ao Appunuui ckF tEe kmd Wfli eMHhited in itst 
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tUrq ; S k a iMtlijn of th« cundemer in «Mh Ixnttoin flEttte iKi! Mjjie 
|flit«ra rola to fho lainc parti, o, tigt, X and 2, iliov i«» opnlicalion to a 
kitchctt imngp, bdl it il eqluUj adutnl to ao^ otlnir eammad fire-plaes; 6 1, 
il a iwen DC fiinwee tmill Jji Wk at tbe bock of tbc ftny-tidacE, cDT*w<i 
mfniiit byan irtin plilo c, aod having a fine d Doming into tJic chinmer : c, 
* cytindria] retort, divided oy tvoor more mtera^ par- 
tiUDHl. fading from m conuii pi~/ m ibown m r>g. 3, Tbe relort ii mrted 
jnth a rtin op flww it cbe tutu end, wUcb fit* into the piite t nraj th« 
hxuder end a BoppoTtod by % itant pin projecting frciu (lie biA of [Lo retort, 
and rmtatK in ad locket let into ibo brickwork. The hinder end of the 
pipe / tcnnmnlM m a eup Or writjf J, merced with aoTcnd Inilee, end tocring 
“ P* et*U*!t/n : Ibn plpe/ienleii pirtced wilh ninnercS 

im^ holei, to aUow (Tie t^, aa it to fAb throngh &em tipon the burning 

^1, wW It, fl. weQ u diet partimj which mi» down ihe wtocnl phif/and 
the inverted into ga>. In th. tore end J ih/pipc 

/ Il Kiew^ a ituflmg lio*, ihimiBh wlneh paMcB the pipr *,ie*W to the 
4en»«. Each CUinpartment vi She retort baa a door lir niWitWiUc ■ bv 
Which toe coal or other m«t*W for inikiDg ga. ii introduced, ma the iW (t 
i«nr«i hy actewi, ih. joinu Iwmt diher groiwd tme or luted j ti i* nn Wn 
place, rin^gin crooTei, nnd, wbeolewcred down. leiTiDg to defend tfae race of 
toe retort and (he pipa h from the action of toe fire. 5 ie a veiHd divided 
pto two m the loircr part a, wHch il air tighk containfcto o Duontily of car. 
into which the ppe A dijii i few inrhet j it » applied wiJi tai from tnothw 
eearel p, by menm of a hent pipe o / r U a pipe for drawing cjr toe tar when 
reqiured, and « cto tipau^ by whieli the tu nine down the pine i into i and 
thence into toe r«l^ 'I^ Upper diellion of fig, S contain'e^™™*!!?’l,“1 
piJM * f eurroonded by WEt«, Dtor end oi' whicK e, owna fnlo o. and the olher 
end,X, Irtu^ to llie wioelcr; fiom tie lower hendi^there uipe^ili^ id«« 
yj, de^d. toto toe tar to ^ by wbicJi mean, too t« wiJdeiired 
pipea #( diwceods into a, wl^ the gee caniwt escape torough the .hort 
pipe*. T^e opcratim ii u Mows :^toe retort bgng e Wed. w.d t^ 
r"7t till toeehantbere wein to* o^a .howa to 

I mi S; the ihoto n a toeii letdown «nd the fiie Ugitod, n portion of toe' 
heat and flwiie ftom wbaih pareei through an npettoe to toe*^ hack of the 
mg* (ihOTO by toe b^k i^e between toe hare to %. I,) inu, the limiane 
A, in a short tone, the Inwu pert of the retort to beLne red 

too coals or other matreial* la ch* murior to givo out gns, whiefa, coUerttog in 
the cltomber ^ pane* iLr^h tbe ptoca/ and A to tor oondenaer at die iSim 

* *{" ^ e*r'" ^ “PP«r chamber of die re^ 

deieenda Itengh / and o on to the burning feel in ton [Dwtr chnmber, nnd 
Became* decamposed. l^htn it ie topposetf that the materitJa in the lower 
comnartment have givm out all too gm contained to them, the rdurt i* tiiniod 
pretty ^d, re u to brtng remthEr compartment immedtotely ovot toe flame 

ril“.5! ^ B^»a M Wflw. Tho gaa toll. fe4ed Contohl* tn^ 

nnd other impttnttE^ &om reme rf which it ran bo freed tor a rsduclton of itm- 
^ature; iJto pip* k u LhEretore made to dip nfew toche* into toe tre ressel a, 
h'fe E“l]« to rile to enter thecondeniar, hy wtoVh mean* 

It 11 dim^ of a portw* of Its impuritiES, and, qpon entering toe BmdeiisEr. 
dj™ torwgh o peal lengto of pipe surmuod^ cold wnL, wheS^ the 
renews mp^es are repre,^ and descend into the tre reirej by the 
Vipa yy. J^e Uf, aa we hare before elated, rettinte to the retort bf toe bioci 
I mi A reid H decomposed by filling ou toe buniuig coke in the retort ^ 

^ —itoS'T ^*1“ the purifier, mid thence to toe gashoidrel bid 

Ss ikSf ifaltSSTte.:'" ■!*;“ *> ■>”' <1 


GAS LIGHTING. 


This pmifyi^jnilHtauicffl jnnpJoycd Mr. Fittku% 4tts Ihc cynrfd^ of B<idM 
or of ItraCd The fvlloviu^ oogrsving FFpresenUt twe ttmmgMnEnti of ibe 
puriryiii^ Tcsseb; tins one to llie iimi of ^ worbi on a Ibt^ scale, 

tuA Lha otlicr for the ube of pnf Ate hEnueo^ to poit% Lho ™ os It sAgflCi Erom 
Ihe pnblic moiti to ihe humen. TTw tnvihod is m followJ: lliE gai, up&ll 
\ca.Ymg the condeiLi^, pouea through m lolul^Qn of llic cMoruaea of tmiii or of 
limep which may be tonloined m o Te«Bl rMEmhSlag ihat %humn in wetinn at 
fig, through wbkh tile gOs nmy be mide tn poBB, acling imdtT A prsasurc 



of ft™ ten tn iWen^ iuehei of WAtCTp by which moEias it wiQ be putrticdp Knd 
iM obEiocdoOi odour and hnd amell rcrqored | in ■dditinoj the patentee Tecoan-^ 
meailj In pom o quimdty nf the aame BdntiDii iulit lEif feeder Af Fig. % ftmn 
whence ii flnwi mEo the tor Tes«el & b fij ihrovgb ibre bent tnl^ e* In tKa 
eeiieV (which comosunicates with the retort hy tbe pipe d^) the aoliitioii wHl mti 
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GA3 UGHTIKCi. 


widillic conOiniKU nmltffrtluit falti Into it tl^TOiigli bniiclt {hki cannid- 

intf dac T«ME«mOT ttibei ///r (which BTE JminjirH^ in a vewl irf T*ler 

with the tMX reuiL The cotn^lPid llrtii fonnciJ, ind k^^pt by tiw jfP* 

Uikiinp fram tkif dip pipti h A, h nmdji to JoPT in 0 ^miUl itnaim ihroupill tli| 
pint into the TBiori, while U3 nctioil j upon cvniuij; in omiact with the ignlM 
^cHaJ* within ihe FeEflrt, olh^T TupcHirm of gates will bo gen et*li?dp whichj 
cmziy fling or mixing with the cwbimitud hydEogm ^ l th^nOcnl action w ni 
mke place, whereby the gsM^ wJiaJc m ibfl retort uid during in poniigc thTmigh 
the rcfrigeraUir, wul bMoinc portly pniihed^ lor will be m alimM ai to be trUjre 
easily acted upon in in miiAge ikrough iIiiD lolElllon <tf the chloTfdo of limE, 
when Its Jiurifeiiitrii will finiabeiL In prqioriri^ the whiiEon, itic pBtentce 
diiTcis IC cmplay on^ port of ddoride to ahmit tbuty-^se poi^ of wfltEr, and 
when the rhturije ia In iti DlO^t conc-EaUatni itate a diluted DCMh imlplmno or 
moriotic, may be addl'd to the idlutiDti to tiiiist ibe lihertnion of ilie chlormc 
™ from the licnc ^ ond the quantity of water moy then be mcTcaJk?d Ic fnriy ur 
fifty purtJL^ with one of the chloride^ 3 repmcifta ibc apperwtua fm* the 
Ifwsre perfect puTiflcUliou of the gaa oti lb puwge fmni the meet miiui to wc 
bumet^ I ia a redplcnl, intended liJ contain and aUpnlj the UMrifying liquid; 
thk raid El connected vrith another ™k1 it by a lyphon or by a Ik ut tubr h 
huerfed tJiraugh the centre and Itm of the lower wvm\ k, Otnf hiving a Hop- 
C&ck m. Tlie kwer t€.wA k is msM gru tight, and fannied of tin^ copper, or 
fheet jnad, aod W a rcceptade faf pSH, which, flows thimlph It, and fw the 
purifjioH liquid that £aUi from the upper ™el i; h it 1 coEnmofl epoiiR ploeHi 
tm a shelf of come wire game O ; P is a manbeio msda in iIie aide of the tbsmJ 
k, tufiid^tly large to admit the bund and ipcmEe t f la a pip® toiidlag lltC gfla 
from the moin ^ and r is aootber pipe m suply the gn in a purified ptate the 
buraBia: # iJ a waste pipe to let off ibe fiqmd wben ft has beenme too nroch 
tmprrgnirted wi* Oa iTTiporitief rf fiw; ipd f ii a wwhing 1^ leadiiiB 
H ciitenj i N and r BTir RCip enekl for nimittmg md dnii^g off thv liquid, 
The iFpeimtiad uf th« flpp4l«l|i> is « folfo** : into the rrttpitnt p petlT » Ulli- 
tiLro uf cue 7 fipgm.TT-p of the coDccntniied! liquor of the cbloriue of^ umPi, duuhiQ 
with from twcnty-fi're to thirty meaaurei of water. When go* U required to 
Bupplj the bunierst tam Odi Ol the ssme time the ilcp-cuets m, m the bent lube 
A inJfl the koding pipe ^: the nmil^'fng liquid Wlb then flow ihToiigh the bent 
lube 4 ma lu the spoege which will absorb a portinO atilbcictit to keep it 
always wet, end permit liquid to filter throUgbp aud fad Id the bcUmn 
of the venci t; at Uie asme tunc the gaa will Continue Hiing ibronagb the 
moiEteacd sponge n, whEie it will be octed tipoU by the ptmJying liquor^ and 
its abnoxiofu odemr will be reroored hefore It arrivct at tbE bumcjn th^jgh the 

^ne^ol^ect of great convraknee and utili^ to which ga lighting ku 
wilhin Ibfse few yenrs bctii applied, is ibe iliumlnotkin of puhuc clwlcSr Tliii 
we he^Te was lini pul in practice ai GIbs^w, where a rfoeh with^two facear 
■nppo^ at tbE Bxlremity of a projecting bracket, was lightc d by jeU placed 
aberve il^ ihe tighl of which wes rsflcctcd UU Mch face bom milTOre placed 
widiin the wlllhs of an elegant repncseutstioci of a phccnl^ wbion snr- 
mouiited the docL In ordre to light the himire without ssndlni^ up a per¬ 
son for that porpore, in ftddilidn lo the pipe whicb supplied it wUli was 
another eattcudltig frank tbo mnm to the barner, haMg a »lD|MMck si Its 
junodon with the mdni and being perforated with munnFuaii imall lldcf 
throughout its lenglh. Upon opening the «ick% tho gn* flowed thnMigh both 
pipas, and issued at th# imall hoW in theylasA as il Wni callEd; and a hght 
bemg applied Iwlow, quickly comnranicM^ al^ng thts whflle Xwngtb of tbo 
fliAh-pipCp and Upon reaching the Jet, igtl tted tho gin bStuing ftom it; after 
wbich, the eock on the flash pip was shut VariEwia methods (mre aiUEir bren 
promasd of llgh ting up clocks, ODO of which Is as fidlowi: a dud ptalE^ out of 
wbwh the fiipires reptrsendiag the bsrari itfe cut, in cOfitzary sUccesaion to the 
UBUttl TwpEwiibilion of tiieni, ii insde to le^olre on the axk ihsi wceild otbEr- 
wise ra^eiTe itu* bour bandr Debjud It k a solid field, aUt of which a MjffleiEnt 
■pace II cut tu *Jki:»w the hour, h*ilf hnur, *'r quarter; eiifh half hour b repre- 
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untcd hr m and ^Tuarter hy a dot j aikd ihe linn? ia neckcned by tbe 
huLlrt and rldlutEn wlitcli Lava pourd ihr centre of this Opening BeMnd the 
rerolvin^ plate li pheed d gaft fighi, whicli ii Iguit^ by iHe jet af gu hcll^ 
direebed on to a ptece pbiiiiit 





A aumawhfli AipdHur UliitllOil In die preucdln^ is. eibihiled in ttw fullcrring 
engraving, A if tbe dM plate of a cuiiimim dock, witli dit ItcMin,. 
niErked npaci an mual; B k die propoEed iddlElOll b) it, for tite p^irpotie of 

fixhibklJdg tbc linu) fiidin<:dy dltring iho nighty € ia a h^ht cug-whcel^ placed 
iiiimCHliatery behind fbe day dial; haTin^ iii centre fitted In the arbrrijr of the 
hfviir himdt and TETnlring wi Eh n Ttia 
nij^t dial B la designed to he made of 
plate glci^ ndth the houTa painted apan 
It in hiaek^ and In revolve on an azii in T 

iia cenJne. '^Hle index repreafiated hj |1^-’ 

nil fljrtovT if (ueeA The pcmliEiry of 

ihfl^ glau plate la cacoh]|ttt^d ny a rim ^ ^ + t ^ j^v 

Df hnuB^ hafhgg eog» in ita emter e[%e, ^ ^ ^ \ 

^hhh fite into the enga nf the wheel C ? / ' " 

eftt]sec[uwitJy they ma^c tngcthcir, and ^ \ 

being of equal dumirtetaf they perform / 1 * * \ 

iliar r^volaElatLB id oqna! time. The f \ \ I 

dmo nipreBiintetl m nnr mgraring, k a I i t Jf V J ^ j 
quarter paat X; wh*n tha boor hand I \ c 7 / " i 

1in»moVcd un toXT-(for Lfiatancey the \ , Vv/ \ y/ 

traniparent dial B will havr moveil an X^si^ ^ 

«[iiai apace pnat the fixed iniieK^ and / 

denobe tlie uma precise lime. Both ^ 

dink miMit hy thiB iimple (!enLrivanee^ " "tTa' 


_ Israe dial u uiiAfll; and it night a llghtad Imp 

placed behind the trAmparent diel will always ejchihil the time u diadnctly^ 
But the most perfect and ingenkua mode of Ulumlniiting poblie clewti which 
haa cuma nodfiT our notice, la thei by wh!^.h KFcral of tbu cJmrch cl-ocki lb 
Londun flfe llghb^ By ihe reT&lotlim of the handa^ end the ^dititm of only 
dbc wlieel and pinion to the etnek, the ia lighted and oa-tingniihed at regwlar 
«tati^ IwuTV lAich hnttrs may be varid. moninly to sail thelncicbie or deci^yw 
in the len^ of daylight, hy simply adding ot wilfadrawing a pm^^ Tho 
ioTen ter ia aEr. Faille^ from whoHB accermt in the TfonMCtaona of the Society of 
Alta we liov^ taken tlte foUowing abhroviated dctCTiptieb- 

R^firena tn tkt EM^raratff.—J'^. 1 reprcaCllte a akdetotk firame dhd, GOat tH 
in one place i the eight central illviidiina nw verj thin^ and curbed, » aa ikot 
to coinriilir or mterfere with the hamli while poarinr over themj the b^eeb do 
all filled bp wilh tranipaicnl red gl&as, groima rough on the hmde^ Thia hy day 
it wifficigntly rlark to relhiye and rtndjtr dUb'nelly siiihle the gill hour nufnheiai 
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Lqt mhm tbe |^ tumfin \xhmd tite ilinl p^aiM m Udhted vpv (bfi 

tidWTSi Emnuln, uiii tundi aprwar lalact, Aud tha rHi of Uie diju gldd-i with a 
dinky nfd light, %. 2 |« a hodEadEii] wcijkni acrw ihe iLfH£rtrt4 d « b tiie 
flbuToh towct Rt tho Iwick of the dwd 6; e thir lub« which urrinH the hsUif 


hanJ* hftnuff m bnlMvce wcS^hl nnd the whEcI 48 dh hi inner enJ i thrmigh 
tlui puH» the itmil; rf d, hoJdbg mt toiE fnd the mlnillB hiiid, and Qt the olLer 



*’W'^ lie DiDt™ wrhfrfj,' will the ■lididDn'^ 

»hEe],f)S; the long MM Jrf rKeiTM toDtion tom lllD clock (m Usual) by ■ 

tic¥iil whEcl; L 4 , 42 , 12 , and 4 ft, ^ axt 

llui mual motlaa icbcCM nn il 




panroni; ta additional pinion of la i. pul on. tho wliEel 43 t„ t-™ i-t, , 

Sfii thi, IMS Utirtccu pirn, one hour'. ^0=012^ 

irciglitEd Icier 1, In 3, nnd let it dntp: while thil ii no .iT^ 

^Ited lio^) ™d Wi by teeon. of tho coilocclfig^Tiid ^ 

Irter hsndJe o of tW gaa cock p down, end thiu neaHy cloL h ^ 

Fj^ of mlT ji^ WiWgll gua to keep the bnmer. ftligiti hut 

jrben tl^ wei^t I it rwE» the hwidle o oad ^iu, ooi^i^,. ^d^ek, 

hy which LheBiiil k uutuitjj lUinimiated. Tlm^ rthS^+ m 

down, and ^o ptiu ne^ly bt^giuning to raiw! it; hy ^oiinu t^^^il'.* ^ 

«eb civd, the cl^ will open the gu-coeV one hour lodner V 

*«. hour tuter. By Amoi-iag the piq, ” 

^Uiing tliem u the dayi tei^En, the dock ^«dw^!^uj j'l.'fT*"' 

^ whole ypnee i. kept elw^etween the light, wid uSfta^ept a 
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asia Ftff. 2 ^ tlitf lighla bsijig placedi cm irflclk of thiij and having m 
inrgti nv siliadow a pEimivvd frviin llr 

with Tw|>?ct ta tho {pantlly of^ga obtainnhlc fimnn a givtA weight of eual^ 
it depend gnBlljr upon the quality of the tuol^ ind iJ» upan thrE comtnicHon 
of jjie ind the melhod of working them- Mr. FedutaUs in hik mlnahlD 

tinaalua on gtia l^htiog, whilst wxiling on tlk»tirAnoh of ihtiuhjact, oboenrH that 
nit coal KKIJ be ithidad mlo ihm cli we ei according tu the prv|KilrtIana of ila 
ctiiuponwit porli- Such » etb chioEy eompiMed of himnLen ire fn h* 
conudFicd At Wotiimg tn tha firet daift. Thesa coalfi hum with n blight 
veUuwhh hEaic dunng tho whole prec™ nf oomhuxEunj they do ddL calap 
neither da they produce oindm^ hut an* rrdlHi«! lo white akhcfl. At the held 
of this clu 11 to h« plieed Cenncl £00.1 and moil of Lbe vurlelfei of SeoEch 
coal, M well u WM of tliosa found m I>oTb[L[n andhiotthinnWrlend^ beleog to 
it^ likeiriBti ihe GOaii from L&BGOihiTB imd the nOTth-weatern coasti of FosliiniL 
Whon dUppaidal retort* nre nMd, (whkh Ii the form which Mr P^Mftlon 
dwridedly pnifertp) wnd chaiged with li hnihel, nlf ahout 12Slh* of coal the fol- 
Inwbg qpanltti#! of gw* may Iw obtained kii the nijurafactory* or on the laign 
Kole. Fjtohi p ton of 

Laneguhlre CanDd ^ . . * . . » „ cubic feet of gu. 

Newcaado (Hartley'i) . . * ■ ^ ■ SjidOE 

SlaEbidjhiTe (belt kind) .... . - 6;4flD ^ 

The coke obtmed from Goali of ihi* dui i* In smaD quantityr and of Vriy 
IdfcrloT quality. The second du* of codg conrarclittidi thoM iforieEwa which 
cake in huroing. Tha&e contain leiEhitumEU nnd more eharewkl than^ the Girt 
daBB. They produce le*a aihesp hut nfbrd hiiid grey cindcTe» whkh when 
hurot qyar a^tn V kth fwh GOoli^ prodnee a Tcjy strong lieat- The ra obtuioed 
from theiecoai* k notof to Ifich aquuiity fll lhai from the Bret clai^lnit the cuke 
ia fjxtn.-mdy wdl adapted for dimaMtie end culittary purpooea. T\'hEfn einpicidai 
rrlorta are charged ai heforet with about n buihcl mid a hidf, from i 

Lon of 

Wdlieiid, fflfiy ha obtulntd » ^ 10^300 cuhvc feet of goa- 

TempEfl Meuti SJW ■» 

EVunTOde Main. , * . .i. - * u 

pEiubiy ..-.**»-■■* 4^200 pp 

The tbcid ^i»*« of coal coneleta of mch aa rip chiefly compwed of choTeeftli 
cheniically eombmed with differeiitcMthi, and contaiTimg little or no bimm«i 
Amongat the vMVtiia of ihii coal tit the Kitk^ny coal, the 'Welch maX and 
the iituae coftL Jione of tha coal* compitied in iMa dasi cam he pTfaBtably 

UBcd for making prai. 

Mr^ Feek^ton mta the fbUdwing tablei aihJbitkng tha conroanitliro imimhty 
of Eaa ohrninable from the fnllowmE dlEferent ^ckCt nf cnala cumj^liendEd 
in ilifi fir^t and KCond damns theleoteh Cannel cod htmg MiiKdered the 
ttandoni, and catlmote^d At 


Scotch. Cannd i 
Lancaiiifre ditto 
Votkahire ditta 
Bewicke and 
WallBend « 
RuwE'i ditto . 
Taundd Mi^r. 
Ueitmi Mdn » 
Hartieji . - 

Kaiin^orth Main 


^ llKkO 

Craialcr** 

. , , fi75 

,,.301 
... EM 
« B32 
. &ia 
, 7&2 


Fontopa* , ^ ^ 


Temple Main . » . « 

Manor WflBiend . I, , 

Potret of Dean — Middle 
Delf . . . . * * 

Edfm Mom . « » ^ 

StaSbcdflliirecoiilt 1 b 1 kind 


Ditto 

Ditto 

Ditto 

Femhry 


dittiS 2d ditto 
dittOpEd di^o 
diitOp 4Lh dittu 


600 

630 

613 
652 
M6 

614 
462 
490 
364 



^tee Kt* of eiipenm^iU 
ffiilance were ^ fhn quahty 


153 childroii 12 bu*bd% dii^ed m 
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ciTCHlttf cltiiiijcdviih 2 builii:li ufTOBli, #fid each chtirsa worked tdrin 

6 traui^ atturdcd 8.100 cubw feet of gft, per cliddrein, and renuSed IS cbiJdrDO 
U buiMa of fw hejiring the reuirtt. = 43 «r ou the nuanllly 
emrioved fw luakinj By evlindrical rttorti chneaHl wjlli 2 ItuAeli at 
eaclv a and w^ii «.orited dIT in 8 haur^ sl chiihin.li, 37 buihdt 
Hf Ip,™ C^le feet nf gae per ehaWten, and ™|ui«d fgr C«- 

^Jhiiotuon ut hea^jig ef the retorta Z| chaidwna to Iwjhcli of ooaJj, or nbrnil 

Tj’.iff I- ‘i*" With oHipwdal lelert*, the two 

dwmf lert ef which wete 2D inchH and lu inshea reapideely, cherg^ with U 

r? Uff m iHrtlfa, 81 chaldTOn 8 bnihL of caok 

^ ellfltdrnn, and TeipshTd fw eaihonlMltiMl 19 
ekil^oni 37 b^helB of eo^ ^ mt cetit of the ^tity carbooiied. Sfr. 
Kekalm hiewjw atetei that fire efUptkal Ktort, ^ eapible of ewholdtllig 
$ htiahel^ Or 33 ewt of eoab, m 24 htFOia, hut their «T«ni^ work mny be 
taken at 1 chaldron, or 27 cwU in that time, 

Mr. Allder^, of I’erth, made a great numher of caperimenb, to detcmiine 
the comparalire qiianlity nf linlit alPonicd by eendlea and Mdl tpia j the die ef 
the candJee irbuh lie empli^ed, wea abort liiea. The followmir are lumc of 
the imdti i— ^ 


A 3-jet burner coHimned per bnur 2,07 ! cub. in. ^ 
An Atgmid nf 5 bolaa „ 2,SD2 „ 

Si"'' r, 3,798 „ 

Dpto 14 „ „ jjpjo 

Oitln IB „ „ 


3 6 CUmLIca. 

^ dt 

12 e. 

m 


rl 1 *' tt Ml .. 

I llfl- ciiEfln of tnSM fcaoJlSi iij. l33.aL ^124 dubic inehcf of £aa] gaa jiold light 
Eqa^to that of cii^e etndlB far ou hoor } bu t tlih u tho cod tw of PottL the 
tpecifie gravity of which, .Mr, Andewon eays, u 950. 

GAS ENGINE. An ^-ngino in which Eta motive force ii doriT&d from the 
Le-nmtc? upoiiqitQii atiii eondlehiUktliiiii of tlic li^uohable grtsci Por the djecavoiy 
^ be re[|iiced. to thp iH^ilid form^ and fir the luggcBtion of 

vaach gaaea ^ prime mfiVCrB of iiiachmerya Wc urc indebted, (at Wo haTB 
iihiW the wofid Gvhii,) to Sir Hamphnij Djvy wid Mr. 
hanuk^. The ndvojitOEEs wKleh i^med Kkelv to be realiaed by 

^ filtroctEcr tho BltenlJuti of enginem and Kientiiao 
mctShnni^i, end tnany of the moat emuienl occapied ihomHe^lva in endrAVotir- 
lua to devite l^J^h mniigetncnti ai ™ild rvtkdpr it Bpplieobti in pmetiec. 

who obtiuned B patoTll for ui apparotum, iu ^riikb lHo liqimfiBble 

wpetmlty the carbotiJo 

^ ti g&s. Tqj^ imi may be obtAiniHl by dvcOnipofiin'? tuiv of thr carlwnBl^ 
tiy action of common ocEdsa The mode of ghtaurme the liquid fhim 
r ^ ga^metff, mid coudcnaiag ic Aerwaidi 

m imoiber vftmel by of a oondenaiog pnmp, and contlutnor tbs ouer*- 

tion untit It powcB to the bquid itole. “ 

The mgrering on the D«itt pngs rrpregetite Kfr. BmnEre uppamtuB. Thia 
apparstui, ei ehewn el 2, enniiui of five distinel ejUndned veaaeli; fhc 
n and i enntain theesfboniendd, icdacBd to the liquid farm, 
<'«(wn; fiwu fbBM, it peeaea tote the two edjainSig vMHla 
‘T^'f c^mt^ation 

hv tbe thff'!™ (ihowp hy dnta) itoperntfd upon 

rit ? ssp^ipn and eondenaaiian of the gee giving nl^on to the 

wh^ver ^liincty may bo attached ihoreta Aa 

Uw c£.tB, sppMa!^ a neceoary j and ai the two vebmIi on otin dde of 

neeijirf [..Y! Y “ ■J^'CTiptinU of tho 

" ti^ftwo ffJ’" r will apply to their cnnatemirte fi tod 

1.L_- „ 1 . therefore gtvon in a uparela Mt[, 1 on a 

beS^ ^ rtmelrticiioa may be sefu,ajld their operelion 

both fieuTM letters of [cference deaigiiAl« [he like pertl in 

s™™ nc eoramuoiratiiiii of the coud^nabtir ptun p tbefore meud^ued) 
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w ilK tlae r««v*r la tlir(in;tgli odfkfi whitb can Up stimped aL plEasu-ra 
hyiheiAugm k WUcai lie Kfltiirtt hm been ijfivgfd with iUe 



liquid and closed, a. pipe * Is applied CutlitrCtril witli tUe tJCpotiUDq rcnvl 

c Al ^ if u A (tnaUogmyJ cr wlbur nou^ccnidiiGtar uf hejiL w 


















































GA^i VACUUM ENGINE, 




pralfCCit thjc Abiorplian Urbicli WDlJd oditTWiat B* occaiiDn?d by til* Lbiek ttib- 
uf ipfital Th^ CEp&nHtnq t^bcI ii tiOnilciitEd thfofkgli a jd^ ■! fa 
tbr tytiudera; tbnso vcueIs contain 1114 OT uy □tbEr sniitahla duiii 

ftfaDvti ftt Hi II mcdiutn be!lv«en rbt ^ the jiifftm. The receiver ii 
a itrod^ gim metal f ewl^ df comldcTable Ulickneu^ m tba mbciiDi' of whicli 
UE pla^d uvnral tapper tulw*, oa rEprcHmted: At a a*- ibn Jo^U of lllolie 
tube# ibrou^ the top oud boUoin of the rccdver an] niAde neffectly bght by 
pAckiag. Tine uac of tbsae tubea £■ to ap^dy alttmaEjcIy nsai and cold to 
the liL|Lud contuiiied in the tcceivcr, wlthotit allEriiig vety HOttbEy iKc tern- 
pemtUTV of the cylinder. Tba operadon of Ktalmg and coating thioii^h 
the thin tnhea o o o may be LiTccEcd with warm wsilcfr ileain, or a^ other 
liEating meitiuiEi; ftnd cold TT^«p OT any alhat cooLmg medJuidf For ihk 
purpoue, the tuhea a o d are united by a clInnshEr and cock p by tha opening 
of wMchf with UtB pipca o bot and cold wntnr may be aJtematGly let in 
and fuFCL-d through by Qteana of puEnfar the eooki bfiiiig worked m a wmilar 
manner to A™ m fteam En^r*. Now if hot vAtari say at }20^f he let in 
throngh tliB tuhea of the receiver O, Pilld cold water Ol the eamc time thmugh 
the receiver 6, tbs liquid in the fint receiver will operate with a force of abf^t 
m atmoffphmmsp whUa tho liquid in iht mc'wcT t will only exert 0 force of 40 
or atm oapheiiEi The diffErenoH betwean tfaess two preiEi^ wiH therefon 
be the acting powcTt which thmogh the medium of ibe oH will ope^rate qpon 
the pliton in the working cylinder. It U eiay to comprehend that hy letting 
hut water through the rrcaii^er and cold water through the oppoeEte ona a^ b 
re-wrdon witl taka place, whkh win prodncE io the working cylinder r an 
alternate movement of the pktoD^ applicabEE by the rod / to TBiiorm mechanv 
col pticpafleaj af mov be requind. It h to he obMtTcd, thal the lue of the 
g^diotiitiLcr^ j>ftd of tlae fozeing mmipi, ii limply for obtalumg the gai^ and 
for chaining ihe receivere with the liipud. When the receiver ia onca 
chiDged, and haa heea doled wish the atop-cock A, the gejonieter and furdiig 
pi^pfl ere m he diicQtinected from tbe Traiver by uqmrewtng the p^t at the 
joint. The Hme pipe may bowEver bo Ujicd aa the meani of cunn^^^tmg the 
nceivar with the expacaina VcMd | the adoption of two diltlllct pipci for theae 
jrarpmes ia mtenlioDally avoided, as it woidd hecenne neccamry in consequenve 
III have two otiBcca aa wdl U two itDp^^kl, It £l uhvEoui that no dtninilty 
{Lxiita in comieeting the forcing pump with bath rcceiTeia, ai the rmnll pipca 
uied for that purpOM may he m^e to reaoh either, 

S«rcraJ years Lava etapacd KUtifie the engine Juil dneribed waj patented, hut 
hitherto no maohine upon the same principle bai been brought iem opcraiion; 
iLnd ia the mechanical toknta of Mr. Bniuel irc ujiqtiEffrionflble, and u be ia 
k3uwn to have devoted much tune to bdng the iavendoa Io perfection^ it U 
probahle that theouue of ibo want of lUccesi JlEiio the priucEpIe i&eli; and that 
owing (d on.fi « both of the emtee neticed In Mr. Tred^d'i rnmirka upon the 
iubjcctr which we have <|aotfid undfir the word C^b, the liquedabic gaaea arenot 
an appLica.hie Am mrcbantnal agcdla ai tho vapour of water or etcam. Anu^cr 
dilEmlty atteuding inch appu^ton ariiea 6 titu the very imperfect mcntia we 
axe at pireifint acquainted with of producing the degree of cold necesiaiy for 
ibe pujpdflc of cimdenaing the gaaea; fiir the prrgent, ihcfcfure^ there frcMna 
little hone uf advanlagcctuly aMbHritnling thcM gaari for ruam ae a ptunc 
movnf of me^hinexy. 

OAS VACUUM ENGINE- An enj^e woiknig by the premirE of the 
atmf^here, a. pATtial vacuom being ohdiDcd by the comhujtion of hydrogen 
gas in a ckae vewh Tlie firof pcTaou who proboud obtaining power by tbia 
meani we believe m have been the iale Mr.Cicif, of (kmhridgt:, wfanpubliihcd 
ipme iccdunl of bb plan, the details uf which we da not rightly rccuflecU In 
l d24 Mr, S, Brown tuck out a patent for an engme npon mia principle, and at 
ibal tJiiiE the invention excited coEuidctahle fnterext, and was hy mauv kuked 
la hkely In HipeFBede the jtcflxu engioe; but although the mventge Lia imcfi 
b™p«aaviffjngly eoiployedt and at tt grtal Cipeme, to bring the machine to 
we apprehend he bai tiiei with no great aucceiMf ax the only i 

Wliith we have beard qf it Wing hnmghl into ectuaJ Uk waa on CTW 


I matimcea 


I eoeacvajton 






prpvnil^d irr-pccttlig dtr jicrfonncLn^ri^ i-jf iUi rnpiriM n^irn Hicfc 
siiFfiE. VtLL‘4MiEh^> rrj-n'M iiE:^ iht mgine at ruuitmcErd fuj 
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rsUisf wster, wHlth. by baing ted an (d a »vjiter wbicl, may ulu impart a mtii- 
lory motiaa tn miiJiaiepy: hit LIl[i latter ptarpnae ihot li* Elliwlcdhy niiwtn* 
flf uiMlon» wjrkiHg in cyfindsTi Tlta mabad of n«Jitring the yucittiiti b ju 
l-ralDire ^Sjunnuibla got u intrnduoed alang u pipe jnto on tmn cyiiniler or 
va»I, wbibt * llAma plocad on itn! anieidc, but near ta iht cjUiidEr, ia tEirt 
KrarinntJy burning, and at tLmea some* in cuntacl witli ihe m* thenln, anil 
Ignite* It; llio cyiiiidyr Ji tlufn riuMil md tbs flauiG ii nrsvsntini from 

u^ingin con^ With thp g» in tfia eylmder. Tim gm eontinisa to fian- into 
tbs cy tilickl' for a ppriud, imd u iIjeh Jhmpcd ulT; during tlial time ll ute 
by Ito on the ar Witliin ihe ejIinJa, and, nt the Bams time, a part 

°L rnisnid aw HSapc* tbranj^b one or Inom Toltn, and thtli a Tucntim is 
offBEUd; TEEBE^ OT Cylinder, ii kept enol hy wat«-. TJis tvrt> evUftiicrs It 
imil d ors the rme * Ui wbiEh the vaenum is la he edeated ; Irnm ibaJe doBtf ml 
the piiJM ytj and Ay A. leading itite the lower evUfid™ j#, tmtn which the 
water taet tJung ^dm pipes ti> fill the rocunm cylinders alternatelv- Ills watef 
Ihua supjitted^ » d«eliiufEed thmugli the pipes Ii bio the tank or crtHifih 7s, 
Whenio It upon the overshut water wheel, and by the rotatury motion thus 
pnidit«ij. pye* power tu ^y inariiiiiery wliicfi mar be connecfnf with it Tlie 
Wider inns iroma wh«l abug ii aoM surraumlljig: the lower baif Into a reser¬ 
voir r, (Vom which the Icwsr Cjlmdon j w ant alterMBtrly Bopplied. [h order 
to pmouEO the vsitauiii, the gns it supplied to tba cylinwn bv means of the 
pipe A A A alLocbed tea ^aMmef er, Ifio gas iil»i> paasDS along ihe aiuell pipe 
It (eoetiiui^ci^g likewus with thegaaumeterj, Bjid being lifted it both suda 
of UlSl pipe it kept ennitatllly burniug for tba purpoie of ignitmg the ga» 
Titbin th« cyliuiirn. TLb waUfirm Uie neMn^uir i' paaidnir ont tif the 

pIpM V mEii of tile li?wercy]iliclen j, KillM tlie fioqt v in thul cylindfl tn 
ri4«j and pUflhlng up tliE md a taLks the End nf tbi: heaiHt which of CflllTSe 
^wft lip it the CAp fy and fnrM dowJJ the Cfljl tf nf [lie otber cylinder e. 
£ha gai Iwmg udmitt^ islmg th« IMJjq the fitnn the pipe i is naw 

Sreely nnmmiinicaUnl to the gM ia ilje cy tinder, tliTOU-^ll t!le Odfioe, by thw 
utKnmg nf thfi itiding valve a, whMi ij Tl3*ctl by the arat #■, litU-d hv the wd o 
uy tneaiia of the benen* To ^mdllCc the intcnnittiiiff nclion qf each cv tinder, 
BomE iiitelyicdiatE mticlmiery 31 ™t iq atwraiiaci by chainM and rodi 4 «Khcd to 
a OT iron ?e 9 ^ partly filled wiifi mpmnrj aad turning upon a. pivoL ; 

end reteiVM ita nnjvemEnti nf elsi-atiDii and dchrExnnia ffoai the tbe and 
o lELa nrajK^Jig qmu ij, by the octina of tlae hcum.Abuvej tlie Hicmity 
employed for the purpow of rc^tin^ ths EoppJv uf giu. inte the cyU^ 
fTn’- ^ or the riJde the trough r. % thflcliun thna com- 

inutllcBted the water from tije rtBerrcir flow! down ibc pipe is into the resssU, 
jmd pruJueet th^t detjillmi of tbo fliiat y and of the t«m« the tap t 

t' ^ 1“'^ 

hi lU duplmate parts on (be otter side, of eourJo prodllEea 

Jv I" « Eomiapanding movement, and tba Bhder m Ihi bough a, moved 

W^b. foil mto_ die pipe w, enrl it ic escends, Hjffcm the Out » to dewenil, 
nsmg into the mom i^llndor, Hms liJb ogam die beam It A and its «ll- 
T ^ 111* cjlMilvt. After tlie 

to be dLriiS^d^d aJmilted to allow tlie water 

ilidinii i ' ^ roiBed ; tiu* is oceompllilied by lacOUa of n 

rr^otr, and os motion is given to them, the vilr* ie mode to ilidc bockwiuilt 

altemotr WOlghts 0{Wn the codtt in ibo pipe A^ end produce the 

and hih nn. dart *( ^ end modifyibsupply. In ths pipes gin 

door IcBjing 0 , giring anlraueo inte aa oncJa 

pn An l!ienen't™‘r5^ ‘ r„4leifhla feihiCTB- - 

introduced by Mr H {{1 PuWp ^large dimcruions,baw^n 

r mr, tl, tt, I Ulmer, which b a uirfJ applktllon of bit sutpeq. 


UAiroES. 


fijon railwiL^ R.iiLWAt). The eiU re^^Aeiltl Hirao ilidiilg or 

mlhcr Aiea^la ot ihd nurtbcm avimna of the [.lOndlin Docki^ 

between tbe war^hauaea and tliE hsain, fnrPling liUt uoly a. HBcful burner ia 
pre^enl the EnttU^Lofl ut inipmper pemda duiriig the iqEe7T4iU df eeiaaticdi □£ 
public baainew, but praduam^ oIho an ornafflentaJ eC«L Dudnz tbe Imun of 
bikaineu tlieae rslcs an? mlL^ back B^njt tbe sLiie wiH^ tif the end Wore^ 
bou 3 efp V> whicn fJiey stand dw and p«rdk-lp odrupyLu" ied ujEful rqnm, la 
opening or frkuttizig them notbing becd be out af Qie way, and li is done 

wUb great laciyiy and dispatch. Being mspended cdtlrdy Fmcn above, and nut 
even UiLicliITlg the anrfate of the gmnnd^ it u not snbjected %0 tJie odTentitiaud 
obltadefl CDimnDn to otber gabn, a a ii iAtendod to Tepresent port ol die Weli 

□r the rarjgPt c^f warehouset, and £ the extremity td' tJic range nr iliedi cn 

llie eppoiiiii Bide of tbe avenna; e c a double raJlwayp exteadod endraly acm^s 
the avenue frEiin a td £j and likevlifi tu tile widtJi ef a ^pita beyntid on oacb 
tide j It is mtpponed by ibgbtljciirFed arches of wTQQffbt troup wub ornkomoiktal 
scriill-wark betwoEA tlLB BiebeE and tlic doublo mil, tbc anperntnictiur reatin^ 
upon fut^ coLiniai of One nt Lbrne galei d (each of whieb Alia up 






lb 0 Bpace between two collliniis} aa sbcwii in the at: E of being closed* by a BlOA 
pLi-E]ii[i|>: it eJcAg; f[Otfi Iti loTg^e dimeosinns and great wriglit (tbnagb olurdj 
compufed of wtradj this canid net be COUttv effi^ctcd by tlie a[m|jc furfie of ene 
Aion, bnt bfipig coojtrncted on the princlj^ of Mr. PaLanrr’s |wteAt rwJway^ tJiC 
rnttnon ii reduced to T?Ty tnctMiatdemblc imount, tba whole wcigbl oT SAcb 
giile bdng entirely fluapmded by iron rede to the aslca of tbc little wbeeli 
which TOO on the top of the railirniyt tfbtch lire kept lu dkclr tmeka by tLeir 
pcfipberKi being hanged| tllB gates do not rest Ujton Pr even trach tin? 
in^3undp but are merEly gnided in their cputm by meapi of a pmjecUng edg? 
Hard In their patbi thia wUl he easily oaplaLUeil by means of the annexed 
diagram^ TvEueb irproaents n tiansverw si^ctfou 
of these paTtt. // are two pklOi of iron* with 
raiBcd in the middle^ which are ScrvWL'di 

down to open aicepm ffff, and above these b 
shown on odgn vkw of the lifwer ond^ of ibe 
gates^ whicii mil PA aitfacr side pf the cclumc i. 

Gatw upi>n the aamc Irrinciple have bdod put Up 
at the cpurt-yaid at the Admlraltyp and various 
ptber publio ettuallcna. 

GAUOE. An a^uatable standard of measure 
employed in vanirua aria whim u namber of aniclei of the mme kind are re- 
qnimd tP bs si nearly m possible of tho somo dimepaiaEu. Gauge# art vartaujp 
coDslnicted accof^ing to the puqioies lo wbkli they nitr to be implied^ Tlie 
cut uQ tbc roik-wing piGt reprcscnti a gauge contrived by Mr H- a. Palmerp 
For the pmpose of maEcig a litic uJong tbs centra of any pnrolle] or tapering 
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■dliil. ilt lit piirpoica of a common ciLq^nt^r'l wbilil li b. 

jirtuliirly Kiincf-aLJE m qiJiar mpcctij for wKieb tlip nDnui30(]i » wlwilJy 

Inapfili't'tkfaLl^'^ in DiartlcM^ luill *■ ti'iiti’lm jg; wniiui]i^ to mpuikirt' &oiil a 

C^aUa Imor niiii to ’htotE willl gfeaEur atoiracy nnd fafiJltly; juid jti niftiiy 



bt bfS- foLtndl a fCTT 'TiinTSnlcilt ixnEmnjctttr ana aquars bmr of hui^ 
wowL, haviu^^ two alidllig chfM>|Li 6 V 
ViiUii li^htjy to it ; tlic obeok b la 
fixed fbifft on ana of iho faVr 
\rhr(it the iAhtr ^[dea upon It, bnt it 
may be hleuIo Ciut at any ToqiLurfd 
plaiw by niBdiu of ibo tbiunb w*tiiw 
r ; at tBE End h a cmibllinli umlimE 
Itoim ii Diced in tlia bor^ mA with 

Lhii md Lha hiding pir pe rf it forma 

tbo common u^&cd for llniirln^ 

parallel lines Era 1:1 f tjnj ri%o of any 
pk}ce of wood work. Tbe Adililicm 
made by ^[fi- polllief CnniEats of tiaa two bitiOa- Brnks f and of 0i|naJ 

wlnizli are cantFrafi In (hi two atidhig cheekf at o 0; e1ic oclirr enda ara 

C ited EogetJieF by Ilia sctbw ^ which ii rormed into a abarp coniml jioint 
cath Id mark work whio Id uiiog thja ii tfident iboi tbo poonl 

of the iclyw A will oJwBjl keep in Ltba centre between tba djCcka b d. JT 
ibE work ii nal pjiraltcl in ita widih, than llie acrew e mmt he loweiicd, ainl 
ihe two chi^ek* b ft KELUai ba kept prcuged mwanid each otbETp so no to be in 
Cobtaci with lira ■idi '4 tjf tlit work, when tha paint g wUi tfaTcrsE along' the 
centre uf the piace an correftly aa If Ebc Bidca irara parallel, becauBe in all 
litcEtionJ it prcicma an equal diatimcc fhmi tha two ahea^ Aomi d; these 
chaEka hare groorci made in tliam to r«eive tlie hrMm Bjmtfmi ^ when the 
cheekn arc bmught into Contact. 

GAUGE, PnEsinxEt An lOitrnmeiiC to determine tflC pretsura dcctad in 
hydrcHtalic or pnenmatic macblnee, aa tha hydroftatia pmf; dir ptunp, and 
aixmn eiigiiia'. When the pTeasnTa iraeiftfd li len ihon the presiure of tha 
atmoapherE, aa in Ihc condenBer of a atEam engraCi the |!;au.nE Ib usually termed 
cacj^ limply of a barOmcEcr tnhe, the lower cod of which 
ptungcB in a cup coo tdhiiiyj lae.miTy open tn Iha fiUUOiphETe, whilst lha Upper 
end cammanieaU a: with the itmhdeiucr, and the degree of m^hiuiidim or TgLcuum, 
Oil It is n^udLy tcrmfrdr W mcoiared by the nllltude nf the cglumia of mcfeuTT in 
the tnbe ahniFB the surface of tlit tnclnl in tha cup. When ths preBHire e^iErtcd 
data licit raceed two tw thn?c tlmei the force of the flttniQi^pre, if nLay he 
meanired by mcnoa of (m inserted syphon nr bent tuhe of mnugbt Iren cmi- 
tblhib^ a poitiem of mercury ; one Irg of the tube eoinmuuic^tci with tlw tcSe^I 
IP winch die prcBanre ii eicncd, and the other le^ii opcu to the atmosphere, and 
cbDtaini a Hout bj whieli the rile of the mcTcuiy k iudinated; Un when tho 
preianrf i« veiy graak a Inbe ef fulEcient length to fUppoN the c orr Capon din ^ 
acjlumu of mercury would ba extremely ioconvcdiant, and it k njiml tbea tu 
meaaurc the preBfiure h_v tlit‘ compreniuD of a Volume of air contained iu a 
graae tube, tlMS upper end of which is aenlcd, wbXidt the communLcBliDn of the 
W in the tuh^ WUJI tlm chamber rn whEcli die piMsure b cKcrt&i la intercepted 
bT a .lufljitity of mercMTy^ m the lower part of tlla bxU, ajid the pnMiUfc in^iB 
chamber SU:t4^ ^ ^e TOrfoCC of th^ memny exposed to it enusefl the mcr- 
cury fi, nae m the tube, nod lo cDtnpr™ the a|r tbefeic into a smailer Sdsice. 
winch apace WiJl be mTfOcly, ajb iJh? pressure exert^tl, Tbo We on paire C17 
rep^a a n^sme gan^e lltton thEi principle, desmb^d in No. L Xlfl. of the 

The gauge comuAb of a gla» tube, 

Woc/ tlT|!n ^ ^ Iwing anJy m miich 

1™ connecting It with Ehc pipe leading 

pres«iit^,lJ“n i!^ 1 !!^ 1 “ luhjcct only to alma^ria 

quarters full uf mercurj-, ttnd the whule capa- 
V toJt rkcaed Ihol pf the tuW more than as two tn orte. Ttiflt llte 
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divlaiOM in tlkC ftftb nitty he io pHrtn-elrleaJ prcgiwionp Ihp lube U pbcfiLl m & 
boriEEratftl poiWon ; tbia renritn ti e msirumen E altogether 141 idnipie in appear- 
artccj djnE pmoiil totally TmuiquahiUsI with inBtnunenta of lhsi deftmpdonp 
may At miS; be hroq^ht lo netdentan[i its nature, atkd br able %o nibnii with 
cm^ilejics the degree of preitttrt t& whith it ij tnhjecL To detirmine 
ibo drgm of pn-rture at any pointy iiieertitin ih* diitnni^ from the icated end 
of the tubep emd hy that inL- 4 kiiire diTidc the length cnntAJntd betVireil thn 
^aicd end and ihc bulb, the qiiatianl will be- the tlUfobct of atmupheree. Thiu 
in general Untii, whrrc T reprcRcnti the m-bnle tuhei P dm Jiurt iuto wiiLcIi tbe 
coltimn nf UT ii compFernsl, and A dir niimbcr of atmoipIverMT we hn^e 



|p—A. Thui, Eoppoae the tube S feet ItJngi nod lllo wlunm of u\r innuprEwd 
inta hidf tl.i4E li^ngtbp thnn w LAVd ^ = * aLmuEpbeiT& If thu cojumn be egatn 
ctnmprMiddinlo lialf its rolume;, iturll be lejiceKnted hy atJunipliereeif+ 
aguinp totnprened inln half jti ?ciluiuep wo hare |=d a±mo4|kher« ;—ifp ngainp 

{H fi!et=^G inchiHi) *<= IG atniaqiberea-—and EaBtlyp atincmphf Fei. In 

tb-e Ahni'tf figura the mercury cb-'inithrir ti hlnn^ in the lube iPel^ an that in eMi 
plan we have UO j^la whaterer to mahe in. tlnr inatmnicnt | nnd being jhlacrd 
in a boTTznntBl portion fll a coUVenient -dulnnee Iratn llbc Unor, all paiU of Ltie 
KflJa may be nxitmined with equal Fur the inteniul diamotcr of the 

iLibot p^baj* onr-sixteejiLh of an Jnch wflJ be found preft^ritble. 

GAUGE, Kaut. An inatrunipnE for showing the d^^th of Tain or quantity 
falling nn a given nirfaoe at any placE^ Tlk^ Lratnimimti are vadnusJy cetk- 
atrueted i the one thown in ibe Dugraring on the Ibllowing page u tike inren--- 
tlan of Mr. CraaBlfl^f,. aikd I# an rti^gant npplicflti&U of hla paten E liquid mctria- 
The principEil parts af thia muhtnep wllicli lin! cudoaid in u ftnntl bent a a And d, 
amp Q imaTE tin nr tumblar e^p whicli Ji divided intn two equal parts bv a 

verdesJ pBJtitio£kp wbfre it » (oppotied hj piroLa mi tUt Upright itvui I. *fiie 
pivots are |i]iw:4.'d below thi^ centre of gTAviiy uf ihe lumhler, m that when Jt ie 
lilted (ae repirsentLd in tliE eugmviii^h wifl remain ill tllAl poaitiOn tiU ibn 
npnt=r half meoivfif iuclk a qiiuntitj of waier Ap wDJ avtubnlancE iL, wb?n tbo 
eiil c win he depresfied hy UkE wrigllE the- waleTp and tmptird] the end/ 
wilij. in COrnCquLncc, be clcratcd and hrougbE under thn spoilt In roceirn ibo 
water until it btcunrei auHlGltfnlJy loaded tn prepomtefate, when i± will Again 
take the pontion in tha Egnre^ Ailachird Eo thta tumblin' b A forked pngertion, 
tbot at ^Vety ebauge of poRitinn+ urta oa a lever at A, ami thuj. CPininnui- 
calkit nantfuki lo n Imio of wbcela, which, by tlit ludci iiniJ the d ln\ fuff a 
made tn regiatt-r the niltnbf r of limtf ibi djeiaicin4 of tin? EomblcF have been 
lallciL The rsin as received and eonvsyed intn the tumbler by tiau hoppM> 
ftbfiped V«ei c Cp tba moOEh of wkieh mmi he made of HD. laariug inch a 
relatinn to the udier paita ihut ihe index wiQ potnt oui tha number of ituahea 
nf min falling on ihal eitjmE of surfflcei cr, bl SAher wnrdjp how deep the 
water Would have become bad it ronkadned on the surface uf the tMHh din^g il 
iihgle$huwer, a diy,fl mnutli, or evenayefiTp ifreqiairedi and thU^too, wlElaouL any 
attinitbu or cpire Ming beftowed upon U—for the R^patatiu k m simple iu eon- 
eEructEqj]^ ihot it k oot subject to d^rnrigiimciii of de piiHj; and u n rcg^lore 
dLuiug I he ffllUntf of the ahowtr, it r^quinfi no esEiniAriuil Ed be niidt of tho 






GAUGING, 


CGI 



e^fpoTIUEd b^tweun tbe fiilLug of tlur rwji Md th« lime of 

mcBJOTJas tha capicidee of all kki* of VEHiOi 
Gihging of Micne fornii a part of mengarotiDn, anrsl ii AE-cordtaiHr trsalcd 
of hy raost wntom on ttal h^h cfedonoE; but u o»ak. ejo teJdoo^ 
emct nifttln-malmil fonn,, i|,a ^ Z" 

of®^“ "'i «d .» » njd or role aJaple^ for foto^ru^Jg rtio 7 ^- 

F>t tie rod in nt lie bnegLolo of “uo cJi llfllS 

ii>d □□ tSa win lie^Xlro^ i^Son^ Thf^dT^'f 

pJiii* ^ mJIfenjnt tmiuta fif Uie KaJr, p^urted uul by Hnftll brtji 

*■ miJl buBbuT* ^ ^ i^ubia inch€A in my pMrtMrnliir nuatiurt'. 

*1 malt t^,bek. or mipanaS gaJIc^oi. die ™k. 
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cyltn^en^ 4 m^aii dimiictEr^ for vlitcit jniirpos^ tlic)' aie g^iiEnilly 

r<4uceil to whal n ralEed fonr VATtclira; nod if the dit&irenC4 Istiween difi- bead 
and die hung diibpClfirft do« tiot mcml W3t iiuthti^ diedr mcoii diamElFrt mty 
be found hy iiniltip]tLc dtETrrEnct of tho firat hy ^ - of ihv second, by 
■02 j 4'if the diirdt “y "-5^ ; the fourth, by -5 1 the reipecdire product of 

the&e nnmben, to LIie head diameteri will lubJte li lueon diameter. 

Having found n diiimrterj the dontetita urc foond by wtdng the lengih 
of the eaak upon the lino marked D, on t>ie hnm iliderp AgainJt the gmuge- 
taint, for gollotiff, DQ the Ufiper liud A, upon the mle, nni! the mean 

uiatuotOF upon the lower liner D ; tipon tho rule wlU he found die eontenta oai 
C tqion dio Bhder. On the baefc of Lfip mle «■<* four other lines, dilTeteiiliy 
marked. The ItrtI: line ia marked Dj and u innilar to the same lii^e upon tiro 
cipfid^te and upon thb line nrr die elmilor raufo-point fine winOj and 
rariDUfl other ganpo-pomta j the BecomJ Kne il wpKUl the Sihier^lt U marked C, 
OTid b similar to the EOmo lino C irpan tho opposite fna?; ihe third and fourth 
linea on thii inKE:t'nTFVimt are two liuet of ^rgmeuts^ for uUogin^ the eanka^ ui il 
b lerined, that Eip hndiag the contents mf tt eawk, otily portly luU, One of theie 
hnca it marked S for Eogmant ttamliill^T arid tl:ie Other ^ L, for segment 
Jyin^; lliete llnoa Jirc set itpon the rule, and ore both numbered alike, from I 
to 1 Op and rmui 10 m lEtOi To fitid the ullage oF a lying- t^aak hy the luie of 
icgtaeat^ having the httfig diameh'f^ the depth of rhe liquid in uichca, and tho 
cunten ts of the coik^ But lb a lamg diameter on C lo L FKt, on the hnEi ef aeg- 
mente nkarked ^ and oppOS;LEc- tliO dtfptli of liquid on C wdl bo a number on 
the line of aegmon^ whieh call the reoervod number; tlien 109 nn A mtltp 
coiiteiitl of die^ caak Uptm B, and againjL tbeirearTB tiumbar beinre found U^on 
A h dkB BDiitenrs of lha coat upon R To hnd die ullage of R M*k Jtandn^% 
yubdilute die leUgih for tbc butig duunetfrp and tha bna S Sp for die bhe S Lp 
oud ptijcei^d an liefore+ 

Tn facilitate qompntatinuft in ganging, Mr, Wr GulEcrMge hofl inventad a 
seriea of new uniti of lucaeiirep which haj recei^Ml tim approholion of aveiy 
mdiTjduoi member of the CotnmiwtoU of VTaigbta ajid Meaakrref. Theee tuiita 
of KieaMJM are numbered 1^2, 3p 4, 5^ G^ 7, 8p No, 1 being She cotnmoit 
dednial foot, which ti fntToducad lo complete the acrlei, Tliese nmta are oil 
decimeHiy subdivided uito 109 equal parti, and art iho root# of tb& cubic and 
auperfioid meaurros in which the capociliei of veaHehi QT aolid cnutenlj of 
bodies ate reekonedt as gabnns for Uqmdo, and ndne rLifi for timber. By tide 
meanip llu dlviamn is ueeesary in eampo.ting’ cofilmiti or capaoitkee, fur the area 
e^prag^rd in Mr, G ntteridge i n-alcm of noEatlon muldplLoa hy the depth givN 
the conteidif wlnercoi, when the dimemboB arc taken in LUchei^ after mnlti- 
hlying the area hy the deptb^ it ib necesoaiy Ea lUddfi Hic produeL by the nurrH- 
be? of mcbcfi in a gnUon or m foul to find too cantanti, Mr, CiuUcridgs^ft uniti 
nf meauuer with tfiairdatot ore ob fodowi: 

/br rNjpPTidf Gallons. 

No, U ^ 277^574, ,-,,,= (152083 Inchf^. = I UniH- 

; 2. ^ 2?7-27i X ^ ■ = ^ 35784 = J „ 

3, ^ 277 ..,,,= 7 a67d „ -= 1 

4, U the eotuntou foot. 

Fvr Ff cf. 

Ko.3. * * . . . - ^112936 Fwt, = 1 Uidts 

C. ^ - L 092 S 3 „ = 1 „ 

'A i + h I T I , l,2i32 ,.p — I it 

F»i+ 

5, . . , . , .=5-2415 Inches, = 1 

In conneimn W'lth iho lubject of frattning^ we may notice a liagulnr ClTOUm^ 
itanoe polaled W Mr, CiulCerhlge. lie naiTbeen ralEed m to gauge a new tet 
for Mefsri:^ Booth H Co^ dlttiUerB^ and his uwn lyitmi waa employed aa adhtdlug 
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McnTHcj than iihc Lndi metiiwl bi L:£Miim£m vs^, Atl*r Uie diniffl- 
ifioliK hlid 1^«1l tB^cn^ B jgitAAl lube wu filed dr iIih mjtBule of tlie rott for 
TEading off tht m^nntiei within, qi q meoni of ccnn|htrboii with UiA iiitcritir 
dip^ 'JliBlE WD mfFerence ml^ht BriiB frcim the eSbet of alirAedau, 

tbe ItiliB wDd made of tn^re man V 1 Ihth hoff^r ntsd Wna huMl pei^BdicidaiEyp 
with B gnidmited Mim\B placed dDfl^lyp so that the lero of the tcut ^SDincidod 
with the lop qT the unguLi, which eiBCtlj cuverrd the tuiUoQip without pro¬ 
ducing any aomihle de^ of wet at the dipping plMfip fruni whkh il waa 
InfrEt^ that the LateiiiTr tUpy and the e-alcHur bdlcatuini WtHlld ha 

alwavfl ihe sfl.me? md ufKiii putting in M^erai detctmincd quantiiM* ihpiD 
quAiitidiM were mdJeated hy the lube exactly ; buE a ditTercnce Wju afWwaiiia 
^reeked between ibe interior dip md the extt>fkr Icicb and. the greater the 
quAntitVt the greater the diEbicricrr The Dipenmeut w^ frcqUrdtlj rirp€aied^ 
vilh cTiGTy prccmtitlen t& ngafuet crruirr uac EDurcfi a|‘ which wm the 

dirffereuci: of temperature di the Y4Lt and m the tube, aittnlltilitig in one 
Imtuioe to 2| dB^rtc#i which wmild cauae n lUflErcnce of nhiiut -Od^ nf oa' 
inch, (llie npirii being per ceui. uYer pEDafp) but (n mve Compute doni 

of thli inrt, die lima chwen for iIh* prmd]i|ii experhuEiat wbb whL^n iha 
pEmtura WM nlilEe+ With IdUCF goUnui in the i~at, uie dl^rence waji 4hcKlt nf 
Mti tneh ^ Slioo golloliB mon* W?re iHen jnimpod in^ and the dtlTciTiice incRaaed 
to of en Ino^ and on adding 7rK^ galloni ludre, the dlEenenca aFnounlcd Ut 
Ineh. it appeariog highly JmprobAble that the timlKlW CDUJd cqmprcn m 
much moTEr under the dipping ^aee thau under vhen; die tube waa fixed^ a 
IcTcl of the two iurihcM WM taken, and, extruardiunry as tho fact llUijr appear, 
there WM a dMcJirncc fuHud in the leYEk^ uf A nf aJl inch, the lEmiid bciug 
that lUBch higher hi the tuI than the tul^. dl^rcnoe 3Ir- Guticndgv 

imputes to a di&mnoe in the rpcd^c envil^' of the apiTit wElMa the vsOj and 
that wtthtn the lube, and upeu l»ftayfng them the fonner found to be nfutly 
d per cent, jtruiigcr than the latter* Thia tiuia^u rauit hBTe been enujed 
by a greater eTapnrntion on the tube, and It ihowa lluit with ppirEtB of aiii'h 
gnat ebwugtlu evaparaiion is vary rapid, and oanool be loo careflllly guardv^l 
Tlw rtuiniuiiig dhTcrccice twlwetn the dip and iho lerej in Lbo rube 
t^tterite soppoMB to have KWa frnui a coreiprEiEioEi nf the timhen imtltr 
the dipping j^cec. 

Tlie fullimiig dlck^mi of the rat, tubet nnd timbersp will emder the sub|^t 
more bitel|i|ribie. t repruseoti a Beciina of the vaL, d bring the tube 

fixed ifttn a metid hc. With a COck fA C d, the level of the epirii in I he 
Vat ■; f tlie kvot IB ihe tuhe^ and k i the dipping place. Fig. 2. ihewa the jup- 



a ff line lha immediafe TMta, eudi fijiUf iuchei Bquare; I hit the three timberv 
*1;™'*;"=^ lOl raihca deepHuid 12* imoA; , c tL ^ 

fauiFumipfiTi m laid. Tlao plaons dddd ore wppmted u]kin 
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GAL2Ei A thin, tim[U|)an!iiE hitid of nUiII^ woreo Mmetiinra orajlL mirt 
jrf 7^ tt« for the mokin. ™™o, 

und of mill u oieil, upon wtiicL ihs ulh in tround ■ it u i 

‘■'""S pe^illcnloriy daad In tJi« talddle^i^ 

Its lirgi win^ “ muuJ fliiln off thn bolibiui bv lha 

wa l^mg ^VTim aa tto .flk It oo thr mai, wothar^W^ril 

rrT^v^ j tiro baam.s this dotis, the allfc ia uinoed tlm^h ** 

“ thmare tlir^ of »iH; and ihua nlled nr^j utharlcam 

thmmh U hu wveml appsndwes pwulliir to itiilf. Somi gviin art Vejucl^ 
o/ goS lod ulver, upon a till ^(Hind. ^ 

^chiner|. Thirt are two iorb of gearing io eornmoo* tI*. inui esu ami 
^relcd giiT* In the rurtier, tlio tsBlh are jmangad rimnd either tha^egiuova 
«n of*t^T l“^ a qflindijciaJ wheel in tho diraeilun of tadji fro^ ilI 
Me ofeijiial depth thtMlghoqt. In beTeled get, 
^ UiMm thfr citenoT pirrEph^ry of h c^nied wheal m m, 

j^oa Movertio^ to the opas of the e«io, and the depth of th^ f oth 
ET^^Ij dlMiutahei from the hese. Fot the ndrt for aettiureint thcs« wheef* 
■nd fw ^e bwt Twin irf t«th, wo refer to the ertktn MiitVoia, ond iheJt' 

hr ^fr ‘'in^ r"'” ‘ "* j Bearing, invented: liroultaueouiW 

f/v,^ BiT' . and £y MejiH. M Deueotl, „f Ferry Brids/ 

who^’k^'.t*^'^ f^ir gemlcnisn to Mr. 1^ tlurne^ 

'" velocitiei of tie wheel ami pinion, by 

a cmitnielliOT je^h m Hnne TSttieeb roictnblei what it eaUoirn uwrn 
m a wheel drives by an endiki atrew, but it at Ule luho time &» 
the nriineiy ilraiiBemeiit oT the whrd and 
** .^j-® ^ enmiiiou ap^ieiUKin of the wheel and endlrsi uirew u 

ttngint line, fur yeiy iioirly loj to the wheeJ to wlJch 
Lt u appli^ and the toee eserted upon it or by it 1i oonaUntly in ■ direo 
Hob enineldent with ItB Jangitudiiud axil, md uetcr in titii <5 [u radiiu, 

tutween the Unadi of tiio tertw and th^ 

' frieiino. not onlv at the pn^t of 

oonts^ blit alto egwiDit tbe pivot nr rwisiing point of the'eortw, Tn the 
.ill? Mil of the Icrtw, or ipital pinwo, Ei not n (ene^t to the 

wk^ i’J it ‘be I^WI tn n«& o,^ 

1 ^ or beveled pear. TTie ennwnienna of ii^S 

^nl k, that tha powtf rf the ^w or apfjid ii exerted in the difretion oflm 

“■* '»l*e«t with the aamo iaeflity with 
the w^l dn^ it (didbmiee of lerenpe, aocording to their recKotirn 
^11, exce^h wlueh la not the eaae with the ordiiurt wheel and Imw 
.Another aartSta^e (t. that ^re bemg but one point of beaHn* in 
onne, and tbal naif^y on the line of eenirta, and lllat oetjoa p^flw unirurinW 
over eooal u, «ud time., uid In the »bne dirtetfon ;'^e aftidn wh5o£ 

IaJcu pWe betwM^e wb^t ^d thetpiral oiown |a uotailidin& but a 
wllmp aetiott, wher^ ne^y the whnie of die frintlan which w^id oKb; 

«f‘H« ittrtntioni.. thaianyrtciuir^ 
krtnrth niRyht pivcB to tba ^r, mthnul ifiecflng itipnwar DT fehi^ ihj. 
wdl^nfudet^evidain by ^ inapeeiioo of/Tj. 3 on ibo iSiiowiiia I»ee. !J;Ch 
t^ eitei^ linei r e ni>d//»prtMt the leelont of two arhort^/J|?y dLETDreht 

Hjt rt wiu be tm ty, notwitlutandtof the diflmnee of meijTuW io the 
fT*. P'*e(i^e, m-ritid ii In both e™t«. « 

thatyrth™ work ai ae ,an.e wheel, «d their power «,d velodlJS be 
1 ^ /%f. 4 repraeiita the ubnr or pinion engaeod with the tooth of * wh«L 
^p«tMt jdvMta« beWing tolii lyaiem of featms, Ja "m 
fimpUnrty Wh^ may be thetoby mtrodueod into manhioBy, and die coSenuTi t 
diminutnw of ^ethm; for lutee ei«h tooth of the wheel will be eoiuvileoi ta 
an enure revolnbna of the aibor, a great ueing may he effwl^. thm, ftr 









ti m regulMlof clock, whldi b ctmUc of ilioirb^ bmtn, mbtuio, lecdfidf, 
«jqd mB go for ■ whfjo y^ 4 kr with now winding up^ hy ■. vw^ht of maij a fow 
potmdi. TIm CUTV 0 of the epiral gmvs an the rnrhar sioy he fwand hj eotelrilig 
the foee id the wheel with ft itrip of thin iNipoTp Ottd the borel cif one 

toodl Upvti it, when iho aiterabn of that tooth may ht nil ■nd WTaTnwd 
round Ihe ftrhar^ which Will glTe ihe fomi of tiie whie^ mftv he murit^ 

■nd OUt^ bui ihit U only epffoiiiflflio methi>d, Mid Ol the acttEBi of the impfored 
pefttthgt tbfti of ftll othM gewings, dcpnidi muoly npon the 
■ng of the Ut^ and grrweei, li k Itetter to cut the gwre tm ihe^hct In a 
regulKT end proper miichine for ratling ipirftk end kttwbv ^ 


02^ 


OEAFItXG. 


initanoe, if a common wheel hai 100 twth, and warN into m pinion of tm 
foavn^ the iftme power or wlndty may be obtained by the new mode of genr' 
ingp hj ming ft w^eI cf only tea teoiK workhig into one siplrol froorD uj*n 
the oEbor: M an oura(de of wbhih 1 k & aide, and fiff, 3 a froiit eleralion 
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OKS.aTJN, An AE^initil ilibiLiificE *4utLle Itl hot wnltr, of amimlug 

Q we-l tnown cImIJc or tramulgoi CiDiiiliteaE^e owling, when th^ w4Ecr is not 
tuo Ii^ undojil^ fluii IiqurA«hlff Amin by m^silb^ its leoiiprriitnn. TIicb Vaat 
jimfHrrty diailo^lira it from afbnnienp wliieb bficotn« bj heat, h 

EA nrrcipitided m ati biadnblv fortn bf tzmnin, ni\d Et h thii AClkio of fatinin gn 
grlat fi ^bjcb W liio fmmdiLdaEi of the Art of leather. 

<3E>I9. ThU w^nd il used to denote lucK *Eou» na are 4:otuH|ered by mnn- 
tfctid »ft prreinua. ITicse m, t3ie dumood, tha ruby, tftpphir^ to^ chiyaohtr^ 
bcrylp cmemid^ hyocinili, AinctbyBd^ jgmrqet* toummlin^ opaJ • and to theia may 
bt Mst^, rock (rrystalp the finer Hidta nf pebble^ cat'# eje, hydrtrahanetp chaf- 
wJDfiy* moon-ftone, otiyit comelkn^ wdtHay^ aguLM, and Lahrodor alobe, 
fur WflioiiT codbhIe the lerond artidn toapaadTely. 

GEOMETRY'. Ouo of tbo moal imiwrlant of the matbamailenl acienen j 
M It rEjBti}^ to tbe form, valomion, imd mofnltuda of badici^ and a tJ^Hue- 
oiwntly the fouhdatixm of Meniaratium. The looit itniitoUy uaerul poitioii of 
llus Bciance hai bcstl folected for onr whicb we hm annex eueJct tba 

UHial dtidnclive appellmiun of Fraedcal Gmitttfy. 

BaFtHiTio^e.—AyKHnl* is tJsftt whkh hath pqwiion, hut not mognitndB. 

A iaie batik Jengtik, bul not breadth or thicLesH, and may thafeTort be enn- 
coEved to bo ^QETated by ibe mohoo of n pefnth 

A fww li what la rtFmTnoidy cidlcd a itra^ht hno, err itut tenda s^bty 
wherk^ Ilk* some way. ^ 

A cum U a title whioh OontEunaDy ebaages \tn direclion between in extrema 
panm. 

Fara&fi ire Blicb as afeequmlty distantfnnn eacbodierp and which, tf pro- 
longrd ercr w far, would narer meet: inch are tba tinet A Band CD, i. 

An 11 (ho jpacB or comet between two Mnn meeting in a pfrtnL oi 
A B C, B denotiiig the ¥rKcX, nr angular poEnt. 

A riffAi mi$ie U mpreBented wbi^n one Ime iUmdt Upon another, in m not (e 
Jenn more upon one iSde them npnn the other, u in the aikgles A B€ in /W, 3 ■ 
all right anglifH uro eciud to each other, being all enmd En IKio: and thE bi^ 
A B IB ^edd to he ihetTpendicniar To C D. 




Regnmerr are ver^ npt l* confound the leiftns pffrytfmTHidar, sjad pl^ or 
^iNd ime A true fi vortical when if la at right nngtps lo the pJanc of ihn 
hcrtAn, or lerel inTfaue nf the earth, or Iq the CurfEce of WateTi which |a alwava 
level. The ddisi of a bouie are vertii^al. Bul a line mny be perpendiculiir tn 
atiPthET, wbethfif Fl itaod llprEghl nr incline to the groiin^, m even sf it lie flat 
upon ih provided only that it niakir the two imglfii formed bv nswling wi ih the 
other Ime equal to eaeb otber j aa, fur [lutance, if (ho angles A B f ^ and A B D 
I# equal, the ImD A B Ib petpendieulor to C D, whatever may he ita poiitioti in 
isrber retpccii. ^ 

When no*' tine BE, Fty. 3, itondi upon aElOthcr, CD, bo ai to melEne the 
ancle E BC, which U grater than a rigbt-nngle. fa ndled an nftW angle : 
and that which u lefli than a right angle, ii called an mti angle, as thi 
flngTc E B D, 

T»<I anfl« which hM# ime ley b cammoo:, u the Bnylee ABC aod ABE 
«re cjiHed rmd^w™ iui,rle*, » rt(,«wmp itn^n; thoie wlrbl, »» pn^luceij 
the enni^ of Iwd line,, u the «]g] 4 , E B D wd C B F, runuttl br C D bdS 
E t p'cibthy well trtfltti ate cBlL>d or rertkni oByJw, 





gkomethy. 


A jS^uTt u m boUfidi.'d At^ ii i^itlici: m tmffU€ or A to^d, 

A n^rr^c^ m hsM Ied^ onul Mljr, The extrpmatJM A 

luperwet at^ Utiesw 

A wfaee may be hmiTlJed either hy ilti^hl HdWt curred; Wnti^ fx bath 
tbau. Ewy iiirfAtF, botinded by HtTAight New# onJjf, w caUhL a jso/jsjyojt If 
llir Aidei ba ^1 it b CaJIhI a rgffuiin^ polifff€m. If ^ey be uneqtli^ tt Ii 

cjUIhI an Every pdegtitt^ vrhaihef cquBl ov unefiiiJ^ hai 

ibc taine number uf aidn bj ■ngTeip aad thi>j ara danamillAted Aometiui^a 
ACaoTidin^ ta tba nambar df ttdea, and louietimeA from lbs number of AUglBi 
ibrv contatn. Tbun, a Hg^ira of ibrac lide* ii called A triuigle^ uid a hguie ot 
ftmrvldaa, 2, gandnm^ia. 

A pentagon ll A ptriy^U uT H^a Bid^a, 

A bpPJ iia aiiieii* 

A baft 

An at^hr ndeL 

A ii4i9ifl^C»iH nine sfdct. 

A ^oy^mp ten ddee- 
An dema iidea. 

. A dttftdervffomr Iwelve lidei. 

Wttrn they have a graatar cimibeT of eldea^ it ii mnal to ca£ tbem pdly^tli 

of 13 aEdefl^ 14. AyFfr and vu on^ 

TVuTMleir are of #fldrEnt fcindsp arcoriiing tn the lenftb of tbeit EldeplL 
A is that wbich haa oqa l^ht imgb, Aa A H C» ti- 

A n s^aU-Ditfffeti ii a triangle wbldt Inu All iu f tdci icutop na 

A nnd B, 

An itLtmwT'mn^^ himgftf ba IrtEWifflo having anaabtaae angk-p ni Ce 
An fyu^^er/em/ i* a tciangk kiviag iJl itA liilaa c^iuiJp ua /-y. A 



An iiac^n frisaytr, a a triande having tr* *ide*s aa R 
A ACd^nif frimiyilrp b a Irianma baviag no twn of ila udea w^nalr 01 F^. C. 
QuoifraigyAtf oc figum atq of THnunl dEnmahllAdun^ U their 

Mti are ei^ud or unei^uil, or no dl tbair onglaa Am r%hl onglee fir nut, 



CD 


Every rnrtEivmIdrd figure, whoie uirpodtB uda are parallel, ii edied a paroJ/e/n- 
fTwm. Provided tkrit the ridn appoiite to each olbrr hv naraliri it ii 
immatrrtol ^bather thm anglei bi ughl or nnL Figg. D E F ud G Are all 
parnllalogTatnl. * 

Wben the anp^rt of ft paraHelugrAm nm alt rigkt lagiBa it ^ e-lli-d m 
r*riim^idar ^AUAoprvm, ar A ivefiniiyfifH u E and D, ^ 

A TKtarialB may hitee aU LIe ndea aquak w unh' tie ofimartn i 

Wtian all IVk fide* m r^kah it w called O CTure, bi D, 

Wben thp oppoalteeidpa are pandlrl, ond bE th^ eaual tn -Pi-i. . 


pandlrl, ond bE th^ eaual tn 

the Anglea not'ngbt onglEip the perillelogriLfn (h, oaEfid a rIktmAutj p« 


















GEOMEfllY. 




^ bfiTing all Im ugiM 0Mk|nff^ and aul^v iti oppoute tquw^, 

ii a rAambiiidf mx t\ 

Wbea A qtUkttrilnli^rA 0^ fnnr-aidi.'d fl^furei hw none of its aitjaa p*r*lli?l, it If 
cal^ut a frffjjeEifunij os Mp eulEHri|tlenHyp ewtj quadriLn^lc dIt {^uodrilateFe], 
whlrh ia itat a paliU] elogrvn, a a trappmuu. 

A hsa onW One pair of It* pfli^ f a4^a!]1:tt lu /^r L 

A ciivlff Ja a plane ft^nrci boim^Ed by a curve lice retumiug mtci ibelf^ ullcd 
lti tirewr^flWiaf, t cmy whErt crquillly dialnut freib a paint inLbin 

l3io circNi wbich b ealLcd tlio centre^ ^ 




Tbe rmdiErf oT a cbidB ia a atraigiit line drawn fhnn the centre te die cinaiTu^ 
ference^ is ^ F^. O, The jtidiiia ta the twnln^ uf die campaai when it cinlc 

» daBcrOiBd; aitd coauquenEly^ oU the Tl^i cf ft cirtle tnUrt be Equal tn eadi 
other. 

A t^meifr of a circlfi ii a atra%ht line drawn from one ilde nf the clmm- 
^reoce te the tvtlicr threugh tlur eEntte, em a h, Fi^. P. diameter diaidca 

diE dretfl inin twa equal poria. 

A of a diele ti a jNtrt of a ciitJe cut irS' by a ftminKt line drawn 

acrou iL This atraiglit lme/At Bt ii:cal]ed the A legment may 

be cttbcT equal tO^^reatcTi of JEflo, ditm n tffifia-nrefF, whicb h a segITLent formed 
by die diara^ oTtbe drde^ lad ia equal tn half the circle^ a* in P» 

A ianffCTit ia a atiwi^t Hnei drawn in be joat to toneb a cmJe without oUEtin^ 
U, tLi^fr 'Ine pukt wliEte lE loucbei tbe eirdep ia ealUd tbe poim af 

ffiMtaci ; mid a Umgmt oonnoE touch a circle in more pointi dmii one. 

A Hvfor uf a cni^ ia a space Eompr eh ended between two mdlL aud au aTCn 
BJ uo^ 



TTie cnOUmferenEP uf erery circlE^ whether great or iciaUp if auppened En hm 
divided illtn 3d0 equal pafiir called ; and eVc^ degree into dO pait^ 

called Tninntea | ew^Tf uinutc intn fiO iecondk To measure the inclba- 
don of line* to eseb others or angles a cinde is dnenbed round the 
pnintp aa a centre^ ax a b, % and acccinlmg tn the number of 
minutely and Becondsi cut off by thf iid^ of the anglct so many degtOBB^ 
Bccondip and minulH, it h Hid to contain. D^ma are intirkcd by minutn 
by and aeoondl by ibni aU ang^e of 4d dc^eeSy minutes^ cud 7 accon^ 
If WTiitcn in thu maim-er^ 4^ ty 7’*'. 

Pinax:^ I.—?b dii^de U toM A B «to two eqtud parti. 

From the end of die line A and I, as centre^ ami with any npming 

at die compHaci mater tisan half A d wrtbe arcbe% cutlxni^ Each uEher in 
t and d. Draw tna line c d; and ibe poinL whete it onu A B, he the 







UEilAlKTllV. 


<i2U 


miJctU rcquiTifcl. Tlin a often eflEctea by ]iire«UMl men umtuiun • dteteliK 
» Iteir. and i^tiiie t/lT from ttnh uhd of ita line, end ibeo b^Uns tbe 
qtacB betwMn Um duLancet fat of bf tbe eye. ■ 

PRcKLen IL—3V mine a prrjiauticiihf to a fietm iimr A B, from « eoiai 

ffim at C, 

Ojw P""* ^ i*“»i on **!k fida of 

ilte pomt C, 3. T^e out two «qtitl diiluiEei, C dnnd C r/ fi™ d ud r. 
■wnb B«y ndtug or oMiiin^ tif the compmoef gTcaier than C df or C r, dawibe 
iwn ^ “‘"jfg In/ lafllj, tHrongb die pginte /, C; dm# ibe 

Iloe And it will Im tfav perpetldictilar rt^isiird. 

Cm X When tbe paint 1, ml, or near the imd of the line, take nay torint it 
riff, 3, on the ode of the line oji whJeh the pcjpendklilar U to be drawB. and 
with the ^IU» ^diftMlCD dr, deteribe the an« ef, eultinw e El io r and e. 
TJit^h lie een^ and the pdnt e, draw the fine , d/ oultinB tbe am 
0 f/ IB/. ThiauA the poiote /c, draw the lina/r, and Jt will b* the pet* 
pcndimlHr HHjiurede ^ 

I’aOBLnIr lU .—a ffi«n powjt/, to lot foM « prTpauiiwtor apm a aim 

tiju AH 

Cme 1, Frmn the mini/ 2, with eny radiiM, deicribe the era df, Ctiltine 
A U in r and d, Frtnu the poftila td. with the tame oranv other radhiL 
cuHiPjt each utLer in ff. Through the polnta / and o draw 
tbe liiiffjf and / C wiU be Ebe jH;tpE[]![ihcqlAr reqiilriML 

Cm X If the peint be nearly titer the end of the ll tte, it ae at/ i 
draw a Ime e f oMIiiiibIj to tL« odier mdi bheet rf, ia J, end with^the 
nHh“> d r draw the are/r e, cutting the glteu line at e, In whldi iha raouired 
pcrpendjeular avmf la to he drawn. 


Pf. 1 . 


I^y. 2 . 


¥ 




^ B 



PaOMSM l\.—To vusie ait am/lt rgmi iaanother Hylm, oao B L 

B e. Bi, IB lie npillte « nnd J. fhww U,* hue D 6, and ftora lie wial 3, 
With the radiiia Id^furo, dHcnbe the arc 3/ cntliite D 4 hi t tafe the 
di^oe $ n, and apply ft to th e era i/ fnmi 6 to/ LaeSr, throtuih the uointi 

** ‘ ^ i WgU bTm 

V.—Zb WSnfiEf 0 r/ipfw A B Cj inlo ^ £r 

tVmn tL& pdftnl H wtUi in^Tailiiu, dwribA the aft AT p * 

^tiii Q witb the tamn, ocr aovckUiET riidiiiM, drtcrib? enUjo^ " 

I^rair ihs liiif B <4 *nd b wiB hl^ tlic! pnglc A EC ax wax 

PxDxu^ VL—7b ia^ dtMca oh a/ (M>y ^ 

HurfB xtv TBJUHix m^lbadx of Acsliid ibu- Ono |i bt tbe me uFmn - 
C*lkd M mlb K MndifLicle of bTfl»i bAvini^ iu 







GEOMETRY. 


?■ *-'* A U be a girfti Uni., let it ba rMuirH 

file Midi A B linB mnkiUif. with A D, bnr nmnSsr Hit‘ 

un^qnt 4!*!' from tll« chi B of tbe Kquicircle i si Cf wLieh k <0* from R 
miut i tfiBB, rritunriEg tbe prttnictw, dmw the Eno A C. whkh aaket, witii 
A Bj the idgle Or, (t Jiaj be done bj b divided line, unnnlly dmwn 

upflo BCBlio, c^ed B £He </ rdordi. GO" from tfae Une of ehorf/ iii the 

^ MUUic one nl the Bngnlu point B. Pnoa. IT,, with (lilt Coen- 
iM B * nnHia, ^^be an nieh, w > 4. then take tlie numbee ol demM of 
“*!» *» <>i!h snd Kt it ftnm 4 to n, then ii a B4 (In' angle 



rig-*. 


fV- V 


t'is- A 



Phoblkh 


VII.—JSnjitjA p&ijU 

ABL 


fit a ^Hc jKfFidffi io a 


1. Tiie nne pomt d, m A B, Fuf. 7, npon rf md C, will the dhriiuioe 
C ^ deraTw wc^ « C, .nd if/, enBing the La* A B, in e and A Male 
d/equitl to e Cf thtuug^i C end /ilraw 0/ uid It wdl be the line millired. 

Que a. When the nBelle] ii to U at B given dblance from A^. From 
Btif two pointa e and A in the Kne A B, wlib a Rdtui equal to the riven d i- 

tMtM. dweribe the ai« e end /,■ draw the line C E to tenel those ata withnij i 
EuUing then, and ft wiB be parallel In A B, at waa required. 


fir- 7 . 



Faniuii VIIJ,—Th Jkidt a jpen Su A B nifo oay pnytemt mimUr e/ 

cgualpartM. 

From A, Ih, i, DOC end of the Une^, drmw A C; m«kinf HnyMsli: irtlli A 
and from B, lie otlar end, draw B & parallel lo A C; muling the in^a A B # 
eqnal to B A C. tn cael of theu linee A C, B beginning at A and B, set off 
m mouT equal parti, of any Jeugt^ ae A B ii tn he divided intuk Jnhi the 
point! C 4t 5# T 5 PB^- A B wiH tie dirttlEil de rtf^iijjrftl. 

Pmodlem [X. — TaJ^Md iAt mtre A givem drt/f* 

Umvr eHV cllonJ A B, Ilg. 9, arc] it with ihr pPTpGih^k^lBJ> C D. Bisect 

C T> with Ihe dtuncter E Fg eiieI ttn? Lntefrei^on O win bt the centre lemrirDd. 
Or thfr mimecsion uf twn Imei draim pipcndieuJur]^ ihnw^h Iwo of ia 
chccdi, wiTT be tfvr rentre of m didCe 












OEQUETIIV. 




Proulih X.—r# it ijmfftrtA fo a nVri* ijk4f ptfM a ^iam 

poiaf^ A, 

Fram the Mntrfr O, IQ, draw the radtu^ 0 A. Through the paiEtt A, 
draw D W perpendicLlIu Id O A^ usd ft wfU be the Un^at raquIriecL 


rig, 







f ig I Q. 


FKQ^LElr XI.-—Te dfimi fl tmt^ea$ Id it or dH^ if a drtU A fl G 

ihrovsfha^fUMmpQmt B, wMmiI m^mg tm tf Hit ixnirt ^ lAedn^. 

equaJ divuiDiij upon Lhii cindeji Fig. 1 1 , firoiti the given point B 
towartlt a Uid e, sRd draw the cbcrd * B, Upon B„ u a censi^, with tne dii- 
tmnee B 4 deKfilw the src fig, cutting the iftiord e B i±i / MJike dg Dimid 
to dy*; through g chraW ima It WlU he the tengiBut mpilied. 

Pk^wl^h XlL^Gim ikn^epaaii. A, C, tKi m d efn^ iM, Id dwnAr n 
cineft? i^MhaiipmM i^rmgh 

Btifcl the linei A B C, Fig 1% hv papedduidiin n meelJnd 
ltd. Upon A with the diitaace dA, or dC, deicribe A BC^ ii wiR 
be the teijnired circle. 



p*0li.ri| Xlfl.—7i dgMtrii* lAt n^rn/ drde (amif taiga \B,mil 

^igit C B, 



*V. IS. 




















PnuSLIliI XlV^ — 7 h dacri^ tAe Miffwstnf. ^ d hm nt^, tv 

dny A H, tmd pwp^itidar Ati^kl C w tAw tnidiiCs ^ A 0^ miAout 

mairing ^ tmirt. 

f1*co iLhB rain to £ho hff-i^hi lit Cp fig. U ; bring tbo tdgm clcme ta A mid 
B ^ tx thrm tOgctiiET Kt Cp and pot rnintllcr pfocfl icran tt^nn to kfrop tlicm 
fkfiL Pot £a pirii ai A and tk-cb mof a tho rol^n roiiad iKc^ lioldliig a 
pencO it thn oiigiikr poiqt C\ ’whkh wlH dncdbo tbs 

PioiLlui X V . — /h anj gwot irimglt to iiucribe a ^eif. 

Biarct tiTb ongln A and C, Fw. 15. wilh lh& IJn« A U jinii D €. From 
D, itl£ pblni of LbtfrBcctiofl, ]il £ill lUO perpendjcnFftr D E; it vrili >bB tba ndiiiB 
of thfl cirrii /tqbirtHL 

Pmoil-ltK XVI^7n a gim iqvoTft to deKnhr O rtgttiar^ ooiagm. 

Drnw ibe diagobilfl A B C D, i%. IG, intrt«^c£liag itr. iTpoti tbe pointt 
A,B, B, HI ccnlrMp wjib a radluj e C, desoibB iba arci k K| m ^ji/t i. 
Jolb/n, imkt k ^ and it will bta tbe n^quiTEd octagon. 


PioiLXii XVIL — /* a pwo dM«p /o (feiKjriftf rr-gufat^ polygm. 

DJ^de ib-e cireoinfnr^iioe into bb tnaiiv jurta sa ibiFric oio lidn in the pfdjrgon 
to be drmwnp ami jbin tbe pointi of dlnttoh. Or dlTidt 360^ hj the Jgiwn 
number of fideit and i^t ofl^ ham the ladina of tbe dtrtde± an angle equal to |]io 
qijoikntp and Ita chord wili ba one ible of the |H>lygoa^ 17. 


Fig- Id. 



%. I«. 



17. 



PftODtLii XVlIL—tjMDt o jit™ iirmgAi /nwj A la /oria a */ tsa^ 

£d£s. 

Prodnet the nda A B lo Ftg. JiS^ and on A F lha imotro B dnerihe 
a Hm^irdn ACP; divide the HtbicircunifeFeiife ACPiqto m mony equal 
Mttt HJ tba nura bef of eidn latonded ; through the iecond dildflioiip Pp 

draw the lino B C j bliect A B and P 0 by pgrpendirnliTa enttiDg each i^hcr 
In 3? from S with the radiita AS, BS^ or CS, d«cribB a circle ABCD ^ 
theb cajTj tbe dde A B or B C tmni the remBinillg part bT the urop which wiEI 
bo ferijnd to Eontahi the remirning lidei of the ninnher required Fiy, Ifl a 
on Example of a pentagon ^ we tllfdl gin m 19 an example of a bex^onf 
u in thii Ggme wo ne^ nut proceed by the general metbod: wo hove oo^ to 
makH m nidiua of the given tkU A fl^ and take ihe pointa A and B aj centrEa; 
form the am A G and B G^ and itrlke a dtrlo with the mdiiu G A or G Bp 
wbinli win contain the alx aidi»iL 


/Vg. lA. 




4 i 
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KEOMliTRV. 


t/pou 4 fu 9 € *4 Bp ^ tmutmcf m t^aitai^mi 
Crpan (!ie powl* A Mid B, «0, trtlll a radilM Eqaal to A B, (teicriba udm 
flitting each othcrM Cp Dnw A C md BC, wd A BC wiU Iw the bianelo 
nquired. ° 

PHCatEii X ^ wait a triiagle, niiart biIei «Aalf it tquai ta lint cittit 
Una S E F, on^ (Vd qf jAm kii^ grtater lAem tit third. 

^-21, equal lo llin line D. Upon A, wilh ibe TBdim F, Ai^t^hn 

m BiE CB. mon fl^ tJit nidtut ^ deterilM! anatliet anr intEnectUu the 

iQtmeratC E»t»w A C and C B, and A B C wiEU he the tiuwi^e requbaJ. 


F(r* 8 n. 


Fig. 2t. 



/K 


PxcijiLE.ic 5X1,—Jo majke ff Jtffftri f^iS^ flW AJMilir 0 

Diyiile thm girin 6giire u ABC Dy Ajj- into two nr mu^ Lrkiijtes, bt 
tie diA^ond ti B. Mftka E F equui tci A B; n^m E F cocitnict the trianfle 
E F U, whm Akdl be itiMctkelv cqu^ lo thou of the Lrknrk A 
^ the kflt problem. Upon H F, vhkh k equal to I> etraitnact Sa liiande 
H F Gj whoto sidef m f^ipectiTely equal to D B C; then E F G H will be 3ic 
□£ure tequireda 

A fi^e liBTin^ moiu than foui nuiBl be ditiiied inla moTE 

than two bnaii^tei. 

PaoiLtu XXlL^Jb Mo^Y a iqiHDW e^iuJ to £i(tg pfisi ^noiYj. 

Make ihe iidn D E and B Fp 23p of the two mvon unana A and BL on 
oppoatle fjdea of tba awe l±Ea%bt Uoej^ they willfcnnii tha udea of a rurhi- 

^ ^ dEsenTB ibe 4 ^e 

E r o H, and it *i|| be the uiuue tMuImL ~ 


i%. 2 A 



PaoELUi XXTIL—Ttra &.« AB, CD, A^a eW to a j 

“«J Srtm, It/nJ n ojrj 

















G£OM£TRV. 




PcoAlIH XXIV> Thrtt iota btm^ to Jitid a faurtA ^ntpcrHmt^ 

DtM O H mi Oh /fo. p, nuW my loglg HG 1 j take G H equal ki 
AB, Gi Miial to CD, ud dratr H I, Makn GK equal to EFj 4rw K L, 
threrugb pi^y to U Tj tlwn G L will be iLe fourth twupartional leqnfoed, 
that uGUtGri'GEiGL, urABi CDjtJiFiG L ^ ^ 

PKeeLBH Xi V, — Te Jiriik a gitai Aw A B, ut lAt tmor jurt^iarlien w mthtr 

C £r dwidgif. 






iF%. MS. 

Cl 1 I *■ - ^ - 3 M .— ig 



rfcOnLEH 3LSVI — ^iiwi iuui AB oMif CD, fim£ a m^jia 

pniporiioiuiL 

Dmw ttc r%tE line E G, 27, M wMcIi makn £ F equAl to A B| and F Q 
to c D, Buett £ G m and with H E or H G, u nuliiuy defo^ln 
tbe aEmiciFcEH £ I G. Fmtu F dlraw FI pErpandlfruJar to E nittio^ tho 
cEndi; in I ; and 1 F wiil be the mean proportional required 


PacaLEM XXVlL—Titd^efihimtUiprii. 

[f two pirn be ^ad at lHe point! E and F, 38, i itrin^ being jml aboat 
ibem, and the endi tied laraLLor at C; the pohit C being iqovu tnuni^ keeping 
llio attidg aEretcbedq will dwribe an cUipm 

Tile potnla E and F^ where the plna wete ate called the 

The tne A B posii^ tbroiigh. the foci, li called the rnmiwnv a^rw. 

Tbe pnnit G bisect^g tbe tr&niverve uU, it the ctnire of this cJlipiu^ 

The line C D ccoMong Out cBbtrE at right anglet to the trooiverte uJii jj 

the em^ujfaU asu. 

The imtm ia a ^bt Ihia pMHmg throngh the Ibcuj st at i%hi 

angln to the ETansrerae uii tcmiinatEd bj^ the cojyu : thlj ii also called the 
pammiftr, 

A dimmeier k any line paaeing tkrengh the centre, and IcfroiEtated by tba 

cunre. 

A cfnyi^a dnmelH- to another dJaiaf krr, la a Hne drawn through the centre^ 
parallel to a tangent, ai the eateeme of the other diameter^ uid Icftnlnaled bj 
die corvEL 

A dofidd^ ^ifdmaie ia a Ibe drawn through any dkmeter pafeJIcl to m tangent, 
at the tTtrsms of that diameter teimhialed by the curra^ 



















ClEOMETRT. 


®a2 


Pai^blem XXVin.—-DW l^'OKirimriEZtf A md oxii C D ^ my 

^'hjIi iojtitd iAd tteo/iidf und M^wih Ai demi^ tht *Uipm. 

Tjike thfl fcmi-tnniYmp, A E, nr EB, 2B, onA ftom G m n ceotrev 
duKTtlH: Aa ansj Cutting A B at F jiheI O, whicli HJC tile fcwL Fi:^ pibi in th™ 
poin^: b itretdiEd ibutrt the pomtt^ F, C, G, OitfCtipiu ii dracrfbc^ 

PhCiLSlt KXlX^ — TSe mmt hnng gdemf dtKribt an eWptk £y n traamd. 

The tniinnip], /?J. SO, u U 1 mitrumervl Mnaiitmg of two mien fkcd ■! n'alit 
«i)f IcB to each 0(hEf, witli K grcHive b caclL A tod, with two mfrFBhlfl niiti, 
walks m Ihii gTKnre, nndL by m^ant of * twnitil fixed fn tho «nd of the 
dofcrihea the otirvs. The openitiob ii lu rnOowa r-—Lei tlli dktboce of tbo fint 
pin td B, from the pencil ot A, be eqml to half tba tbarteat axin, and the dii- 
lance of \ht tneond pin at Cp firom A, to half tho kmgcft uib ; the pim }mmg 
put in tfas nwr* the pendl M A, which will desoribo ihn cSil^i. 

Fig. 30. 


FaoBLxii XXX.— lo on rSiptif dmilar iv a owpa mr A D B A» tmy 

Z K, ITT fo ttidiS M L. 

X*et A B End C Dg SI, be the two jutM ocr the giTen BUiraut Through 
tho painti of iMifitBot A, D, B,Cg cmnpleie the mctanglo C F lf F; draw the 
diagoiiali EF and GR: tiwy will pass thirpugh the HmEre at K, Thioueh I 
ead K draw F X JUld O Q pomOel to C U, Culhng the diB|mci«k E F and G M, 
at Fp Ng Q, o. Join PO inii N Q, cutting G D at L anf M; then T K b iho 
traniverPCp and M L the Codjui^ie axii of an cDipiu, that will be ahniTar lo 
^ ^ ^ ^ mme of the rurTgniiig 

c#d it Q Ft^. 3 ^ iT]o end of a uaare 
J and if the aide A B of the igtiore 
!jknnt E be elwaji kept clw to the 
t^hlp the pednt« pm E will cUKrihti 


PaaaLxw XXXT. — To 
If & threBul equal in leti^b lo B€ be Ih 
A B€> and the odier end he fixed ai F 
bfl moved along the liiie A D, end If iht 
edge B C i:d the sqaare^ keepiog the ^ng 
a enrre £ G 1 Rp wiled a poFiilWa. 



























GEaMET-HY. 


caa 

The/ocitt of til? wabok il th? fixed point F, about wkicli tlie stiiBg r^ToEtui. 
TKe tfimfrii li lliE ]JjiE A wbkK the ndm of the aquare tnotea Blone, 

Tba (Mf« u tb& line L K, dmwti thmugli the fcKUi FrrpeQdidiil[ir eo tb& 
directrix- 

Tho tvrfix u tliD paint If ^hare the Uue L K cuCii the curve. 

The Mm m pimmeUft, fa the Hud G H paniu^ tbniiigli the focua F. 

At light inglea to eHe era I K, and tarmfnoted hjr ihs curve, 
rbe diaiafflFr h oUJ Hud M drawn parallel to the nxF^ I K* 

A dmbtr ortlmaifi II 0 right line R S, omwn pamlld to l tangent at ^1^ lha 
eitivmE cf the diameter M N+ lermhiated hy iHa curre. 

The oZkujo b that pan nf a diameter contaln&d beEWccti the curvfl and its 

urdinatc, oi M N. 

PiLoiLnM XXXII.—To ilctfrihc apa^o^oto, byjbidbi^ pmrft in i/^e cum; fAi 

mrit A or ctiv^ dmteifr oAi# □ lAoiMe wd^afe C D. 

Through A drciT U F^r parulltfl bo C D; thmugh C and D draw D F 
and C E parflllal lo A Bp cutting L F at E and F* Divide B C and B D, each 
info anf numher of E^qual part^ ia foLlf; tikewiEC dhide C E and D F mto tlla 
ftnnc fLumber uf equal ]hatria. Tlirough the paicta ^ ^p, Ac, in CD, draw ih& 
hnea I id, 3 fifc 3 c, ic- panBel to A B; olio thiwagh the pointa, ], % 3, Ac. m 
C £ and D Fp draw the IhaeA 1 3 ^ A| cutting tJlc parallel lines At tha 

poiuti Of hfC; then the pdhti Uj. fip c, are in the curve of the paiabohu 

FaDiiLEM XXXTIl.—7h ^ornfitf m 

D B and ^ fip, he two fixed points, and a tnler A E be madir marable 
about the point a atring ADC helag tied [to the other end of the mlcp and 
to the pnint C; and if tlw point A he Utoted rnund the contr? B, toWardi G* 
tlio on^o D lUf the string A D C, bj keeping it ulwAyi t^t, ond dwio lo the 
edge of the ruler A B, will doicrlhc a cuire: D H G^ coiled on hyperbolq- 

Fig. SA 35 . 




If the end of the tiJ ev at B ^ate tnadQ movable about the jKliut the airing 
being tied firotn tbc end cf the rule A to B, and a curve ben^ described aflzr 
the aaiue manniui li colled an iwMilc kmtiAda. 

The /pci arc tho tWP pomta S nnd Cf About which the mlcr and string 
revolve. 

The irOMtvrfo ttou is the lint I U larmliiated by (he tiro cnrvei ptiaaing 
tlirough the fodf if cuntrirned- 

Tbc rEnb-E ii ihe point Mp in the midilLo of the tranavDia* ara I H. 

The canjv^^* ^ D, papnig dtnri^b the ceutR M, and termi¬ 

nated by a circle fnnn H, whose radiui it M at A and O. 

A dknii<frr it any line VWp drawn through the rantcc Alp an-d termmaied by 
the uppwrlii curviaL 
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Co^^ai* fa [t & Iiuir driLwn drrou^li tht «nt«, pinll^S to 

m tODgvat witii cLbcx of lliE cc(rTe«, tkt did rttrsmity tuf tlie irthiff dlamirtdf 

tEnniojitin] hy E}i« ciirvfii, 

^^KHM BI when any diimetej- U CDdlinnpa irithin the mirvp, tcmiJaBl«I hj 
a double otdlnala and the catr^f dien tbs put vliLm U ^rd tbe aUbiIibb. 

ardhtM il A Huu drawn tblMlgb any dIflmttiM' piraJlat to in donjugald, 
and tcrminolfil by Lbs curve. 

Psrim^t^^ or £iiiu rei^um, b ■ lillD draTm diJH9iigh did fmnia, pcrpeDdbular 
m diB traiLEro-se ud% and tEnniniUdd hy tItE outtk 

PaoiLKii ^^Kiv.—Ta dein^ m ^^fper^Qkt jSndia^poiitis m the euWf 

Aarmrj ik* daam^ter or osi* AB, iU o^dmi B G, md doiiie orduiaig D C. 

TVougli G draw E F, as, ptraHal to CD; lk.ni C aud D dnv CE 
BiiJ D F, panbol to B eniilng E F In E and R Divide C B und B D, imh 
mta imjr niimbor of Miiat U foUry ihrotigb the poidb of dLTiiimu 2, 3. 

draw LinCa Co A. Idfecwiia drv^da E C and D F into tbfi- aaino nimibEt nf 
eqwd pnm, via. fonr; from the divuioitv on C E ond D F, draw lin^ to G i a 
curve bemg drawn tbrougb the mbsracctMnw at G, o, A jke, wm Ik the bvner- 
hulfl 

OrXiDING, Tho art of applying to vartoui subaCainire* tui entremFly tbiU 
COitJng of goliL rr tbe iubatancee to ba gilt be meEldlj^ thb la Effiirfed hj 
flimpJe Hdhctiou of the jurfilocly but if not^ the gold ia attached by mraiu of 
BDine adbofiTC nicdliiiTi. Tha iiiupldak of all iliis kiuda of gilding' on mctfll u 
Ibfll by which copper or lilver wire ii gdt The bar, hefore it ia ghen to the 
wire drawer, !■ plaud m th gold by having iEVEral layert of gold Jeef buiriidiEd 
down them whilst boL; en d betug then HnMectecl to the Btroogisr CDTTTpfes- 

uoo^ich taiei place in wire drawing, the g^d and the ocbcr metal Wrae 
#0 pcffertly lioLtcd ai to form, uilBi:t, one aubatauce; but the moit tiEue] way 
of oQvc^g the JEmw of metab with gold ii by mEune of an amalgam^ or, at it 
ifl l^chtiic^y tmned, water aiding. If the meta] Co be gill be lifriTp it » firflt 
■coMd in waim muriatic aeul, Ehal the Burfibce may be rendered pertMlly dean, 
and ttLEu WTulicd m dean Wolcr, chu^inl two or three tinace to get rid of the 
whole of the acid ■ being B^rwnrib q^ed ELOd mode moderatEly wnnzi, a litlli 
gold *Bim, il to ^ corcfi^ and EVcnly ibriiKd injon ihi lUviT, 

to wliicii It wiU mrmwJtilEly wlbEiE. Tfio pkte U tfa^ ft ron^ 

m*! ‘ «Ml tie memuy u drivim off by h«4 

n bcfoimd oatiTgly covcnid -with a ihiu ifoudofr of iuIe doll 

gold. ThE Miuill TBH^wiE, lie no«f to be removed wliL o wnSchluj bmih. 
OIIIIH^ of EJtoniETV fine Ineei wire, Trh.tli rniden (be Eurfiieo tarf«tk 
«.d bj^lf oitor whwh the Edcqr ii b^ned by wotming Se S 
impftnrg « „„ With gnderVwftft, ,bicl, S o cotno^kr^,!? 

red VEfigni, md rfnm. TJa wn being h^t o chM«al 

and the pEcci gUenebEd id unne, the colctii of the piUtucr «nll i,., i * l 

in ihe Allowing msniH-it-the ^ ft "■'1”''™ 

bsio* cleaned and bumbhed, ii dl|iped in B^odon of 

wbkh, owing to ibe raperioe iffinliy of ib* oonpa 

devampoied, end dw meiroiy boenmes depoot^ in m iurtnllf ** 

wboEo .nrfa™ of tho oojiper' to ehloh i, ^ 

» now apidied, «id U« rwi the proesi, ^ ilreidy r T 

mg n raieiy ipp^ to other metali ihan biIw. Oopper 

the iBttiif mctBl. Titers ere two mstbodi of mUing “[ 

bunjlibed gilding, tW pTdiUg k tin* pcHbn^cd t^bTwn^ jO pidmg and 

CUveetJ With two at tbne oooXmgt uf boOfid llniccd ulE unH * i 

up the po«. Of tbs woH and toSender the ^ 

ibc El noito dry, a thin coat of gold lixe mui± 

p™i by grindfog (‘■gither.ome.bnugfycal^a^’^^^'i?"^ 


GLASS, 


(hill 

4 ^ ofl of ihMt it ma>' wmrk b^lj. When th* gold <ut ia mif- 

ficxetiUjf tear gold, ent mti) abipi^ ig tJtJiah up hy iLl' point of a Boe limit 
anil Mpl)«d to tte parti to to giUed, uid ia ih«i gEotly pimcd doifii bys luil 
of loft oolton j Iho gold UHtMItly adbeiEi to tte iBcly snrfaM. and, oIW a Csw 
miiiutei, ita dutoruu] apnlic^oa of a croel't-Lair bruit iweem away the 
Iraie partidM of mid leaf wilhoat diitorbing the tuit In a d*7eE two tto 
auB will ho netfoctlj' dry, and Uia oparitwn it theo BniitciL Ttta method la 
aimpleand duratte, but will but adcul of bumiating, and Uierafofe Wauta tta 
high luatre producod by the nutl pn>ee» t it li cbieify uaed for outdoor Wu»k. 
Bcimialied gilding, or gMug in duteiDper, ii thtti pcrfaimnl r*-the lurfar# to 
be gilt mint be But covered with a tUtk enating of etrims patchnient ails ■ 
Ibii coating briog dried, etobt or ten iimre niut be amdied, conaUtlh? of tbe 
Bomc aizr, mixed with fine daetm of Parii df njubid ebijt j and wheu Ibe wtola 
b perfectly diy, a tuoderHlidy thick layer muit be applied of aiic, mbeed with bnle 
Dt yellow ochie. While tbit kit is yet moiat the gold leaf ia to bo put wt in itie 
njud tnjmuir; it will inunedulcly adhere on being pleased hy the CntUni hw]1. 
end Wore (he ai» ia perfectly dry. ihote jHim which am iotendEd to be meat 
bnl^t am lo be camfiilly bumlilled with an ageto or dog'i tootb, Tbii kind! of 
gilding wriU not talthaloud rain or even damp, and u ifaerefiirD only applird to 
in-door work, M picture fiatnes, &c.; it may bo ck«ied with a iof£ hmti and 
bdt spirit fxT wine, nr aO gf turpentiiaei 

GIMpA LEI titfi Ajffiiiji, iJie bxtsa bj whioli ft Pen Hnonans h mu- 

JWEldrtl in iti boi, farmijl^ a. Utillcnfll joint apoo tJlD nnnccnEe of dookB^ay ^ 
05 In Ow tflcct of the nioiiuD, and to tha cunl bun- 

xonlnlr 

|x> UcthmKM, a. fot drirri^ pilni, fitted with tt wbakp fttia 

WlDtljai at tmeh endr ai which i!i^ht nr nlba cuen hrdnr the totio from tlw 
hAirel OT wrndlfi^, pjUMihg errer the vliwl ol the tcpu 

GLAIft. The wliitfl nf laed m ft VftniiEh for paurtmga; tat thh pu> 
poBfi Uii bcftt4^ Iff lEi unctuemiH cqiturtcDce* md t^ommonly muied with h Uttle 
ppJiit of winB In makB it Vfffk. ftiJtljj. ftjid ft JJttie hinsn of iimqr, to eire it hcidf 
Kad mvtni it (km etneting; it b than eren^y iprcid oTcir die pkW with a 
fine hrn^. ^ 

CLAS^ A weij-lmmiTi tnmi|imE»| imd htitde fiurtitlDui ruhiLanne^ af which 
th& hub b fUia, bnHight mto c&inplEte fuacm by the addidop of Me of Ui* 
filed clfcihefc Them me peirra] diflermt fcrndi of g\M», adnnted to difceiit 
liAii, Ths but and m«t WEitafiil m tie flint otid tie tthitc nkia^ thcM 
wh^Q well mftili!, me perfeedy tliinaparent and csoluuxteftv heayy ftjid t^lUbnl! 
They urc comj^d of tLied allcBli, puiE ailkioui amid, caScined fljiLta, mid 
JitiftTge, in dincrent ^oportiffiiji. Tnie fljnt glaiifi cohtftinip iLkeviR, a larfift 
I^uantity of oiide of kailp whicli, by cf ttein {nrocMeib b emily sepmated, 
Crown Ekto U Etuit uud for wtndowi^ and b made withffOt tend, chiefly of 
dxed ftllnU] ftiM with aUlcblU iand* to which ii addeti Kime ikck mSdi of 
miLn^g^ner which b apt En ^ve tie gloai ft dnge of purple^ 

BoEdegrupfa tie conraeit and cheapest lind i intn Uttle op no filijd nlfcaTf 

vnttri lie coalition ^ £ii thii caqntrj^ i± b composed of iftnd, imd tlic T^fttn? 
of the wap hcdler^ whidi ooDBbte of the lime emj^cd tn render hb oiknii 
emutic, end tif the emthj ouiien with whiflK thft adkiJi wu cantBmiiiftEed llin 
moil fiiiihJo Ii flint glftsu^ ftod the Iwm fuftihle b hctdcgbsi j flint 
ftt the tempcntiire of Iflo Wedgwood, ctowh giua ot «nd bettJe gla» at 
Altiotigh gba when oeld U fSCeedin^ly imub, wh«t heated lo redqctt 
it beCicaDCi one of tJjo moal ductile bodica knowiiy end may tpe dnwQ into 
throadi k rsy dchcaio u to bccotnr elmoct mrfdile lo the h^au eye : It b 
uucmcly elankj wad one fif tha mnt Hmorou* cf hodie*. In nmkmjf'fikit 
the oiftteriftla oudiireo ft prtjlftmtofj pcoceu calltd fiiHuiff, which ceiSi^h 
mixing them in the popw proporiiaii^ and lidnujtting Sit-in m a modcrota 
hcftt for six iocin, hy winch they me ndEtffcd lo a thirty eoniiitence, und farm 
whftt If called Ml, whkh IS cut into and HOrod up fot#^: and Hi 

the qLwlity of the glwv depeodi upon th* oge of the frit, Um prjzicip^ manii- 
fftcEurcr* ctdcftTpor alwAji to keep ft Gnmiderfthle iteck of frit hand. TlHs 


GLASS. 


im 


|MiEa miwEc af irfraorfd clfiy, aod in tho« it txpcmsA 
Jl il CCKlilpIctely, Wiicq ilid- fulioti liw coutiiiuj&d thfli 


Inf U intit^diiccd Into | 

to a beot aufficiunt to raell : ^ __ 

proper thbi^f tl« fumni^ k tlbwtil to cool i litilej in tbii vtnto ihs elau u 
«Kceedm^7 dodile, nnd wUl mbucos my *Itapep mcnrdmg to fftoCT of ih^ 
Wa^kntaO. The vcsfidi tbiU Ifmn&d murt not be permittHd to cool Ttzy 
(jtiickIjF il bcncc are pui Into a fumeicei tLiit ibo lieiLl laav pau off twt 
gnduall^, Buil this u called said tliuj much to giTi m 

^ncTtl idaa of fibo pmeeq^ “we iltfl]! mw plwo&d; to d.-riEailM?j. Hnncwbid; bi 
dfltjLll, ihsi nnaTTnni uperolloiu in iba TTiTinfaCtLirH of obHtlfiDg' ihoti 

owing to iht EJCeilt bwa* the diffiBcent braucbca erf the mmufactiiK, Til. 
tiintj pLitEj and bottle ire not cBfried cm it Lfae idune w^tkii but tcquln 
to be in ; wo ilud], ihnr^m, Uchxt for d»mptioil the 

imul^tUK of flint vtMi, hj which Lbo vocftiut titeciiU in gTflla ore pruduenL 
ThB irtlicr braneliei difficr principaJlj m the number AUd imeg^ent crf the 
nicee ] but iu all of tbenij witb the ejucptjon of pLitjE giauip the gLui ii Hpnnght 
into the desxrd bnn principlt]]j by meAni of o htowinff pjpe i 3je opcrallan U 
exccBdmfly wuiple ; the wewkirun hu a tube of iron, the end of whiS he din 
mtD B pot of melted gTiai, mfl ihns gatlien i imill ^XtwtiLy of it on ikr eud 
of the tube ; he lliea nppUei the other ™1 of tlie tubD tohk mwthj and blowj 
air xhTuu^h it^ iMi air euten Into the body of the Add and eipandj it 

cut into a kidbw globa mihlEit ie the soap b]addm bloirn £^m a tobacco nipc^ 
and 1^ Tiiri^d numa^etnent of thEaa ^ohi-fl whfle in i eoA ataie, and wstii the 
auL nf a ibw aunple UaU^ tlu^ ue refloced mio the romii of the diflarent yei- 
^ in eouLcaan domratLc uje. The fint thing to bo dmribed k the inenmem 7 
it condjti of two lai^ damei let cm? oTer the ether- the lower *qb ii;nnda 
otet a long gratingTj. whfebi ii an a IcTcl with the gitpuiiid ] on thf* gfatlne the 
fuel k laid, and beneath It ii a large areb, by whicl the iir k odmittEd, and hy 
whiah the aihoft may bo removed. In the itdei of the Iov«t dame u many 
hedm nr mnutbi On? made ai there ixb workmen to make ok of tba himajce, 
nnd lidnrB each mouth a of mcited gUm ii placed ; the poti are very Lome, 
l^e cmciblM, iiid will hold from, three to Ebur Eundivd^wEighr of limud glctn i 
t|wy arn suppumd Upon ihnee imalL paen of brickwork, retting on the Amt of 
tUi:iiOCe<i 1 DC Luiij reveEharaleo the flame Eiiim the roof doWd upon the 
pnti. and they are placed al aowo divtonoe wilhin the fumace, that the flame 
may getlMt^ UiB w^ and the Jimi. Thu upper dame k buUt npon the 
otW, y J Jto flqar ttnt bj fflljflg ttp nrani)*^ roof ef the loww domo 

*L "^jT ’ i-*op*™ from Lho tmj <if tiu lone, 
l«o thr Utddle uf the floor of dm upper ode, wtilcb convcri ths smotif awet 
^ It. &qd « flp from tho Qp«r dtmir |t arniplclol* &om riio fitruto i 
tbs upper doiM n UEBd for wnMlihff tbe glioi, anJi, to m lusl 

'* h" muutH «it<l in m<^nt [tart. . ta,«u ^ 

up to E^b. Tbt jmpfetoendi Emptoyod ii> ihB fomtaboa rf ukiE t wli ^ 
few taid i lb. f^owtog ^ th. pru.oip.1; , WowiasS. whkh i. 

lunp^ it ^ of wrrtt^ht iron about tht« foEt l™g, uid eot^rVith 

towonifl the matitb'pl™?-, pliers and caUijMir couiUftaM* n ^ “ 

dtMT, to cut tbe . Wee™ 

dl«. ii aba ji bcucli or Otool with two 

ptate upoa it, «d npoa the eruuud tehiud thU Etool 

■havcIlAd from dmfl m time, lEnwiltr each^mnSim twa V 

HUxhutity Li added. When Eiie wb^sla k caovcjijrinma duir 

I^d k £«cmo perf«tlj pure and of 

thi gMlberers and hlnwio cammoace onetatim^L bubblci dr aWt 

and ITimU the batch it 

log tc Iha form afthe mece £o be maun fartUreii ■ tr^i ill ac4^ani- 

fi&nt to d««il» thuSofl iu whieb ? ’in ^ *“J- 

blowBT hto racEiroil ftmn th. guthenn the blawin > 

qilar.bty of uMtal, be aCWli himietf in acliair with a jqffleieat 

pu Hiea wiLb. two anna cr elbuwij^ 


nr.rVBs. 


ear 


"«“■ “nj utaEiiiff tj|# Udw pd™ DcTEna ih? ^boM, 

h.v"' ^ '’K UiyiuglDld 

ortbi; gku on die ftnJier lid» nf the bufl with 1 Wiall piur of pliera, ^rawi 
It Wt to fortn tho ^ of iho wbik tho port nm the blow hi» ia 
fiabno^ mta die bo^. In the piem time enolheT biMWer, hA*mw . 

•m^ bdl. «l>?ni It by a ihirp cut, and proiea it trhUe red hot Liimt d» 
endof the imlk beid by the IbnntV wnrbman, to which it immedtuicly odhersii 
the wockman then with a piM rfiron, which he weta with his mon^ hiliebea 
Ibo ^be mcanded fjf the bowl of the glua, which ii itiJt nrr ht^^ nlthmish wi 
inueb chilled ea in re^n ita shape; in » sicoiid ar two it enurlka all rowdir ehd 
by ftrag It a eentie knock it U detached from the blawiorpipe. The workman 
then tnatantiy he^ k and widi * tiaii of sLcare enti Ihc moutii stnootk 
md Et-en; hnt M the sheen hame pot tfiefliaja mit of the ebcular fwrai, he heala 
it agl^. and by a deatenna twiri and ewin^ tound hu head wirea it the 
deai^ ahape almost without the use of any biall The wina Omm now finished, 
the imn at die fw-t II delacbed by a imvt blow, and the g£as ia camEd bv a 
dpon a kmg r^ed ITDO, to the «D«linn wen. After the clase ie umcnled 
it may be requited to be eul hefore it it n-afy for aale: thia, when tbe irticlee 
are Hnall. and MU l» eaiaiy held in (he hand, ii petibrmed upon imail rrit 
geiiidaUHl«j. or by circuisr platei ot irnji, rer^tmg in truOnhi of eand and 
water; and foe btmlcd mouldmga, ns upon decenlen, a coTKspondin;' more ii 
fomi^ upm the periphery of (he plate. The opemtiww are cnMfidnl by 
°t* >T tnnute of riMlrin* ilrajM corered with pnli»hrng 

In the manuftl^ of bottle glaw, liter die toctaJ ia hrotishl into fnsioq, 
wlHCb rcqititei an mtenac heat during e^hleeti hmna, it H teduced to the work- 
tnj tempemtn^ which ii aleadily jnainiahiBd by a due eupply of AicL and 
being a^mme^ u ntidv for bkwttir. Fee «fbnya and .imili^ articlee it ia 
merely htown uto a globular form ; hut fat cnmniab wine b^tles, or foraoimre 
or ucta^nal bot^ or jin, it it blown withia moulde. Each n i « iNf, ai it is 
blown, tl haodnl otet to the finisher, who forma the ting at the moulh of tlln 
neck, and deiieen it to a boy, to be placed In the uncaline oven. 

In making crown ^aa^ aa soon aj the metal is ready for blowing, a woifcman 
galhm on the hlow^g mpe a quantity of metal infficient for forming a aheet 
w table of ghtu, wlu^ be blowa, and, by froquent foiling on a poliahH laWe. 
h^ngi It mto a ^ohular or eylmdiical fo«j; he then iniiktea it geudv into ax 
oblong ball <^d 0yunnmae, and immediately beats it ggaiD at the laWlth of 
llw finnas:^ III order fert i« lo erpsmd it; m thii stage a ^ iron rod.cbarged 
infb ^ted gl^ IS made to adilrnr to the ceniTB of the expanded part OI^ 
aite tw extremi^ of the l^w pipe, and this latter is detached ftvfri tiie eIbiis by 
a evtd iron, ornBeir, which h gradiieUy eularEed by heatmg the eiau 

^ the unj^ bole of the flashing fuinane. eaitl afterwards at the l^rr hole of 
tta samefl^acr, the workmia all the while wheeling the rad which adpporta tha 
glnaa on a book m a «raia wall, built to defend him from tha beat. By Agrees, 
in r.onan{urnDe of the heat and the centrifugal motion, the untnlog of the ideaa 
u eonlmuiiny enlarge^ notil it eipaods wddrtiiy with grr^ viofinco into (he 
fom of a luge cinmiar plate, futir er Ere feet in diametM, and of uniform 
, 15 . the centre, where it ii attoebed to the lupjicrtttir iron: from 

this ^ It m lepa^ by the apnlieitioei of cold,!«»% iu^e eTntro a thick 
noduio caliri the bull I ep; and when the ptota ■■ inffidently firm to piarent 
warpwg. It la ear^ to the anoealing ovm and placed on in edge in a pnmer 
fra^, to keep It fiat till aU the tohlto are ready ftr Ttmoval into the erm^ 
wbiflh thfv lire kepL 

PUto gfan H &rmi!d etaher by Unsrii^ or casting; by the fiwmer method ii 
ma^ the glaaa fwMimgo window i end by the Uttir, the large ulatei for 
looking glaasea Of late it u laM lhat ihe-art of blowing plale grau has been 
10 much impnwcil, that plates measuring SO mches in len^-by 2 l in Lreadth 
hare h«n produced by tiii method; but hy csaiiitia^ much larger platn aro 
produced, and the totohMnumt at (Uvenhead boa exLihlted at their wareknnae 
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t}*aJr Bdilgc platet ur iJ:d eiCruriljn uj iJin^eitiiulU uf 12 frut hj fi. 

The m»l fumHf-e rar manunurtiLrinig glw aitpeim be ihnl 

which ii emplcyptl in Wrance. It connJti of X CCnLfU iiu?lliii^ fumv^ uf aii 
obluiij; fonn, iKiih a dmible jmhed jwf; it ii capahlo of tvntaitnD^p upon b 
T iuifd Iwneh op each nd'£ of the Gjtb ^tnkr, twa laj^ mtlling poEi and a 
lertl; ill end] mgli! of tho furaacer lind on Mch hIiIc, pith twe or thrM DijmiLm 
far ictro^cin^ tho idilteTukj tramferrm^ the melted meUl 5oin the dqIj la the 
mitorn^ end iritMeawip^ the Utter when hiled wiih metal ^ ot each nri^lo of 
ihe prmdpnf liimoce ia nimllm of Kn ahLuiig' f^rra cemmiiiilcBiin^ trim the 
cenbn] tme by SaEa, thitHigh which iho Heme reBectnie froitl the MTcliM of the 
inp1tlcu> fama« rei^erbo^ei on iheir contentii. Each of theie umlkf fur- 
nucea hu two e|Hmingir 4 irooHor Otie foe pToducing 4 inuietlt of bJj^ end a 
larger one fitr intiodtlcitig end Temarlng what !■ placed within them. Ihree of 
th^ ire nmimy employed for bLiming tho meitiTig pote and cUteme, whicb 
ere made of ihr^Uy; mid Lbe fourth Ih tued for preparing the ftit, Arvund 
this plaio glm houK ore ■oteral snnejilmg fiimiicet hie UikerV wen^ with 
cqpfickiaa moutha For TMeiiiTig the molted metal from tlie pote, M|iiai!e d»- 
lemi of ruUlcicul Onpflidty to eonlim melted meul for one pUte fire 

nscih «nd when theee htb filled tiioy HTfr withdfuwn from the fimiflce bf memu 
of Im^ hrm ten^p Bupportod upon on ule nmnlng upon Iwu whecUf EmEKher 
pair of tenge raide to encffmmBfl iho c»teni by ontethig 4 gtuore on lEi fideSp 
and fmniahed at e*ch end with e hmdle for the nacre conTeniEiii znenagemenC: 
ef It, h altnEhcd hj four Ehejne Id e eoit of muie for BURpending OEld JmieUi^ the 
mio m proper iHwhlon with regmd tD the tidilE. The cruting uhle con- 
flUen of in oMoikg fiime of wood^ cDvcred cn it* up^r mr&ee with e thick 
iliect af KRPOOth copper, heTiTig it its fide* two iron ^ett of the thicbiM nf 
the intended pUte^ their dmia h ce nmnder being r^uhtEed thE proposed 
hreadi]] of the pUte. An iptm rallEt of conBidenihile weUht^ nimuhed with i 
handl e at och end, mtingen the Itim rtikra at one end nftba tahU^ |g made to 
pB^ arm the mdt^ mctm when pwrcd upon the mhlB, Jn ntder tn farm it into 
a plate of mairCFTm thliAneEi. The aj^*tiB jjun dcacfibcd k tued only fitf 
eoifii^ plate gUaa, tbit for hlowii^ w simple na to need no partkttlar 

deBenpdon- In preparing the malzrnAk fiw plate cUn: tbej are fint reduced 
to powder, wtftl mixed t^ether ai>d cnlciucd in the hitting fiimiic® befinW 
dcicHbed i they are llicn removed n* ^ckly aa poMfhla intn mdliog pota 
miiooily heatiid, nnd after being mafEedp which gEbcrally remiiros abemt ten 
hour*, the h^at » centinurd at iti mmoat degree tUi the metal bccnaiea perfretW 
lltlB -f it £1 then ladled isam the peta inio the dstemi, whkh are |hen drawn out 
on prtaectUg ledge^H and canvey^i to the Eaating t^le, ar«r which diET are 
anBpauded by the dfanEp tmd by tufltttiB of the hi^lei ff ihe tonga they are 
indined io aj to oUaw ihdr ^CEnCa to flow over the tahlei the iftm ndfer u 
then immedialely p«cd ato^ily over the fitrUfe of the melted mehdl aweepmg 
otf die Bi^idtiona matbr mtfl trengha pUced Ot the ildct of the table s 
when the roller rcaebea the ftmher extremity of the table it k expaditiaiHly 
lowered cm a UWiSel, whkh premia It* inierforing with the' plate, m open^ 
don if fflufting |i perfarmed bafure the monih of iha mmedW orm. in wMch 
\t nmdo^latl fcr fourtfen dity^i, thT^ heiu* .1 hit 

wffywl to ^ ftwoy u gtfclniilly u poMhle. vnmt Tiite wMlh witSdMwn. 
cai^ to tho toAMime, ei^iwd, cut M^iiarB In b gUkkr*! dUmand nod 
1i re^y ftr the opcntOmi rf gnodinjj U>d pa&hmV The tehle 

ii^ ti«a^ B. «Ih rti enwe, tU mc^ed up^ ^h«l^ the™ 
of ^ome mne^ to ooBtltDr. When rfmo iikei » 

bj hiw of ^nn, He ntateriole ,s 

Wore dwenksd, and heEnma fincp the fiarther admiwitm of air k iZ 

cloi^ all the orponiDgi of the fureoee^ nnd orerr tliEtii^ k ^ 

atotiouafy for nra ten hom Thk graiJiiid h» 

ti wudde tho Didtcd gUu to adhetr aaffidandT t* thu 

^ MowiBg plete gSrpeetty reiCodiUrS^^'' H! Vi ’"“t 
tohle ^ oBcepl^b the 1™% of nwiBl puwJV 

uliieh u iometimei oeirly lOOIbe. When p1«to of Si tE"^ 
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fnrmod, mHaJi is griidaidlj^ blown ma^ V[ir1t«l into til* farm of A cylmdst, 
vliicb ia cnl vpcn al on* s[d* widi * of ELera^ and soft gloaa b tbtvad 
*n m beal^ fkjor, envied with n ibick iifT^uni of iuh^ EniJ froin theni^ ii 
■pwdily eDDV£ij.Td to iho aaDedfiffi Umiaer, In giioj^in# plat* glassj plate* 
arc dvilyj grcmnd lc^lh«r, OElc be£^ mdsedded Iti plutn- of FiLria upon a 
table, whOrt Cbe atber, aka imbedded in plaiUrj la plawd Upon tbe fofme^fiDd 
beiEig Juailrd with weijglibi^ Ji znoTEd unifonuly bul pnhy i^ukklj over Ita 
cnT&e. Sand nnoi^ned ^eniiliilly with water Ea from limn to Umo ipinikLed 
betW4!Oil tbe pkt«^ and gtiuilfl aWaj all the pronvincncea of the f lara until hath 
ploiea become Hmcolh «td even. Ai tbt-^rindid^ proceedj. land of greaLcr frne- 
txMM is employed i End towanlE Lbe cuudnfioD, ii ii tJCcban^ed for emeiy^ sloa of 
yarym^ fiumc». Ai hy grinding tbe auxface ia rotighciicd and ren/en^d m- 
ca[^le of tEBugimttmg the iRy% of L^htr it bemmai nei^eamry lo reatore ila 
luitiv by ptdJahtngi wbiich ia parfbirmed hy mbhmf tbi iurface with a block o/ 
wckod, covered on the loweir nde witli a woolleu dnthi The workman keepa it 
Rtmliod with finepiduhui| powdery fl»t7ipoli end putty, chan^ng ftoln come 
to mUj BJ tho pohahiti^ aavaheer to a conclmmn. To rt^gliLiie the preiiurq a 
■printing pole u pnt ou the buck of ihc bldbJtf which, h^ig bent to a cqrec, it 
■Upported from the ceding of the worhihuiji^ 

uLA^S, (SdLoBU].) A Eunpto Bilicata of putBau vr loda, which Unitei p«rfixt 
KjJuhDity in huPiiig water to ioino of the g^cral pruperch* of cottunmi glat*. 
Ill thfl Liquid lEnte, it may be to dclh « Wood, tbr the pq:tpovc uf reo- 

derlug^ them tncoiubuBtthlc, En fact, by the ernpor^itiim of the water m which 
IL ia diAadvrd^ a layer of a Huhetouce capable ts ftlfliug whcD heated, ti depo- 
flited on thw bodies^ tbit protecl* them frnm the contact of air tu»^«Baiy for 
tJicir comlrijfitiDii. The following Efcuont of iti znauufrbchjxe and lun ii 
derived from a tranfilxitioti by mfeaenr Kmiwick^ of tlic Tfom de 
t^pfiqai uiar lur M. Dimas. 

/*rcpctral^.--^ublc piiflj moy bti obtained diBBol ring puje atlici, ohcalntMl 
by pre^pitaikn, ui a baOing Boludon of caiutlo putaaa; hui thii proou^ boipg 
butJi ioEonTEuiiilit end coatlj, cilnliot be practi^d upon fi iitg# muI p, When 
fond and carbuoate of poCaaaa an heated tog^cr, the carlwaic acid le never 
whnlly driven oH; except when Band U in oxcetia; hot the whole of the car- 
honli: acM he G^pellad by oddi^ powdered charDuil Ic the mixture, in 
V4cb propoiTtluQ thiit Lhc corhnuijc acid of lW part of the carbonate w]dch ia 
not decompoied may luoct with a ^lEfldcut quantity uf mbon to rauvort iL 
intu carbomo oxide. In thie way the libca frnt fnnna a flilirete in ihe ptuperr- 
lIooj contained in comnnm glaaa^ and djivH off thn Bppnxpnoio euidviWl uf 
carbcalc acid; then, at n high beat, iba reft of ihc Ciaruonate ni patuga la 
dccampoaed by the carbon, the carbonic oiidc cHcnpca, and the potuu ihiu 
freed, cither nlbliine^ or emnbinea vnth the glam already formed^ 

The mod (freed from Utne md dumina) and carbouatE of mIiuu (pearl uh) 
am laLen in tlir prppurtbn of 2 of the miter tn ^ of the mmicr, jjad tn 10 
paiiM of pearbuh la of aond^ 4 poiti pf charcoal are added. A Icq 
pmtinu of -cbarrml miiet Hot bo Lakon ; un the contrary^ If the forni of 
potaah employed he not auffidept^ a Larf cr pRipnitkin of chnrcad 

may bo adventoip^oualy cmplnyecL Ihu mhatenoe acccleffliLei the frinin p 
of the glOH, ahS acparakv frem it all iha carbonic add^ of wbLch them 
would c^ierwue temain a amall qEiontity fheiL would ham on hyurifrJa 
e^cl. In other rcapectAj tha hjde procauUouii that ore empto^-cd in die 
naanufaciUrc of comiimil gbm nfe to bo bbocrFecL The maUrrida miigi 
be flnt w^U luixod, ibcn fritted^ and fritAll? luclLrd in a gkw pcA, nnttl the 
uuH becomef li^ind ond hocnngEDDoiia. Tbe melted mattesr b tiiiEu ml of 
die pot witli an mm laiHc, aiul the poL ia then ffhed wUb frcfh /riL Thirty 
pimiida of pc&riaali,, 4^ of fond^ and l^lba. of pawdored cEmrcoal tnoy b« 
loLeu for A ; with iMa quimtity die heal tnu^l be enntimted fir dve 

or aix hourwi Toe emda gLaol thlu ohtainEd, if UELLolIy full of Air LmbbJfti ■ 

|| k ai hanL aa cnmniDn gliua, of A bItchJab gray rdbuT, lUni iFariapnxEUt at dlo 
edgci; snmf lanaca U Kitg A cnlour epproaehing to whitenesi, and at uibera Ii 
yaunwj|h nr rcddlih - tlieie are mdieatieoa that the quuLTlty uf cWfigal liOi 
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not fttiiWct&ni. If it tic> e-rpoAcd far joaie vEeks to th* lur, it urwkrg™ 
ilii'm cHbn§;u> wliich rttiTirr tcad to iinprorf? tbtiJi iDjurc hi i|uk)i^«. It 
timeta a. lilttc imiiirtiiFE fimu the UT, whjCK ilowly pcnauntrt Itl mui, wltlafiQt 
etifiXLgiDg itl iggjrptiofl csr its ippeHTAncE; it cmcts \ End ii iHghi 

irihcir^cne^ at iti EUjfiLce. [f it hv tn liGd4 ailrt It hftrc 

undjET^li? iMfl rhflJlgt^p it iwelU DWlHf to \h^ «Kfl.|ic *jf tlitf ftque«ii multeir 
it hnJ mTawtniwd. in order tn prEpii^ Ll ior solatfon in bdUfif it miMt 

be mlufr4 to pawdiFT by »tUilpAn [ if tbli tftre not dtidE, il watiLd duodlre tcro 
■Sowly. Ode part df i™i^ from 4 lo 5 &f wiUff for hi 
Hie iTitrr U hEAted ki cbuflltioa la in n^a bailor, the pawdeivd U 
ihch luiili^ by utd nivut be e^ntinually Btirnd, lo invent U from 

Adhering to tbe bottom. Tbe ebiiOrtioD miut ha eantiTiiied three nr four famu^ 
untit Ho more ^leia u diiSolved : ihe llQilor will tiicii hAve uquierd the l^i^jj^r 
ik^rer of cQiin?nt«ticm+ If the ebullitUkll be checked brriite^ itAtE !■ 
nLtam^dp carbonic tuld will be Abiurbrd fay the pataiEii from thfi BiTp wbirh wUJ 
pTwlucc All mjitnuiis effect^ fur the ume reA^^^N, too great a i|uantlty of W 4 ier 
mnit not ha employedj fEir dtnin? the erEparAtioai wblcb vrkli Iheii becdtnO 
deccsiary* the cflrbonic! uLd of the wAter Will reA4lt3y cottibine with the pato^ 
AAll ennsE n prodpitAltaci of the eiUcB. Wbrn tbo liq^uor bOcutilKa tOo thick^ 
bofora the whole of lliE diufr b duaotrdl^ boiling water muit be added. WLcn 
. tlttt adutlozk hu acquired the consitence of ^mpj md A dcCliity of 1^4 to 
it b SltffickDtly concentrated, and fit for UK, it b then porndlted to rwl. 
In oi^cr ihAt tbs inaoEuye porta may he deposited; wbUe jl u cooling, n pellidc 
fbroii upon the iurfbee, ffhicll ftllef a time dluEppran of ibadf, or m&y bi icda- 
aolTed by deproning It in tht liquor- Haii p^cle bi^is Id nppw during the 
ebullLEioiip BJkd llLdl(^atea Ita cooccntimtieKtl. When the crude ghua ia of a proper 
oompeniiEian it conkaina but a few aaline impmltie^ end no Eulphurrt uf potai" 
stiinUp it may ha treated in the wiy we have dEBcribed j bul if it coutAin any 
notable proportiiMl of tbeie auh>tanca% they nnirt bfl Bepataled btfore It b die- 
ahl’irrd j thb fepararioA may be eSected la like hdlnving toaoner;^ — Tlir pow- 
d^-ml giruB il ExptMped to ibe aoliuii of the air for thrre or faur weekar during 
wfa]r:h time it iciu*t bfi frequently atinvd p and if it mn into iumpa, which Till 
hap|wn in mout Teather^ they must be bmken npu The glatt, OE we haro 
Etaic^ attraoli mubUite from tfio air, and the forewi anUtAneei either Jifperoto 
or efitoTEECv. It then boeomeB cnay to remove lucm frum the gloEB;. It It 
iprltlklcd with WBlnr, and frequently JtxrreiL At the eud of tltree btmri the 
liquor il rclliavod, tt will then eontain a part cf eli th« aallllfr impuriiiE% and a 
tiUJe of ibe lilifAlo of pOtUiA p ibr powder U e|pun to be waihed with limb 
water. Scdirlble gliisB tbui treated readdy diBBOIvci in buiJlDg WTaLor, and the 
■ultltion leoTEa notbiltg to bo deaLTEiL Tn pimerre it In the Hquid furm no 
particuliLr carp b neceaaary, aa even after a long afiOco of time it Mndergwa no 
perceptijblE] changBi if tlic ioluEinn bare beeti properly tireparDd. The only pto- 
cautJuli ia not to allaw mr too fire on uce^A to cL A liEudar product FIlAy he 
obtaiaed hy using a carhonalc of auda icts^Bd of due of petaaBa. In thii coiie^ 
two pmti of the Kxta of llie iVinpa 1b nqulrrd fiar ooe of rilica. Tkti glaai hlW 
the aame propErtld M the dthetr tniL ia more valnnhle in iti u*ea, XhE aolq^ 
tkmi of tlieap two kindi of gl™ wy W muied in ony piopanion wkatevar, 
and this Ulixtura ll more acrvlceahla in tamje rfiaai aithpr of them 

arptmEoly. 

Pr^rtiea.—Soluble funna a riadd whilion, which when concentratei! 

bBconm turpM and opaleiecnl t it bu an alkaline Liste wtd rEactiom The 
toluikn mLiEa in all ptoiiottiofli wish whiet. When the denmEy of (he idu:- 
lurn ia 1,25, U ronlAina nearly 2d per cent of glaa; if thn contentratton be 
carried beyond ihu imiub it beCEanea bd Tiarid that Ik nsay ba drawn cm In 
ibrpada liko tnolEen glaaff. Finally^ th« liquor pEklBea to the atatfl of a tilwut 
maa^ wh™t frwdorE w oancbidj^; It fen reiEcnbLa oQuungn ^1™ extent in 
bardneit. When Wib ■obitkn il applied to other bodici^ It drica rapidly al 
cucnmuiL EctEFperatorEa, and forma a coat Hfce a raniiib. Jiolnblo Hhi^ when 
dried doEB not uiidBr|;o any pmEptiblE change when exponed to ihc ah, nor 
dm It AUjiiCt fpwn it cither moUrtUie nr cwbnnic Acid i ucilher haa the CAtboukc 
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l£ld cT thE alcnmpberE anj well imuled ftcdpll m iLe c0TieEnUmt;«d fc^lution ; 
bat wkffd A ttimot ijf Cilbofllp 4Lc:[d Ie paaacd thfuugli ibc flohitlon, tht u 

dcf:Dnkp0»^, Bud bydxMe of bUcii de^ktd. Rut A 'wtak. lalutian beedmci 
turbid on Exp4ture Ut tlw biir, E^d ii iner a time dECPnip^iaed wholly. Wbed 
tbc glim it impure^ an eiftof^&reiice ii furtticd aiWr q wbilr, which mpy be ptv- 
ducw elthEr hy the uirbodHte olid bypcHulph&te of pataBi&ikt pr by cMcndp of 
pataEBUD]. SulubU gtodt dkwolvet gnidUAliy witfamii residuum iu bailing wileri 
hut in Cidd witBT the flolulia!! ia SQ aJow tJ to hftve led to a Iwllcf that it duet 
nut dinulec bL nil. It howei'tr HEVcT breaznefl entixElj mBuluhle^ rxeepL when Et 
CLi^itaini A much larger prt^rtiun uf inJear or vh^n It it tntxrd with ether bodlcsi 
feueh us the eofthu^ znetullie uxidEH, wiLh which dcHdile or tdpla ealta a re 
formed^ ft ibe cikde in tht eommen glas^e^. Suhihk- gluBE whieb hu been 
exposed to the air, and ih aflerwitrdi Hubmitted to !bc action uf heuL HWECtiind 
cruchE at liiwtp and melta with difficoJly ; it thee loseik aboat 12 pe? cent, uf 
iIb weighth 1 e ihcrcfbre CM^tafnA, tvm when aolid^ a culiEjderable qnuntiiy of 
Wiltert which it doei not lose vheo djn ply dried by exposure to thr air, AEcohql 
precipitateff It aiiHltarcd froEQ its loluimu in water. 'When the Bclutiun hi coa- 
ceallwtrd, hut little uicohol it required £ar precipitaiiaa^ aad it need act he 
highly rectified. Pure mlahJe may theTtfore be Maily aht^pd from un 

lEnpuTE Bolulioh diE tuE of alcchoL Th^ alcohol being aadrdp the gokliaom 
predpituLe a pmaitted tu Eettlu ; iha atipamatiint liqanr u decnntedp thn 
predpitate eollectad, rapidly mtirred ufteT the mJdiiian of a little cuLd watefi 
and sahjrcLtd Eu pivuura. in tnilhp howEverp thu prccra h utEeaded with 
iottie lo^Uj for even coEd WSiter wdl rapidly dissolvei thn prpctpatated glum iu 
oonaequcaaE of Iti miante dirinoTLv The Bcida decaaipoAe ibe OuEuLkhi of 
gluvr Thay alwuet upon it when Mlidp sapaiAtiag the nJica in the /prm of 
Itovder. 

Lvrf.—The prepettiiW of Hiubte gllH fit it namaruiu and TSrled appllca- 
tionflr It huH been uBad In the theatre of Munich sa b mratu of lafety Irtitn 
lire. All Borts of regEtofala matter, wood, ootton, henip^ linenj pApefj in. are, 
MB Is well kmm Uf aombuitiLle J but in anl^ that they inalt bami CUnJ itiuEii 
are requUiiOi an elevated temperature, and isttt coatoot of oir^ to fm-atah tiio 
O^'gea necessaty for thEir trandunnAticin in to water and cafhoulo acid. When 
once set vH drcj ihoir own cambustiun developa the heat neceSflOiy la ke^ up 
the cbnmicii! letiun. provided thoy be in conLoct with air. If deprived of lunh 
eofitiuct, ond made r^ hotj they villp it ia tmcf yield inEoimnahle volatila pen- 
daet% hat die carbon wlisch h Ipft will not burUp as It is deprivEd of airp and 
thus dm cnmhaitinD will stop of itaelC Such ii the part whccli all [he fixed 
fusihlB Eahi am Fipabio of performing, if they he. In addktt<iUp cumposed of 
incap^e of yielding their oxygen at a low red heat, to either eatbon 
or hydrogen , Eultl molt as fhe vcg^tahle mader tN^mea hcBted; they 

form Upon it a coat impeiiEitrahle to the air, and either prevent alti^Etberp or 
liTTitt itB eombuBtioo. fhe pbosphato and horate of Bimnonia have aUch a rho' 
TMlrtp but they are ui rendily soluble in cold water;, tta tu ha ludile to ohjectlodE 
whieh eannat be orgod agakiit solubla gboi. Althoogh acluble gtasaia of iUeU 
a good ptrservutlve from fire, it fulfiJa th^ objeet better whaii it ia tsiiod with 
anotliCr iuoonihaitiblo body in pow den. In thk case the tulutiun of glftaa seta 
ill the same initnaor os the oil uf paintEm, The SEveml coats have more body^ 
become moae loUd^ and more dltinblc j aod if tbe subataiiee which Is added be 
of piopor quality, ewigulate hy tbe action of fire into n stronely adhesive chibil 
C lay, whitSag, addned banesv powdered glam, A'V. MiV all be emplo^’ed for 
this purpose;: bat we cannot yet say with cerlaiutj wnich of them is to be 
ptererrea. A mixiure of clay and whiting appeon to be better than either 
used ficporalcEy.' Calcined banea form with soluble gloia a vciy lolid Euid 
adhesive niOJiii. litharge, which, with the gluMp makei m czLiiiy fusible mix- 
turcp doe4 not give b product fitted fur traaimg wood, u the mixsati! contmcla 
la drving V ^ iheiefote vrmclci, end ia awly acpamled. Flint glou and crude 
sduhla glam ate excellent ad^tiimj. The latter iiaght Lo he exposcil to the 
air after it is pulverixedr rn order to attract mokture. If it be mixed with thu 
lohtfioni and he tlicn applied to any body wbatever It in a lhat! time forma ■ 
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coaling am hard he itcmB^ wh^h, if tbe gioib be cf ^ood ^UoUtji u nnaJifnbla 
liy ejtposnre, and ttahlM ^re odmlrtiblv. flci*™ nf ^on anil Irttd, fclijw, 
tiuntp tnj^ ail be emplinred with oalubfe glra; but eEpcritince iJnne esq de^a 
which of tbjqM Mih^icca £i beat, nnd lu wSaI pnpnrtinq they oi-d ^ b« 
irmpluyed. We ih«ild odrlie that the fint «iBt oh^iuM «l«sy^ bo m lample 
■otnticHi of the gins; and ihjH a HimilKi- joiciliofi htf apnUed qrer coatm 
enoi{i4med u€ Its tolxttirQ irl[h oittipr nibeUnceR, pArticuIaHy when Aich m 
i?oai H imeTim md imigb. The imi nwed outilAncea form q lalld md 
durable which BuEera no clungie by cipusum td ihe tUT, doea Dot 

inTolve any great expenter and u really applied; but* in EKrder that It 
may oot foifj pajtictiEHr coee li to be tehen bo^ in preparidg^ add employ- 
iiig it ill order to cover wood and ether bodici with it, the aoliitinn must 
he mndB of a pure glaai, far etheniifte it would efflunoce and fiqjdiy tyj 
off Huwevrr, a tmtdl degrt-c of impurity ia not iDjuddiu^ althdUg:ll ilWr 
A few dayi a efflqrEBcence wffl appear;' iliit tnav he wwhed ntT by water^ 
Odd will not itwW itoeir a Be«aqd irniE^ Whim n ourohLe cuTcridg u td be 
Applied to weo^ too ftrong a botullob muit not he employed at fiW;; for in 
ihia COES it will not be imBorhed, will not diapLoee iho olr Iroiii thn pcirro, 
and In eoQiequenre will not adhere atzuiigly. It i» a good plan to ruh the 
brifsh VETerol timea over thE BAqiq ploeUk and not to ipread the Coating loo 
hghiJy. lor the lari coata n mmn coacdiLrated tolulien may be eanjAoyed i 
MKd ft ninri not be toe thicli, oitd muri be fpread m en-rdy u poi^e^ Bich coat 
mnit be thoron^hly dry beTore another ii applied; and thii will take,, id Worm 
and dwj weather^ at least twenty-foLir hquro. After ttf O boim the i^L appeim 
tti be hut hi riill in a riote In he aofkned by kyin^ on enoUier The »me 
inoonvenirnce will then arisen which occun when a thwh coai pf a concentnited 
^ution ii applied; the ccoi wiB cractk and lioes pol adhera. Tha, howeter, 
il only the coBe when potosoa ia the hue of the glojio, for that fomiEid fpunl 
ooda niKO not appear to enmk. In applying nluhle giua to the woodwork uf 
tlieatre at Munich^ 10 per cent, of yellow day (eci^7) waa added. After 
luf months the coat had suffered hut lime change; it waa damaged only in a 
few placci wlierH it hod need of iiGiqe repair^ Thu arow: ftom a ihort tunc only 
having been aHowed f>r the preporatian ood oppUcallon of the glm^ and they 
w^nt thprefoce done whiumt p»per attentioiu When ^ia loc^e ii employed 
fnr pFTJHiTi'iijg e tbsiiLre from hie, il ia net eunitgb to cover the wDodwoct.^ it “ 
oIbu oecesaory to pceierve the acmeryp which ii otill murw expaacd to danger. 
Nime of the metlioda yrt pcUpoEcd for thia purpose appuara m odtnntagEoua ai 
B olllblc gloed, for il d« not met upnit T-ege^hlE mAtter, and compktnly rdli up 
the epoeea between the ihreod ; il Rxei llridf In the web In iuch o way thaL ft 
cannot be aepamtEd^ increasEt tbi dnrahility of the Iftbiic, The nrmqcu 
which ft givoft to riufta doea not injure them for use ai curtaini^ beeoiiBE it 
due* tiiOt prevent thmt from being eaaily toUeL lor aa the painting ^ 
tcenea U concerned, the glaa? fttmu a g^ ^emd For Lie colimrii To pre¬ 
vent the uhongefl whicft some ctdaqtij Prui^uin bine and Ip1c** far mitonce, 
might tmdL-rgo frura the aikalioc matier, it wdl be neceJiaary, liefore painting! 
to apply a coal of alnm* and T\\m otto wKiting. Thera U nu graat didkul^ 
in appIjTa^ iDhihlc gtiiaa to ciotha; irill thia operodan ia nut m OOiy oe might 
It lirat ho It k not auffieieot to coal or dip them In tlie Bolulkitt; 

thej^ itill riH^uire nflcr ibit l^ralioa to be luljecicd to pre^imL Thii object 
might perhepfl ha btiit aitainDd by poaiiiie them between rcHert plun^red in ihn 
eidutiOEL WKoll A cloth k only coated with eolnhle gl—*. and put mtn the fira it 
wdl remAln mcandEKcnt aftor it ia token oiUi Thu u iiut iba esae when it liu 
been propedy iraprtgniltod with Ihii mlutien. A itill heiU-.t purpooe u onawered 
in thii cBse, whtlt litl^gc has been oddod to llic loluiioa^ 
drying yw\d» to the olirinkmg of the mutiire, and bccames IjifiEparable kom it 
which k the rEverw uf whal happeqa urkim it k applied to wkmL A sinuk 
part of lith^ tn fine powder u loffident for fourtoen pma nf ctmcentrakd 
liquor. Soluble gl™ IS capable oT many other oppUcofiiMis, and MThcnlirlv at 
a ftTuenti for tlik bin it U .miwnw to aU iUmo whkk have hfthetla lien 
empb>ed (br nnitjng brokers glaas, porcekin, Sce. Il m*»^ he need in ploca of 




gidv W iifrngJiute ill ipplyiiLE irdchxrE] ijtiiiiu^h wbe?i Hiaplo^cil by itMlf il diiMi 
hd mnin n Tajniah viMclt irtU pn:»fleri'e rta t™njpfln?hcy wliin in contnct 
with air. 

GLAUBER S-ALT^. Thu fulphiitc of 

GLAZING, flffJt ii n&wpt^twed, mahra^ ihc CUtUn^fd^dJ tbs raiEtirt of 
^Tttsa inatmfarhEml frff wfndaire, tortlh^r Wldl fining it tn ujhca by m^UW ^ 
brads and a atufplllg of pntly ^ ali& the fanning of aUein^litt, and ^MU^n^g the 
glaiff by ban^i of Lead fasteoad to outEida of iron. Tbc miHC Jindml 

spcdeft of was in head-work, ts me wnniFrimia coUiadnil* and religioni 

lujuaea adll ftstont demcraatfata j and filing glaic in taaden framea is itOL enn- 
tzEniml for the BHmn deaeri|itiDn of buiiduig*. The basincH of a if 

coniidered in iU mmt limpte npcrattCiMt cnnfffliJ ha fltimg d] t]?e Tariniii kiiidj 
of gloM tnWlMfictmd and wld into bbbIie* ptodoHsiy prepBTpd (o reci-life 
thiiiTu Tbe aaahn, U they are now mndc, bare a grEMro nr rebate formed im 
the har\ ortlieu cro«i and riftftiaal hari adapted to recftie ihaglau; iniu 
thew rebates the glaziEF ainftiy fiti the BqUaFe«,>hieh he beds in 
wffian odled poth. iLo puHy cnrawts of Mijnded whiting bvakn up with 
linBeed oiL and »d' kneaded and worked together aa In malcr a tnngh end tma^ 
cioufl cement, and ia nf grt;at dtinsbaitj-; thli the glwder wlounf lo eLLtl the 
BOEhn he may hare m hand; if th^ are cnminaH deal inah^ ilia tfUtty U left 
and need aj Ent manulhcteircdi bat if they are mahugaiiy, it ii coinorad with 
ochrE tfll it approachea more neatly that of the aaahcH. IU glazing windnWl llw 
CtilntlT of the gim b thnl on wbicb the greatcit beauty u ^ven id the work ; 
and In efleet thja aoceaBafnlly, many dtffbrEnt manufadtones hare twcii eitn- 
blighed. The most luuai kind of window giadf now employed b)? die glisiEEa ia 
called emwBL gleaa; it « picked and dUrided at the rnmufacEnry inm tne UViMral 
difTerent kJndi, which aio known ae firat, teeoDfU; and thirdip and which par- 
ficularly denote the qcialftica af the KfEnd kinda nrgim^ the fint being koofrO 
ai belt crown^ the ntil In ijunJity Becond en'/wn* and the lut, thirds, or ^ird 
orown* the price of each varying according to the i^ualityi The gl™ b m 
□leoa eaded tahba, nf abotll ilurae feei; la dkmclcr each, and, whan iclected 
and picked u ahovep they ore pocked in cmeoi twelTie of wich labJea beingput 
in each cratei of best gtaii fifteen In the aeaondjp and eighteen in the IhiTda. 

Green glofl ii nnothcr uf theie- fpecieip and which ii greatly in drumnd for 
ail the pmpbtea lo which enloui u not bd particularly oonght ihr. Xbu sort of 
pioaa ia used in the phixing of lLe wifidoWE of cotlagen^ alao for green and bnt- 
houBea^ tn which k ia fouiv^ En anaWtr every puipoae; it Lt not mm than nni!- 
iiatf thn cull of the croWB glaia. The green gkia ^peara to hflTt been thn mmt 
ancient kiiul made ueb uL tMMiing in Ihn old win- 

dowi approach very neoHy ha thdj quality to what ia now soldi under thal 
dedgnotron. Thfi gkaicfi who prepare the crown $Um » aa tn pmdu^ lui 
opaque efliict, In prevent the insanvtltimce uf being arBrinoke^l^ it ii technically 
j-SlW troubd glafflp which fi no* ii^ropcrp inaamuch aa it ia rendered opaquo 
by robbing away the pnliah from uff Iti Kirfocc, to do which ihe glflEer tatea 
cm tn hare the ihceta or panea of glaaB InoUght to iLHr proper aiao; tlacti lliny 
are Laid dnwn smoothly oa well Oi Smii either on aand or any other wbetiuieff 
which i* adapted to admit yf ifct lying aBcnrelj; ho then rubs it with sand and 
waier^ or emery, till tbe pdish he comptelely removed: it ia then waahedp 
dried, and Itnpped into the window for which it waa prcpalrd. There woi a 
apccica of gl™ made a± Venirt origiDailyi which via nMUufocturcd whully for 
this purpotf, Bud » nnw tube *een m many oouutuigdiouiei and dd b^diivgip 
Itagmeral ippninuicc prwfnted flnunCTon sur^p appearing Oft thtfflghrodented 
all oTfcf with wir«, leaving the intetVCniagshjipBa in the form of looeogea.- This 
gioBs was very thick and EtemAg, uid U of the JeBcdptiun known u piotc glav; 
il ii noWf howovrr^ generally snlwtitutjed hy the ground crown gJail. A 
bcaiiiifiil plate eloH ii itiBUiu&cbured by thn BritUh fTfete^Oiou Company, at 
Rannscrofi fen Lancaibiro, and Bt their depAt in Aliuoit-pllCfi, Lnndnnp plates 
of every up to tbewe of very great dimctiHiba^ may be uhtoined^ the 
Lhicknm vazying from an dghth tei a quarter of on inch. The cheapnt kind 
of g^ajcmg il the old faihimied mode, in unail iquaitti of the dJaumnd nr 


CiLOriliS. 


rhombua iluipe, vnXhi^ ^arrwi, which ftre filed m rebated leaden 

ban In qruttiLiiliilii^^ cettug^ aud in Bdlno kind af chiircli wijidnwsti. The 
IsaA for thli |iurpc«c la caal and diaum ihrougli nii {nitrLuncnt colled m g^Hrifr'f 
tiw, vhlch gim it iht aica?l fotm required, and pvffecU llitf gnHfvni fnr tbii 
mepdun nf the nuarrieB. The« leada bcl^ pit tc^ the prOMT kngtht, ihey 
are m^dc^red IngtiJter at the inler&ectaanii. Tnla mctalp which [b ufiEd iikFiteuI of 
Ae cxwi bon of auhes, ia ilo 14^ ai tn he e«ill;}f lieut where the gnm¥e ii Iclt 
in it for the and la be bent igain to inelDae the glagd after it fi in¬ 
serted. Windnw HglitB af this kind aje fnrtbct rtmlicthened by verticai ot 
hottEOUtfit ban flf hrem ar wijod, aectured to tbein by hlUldi uf lead twialeit 
around tlae bar. tJoW cut afl thtfif ghiaa wiiii o diainond whiffeM, 

ffnrmcrljFf on. initrumcot WEia made UBC- cf for thi; ptirpoWf called a gnizingHTon. 
Tlie duunCMid UHcd hy gluicn la left hi Itl nomral UatCp &r with tla outwarrl 
coal j when pohahed, it ia said Iw lose ita pTop€'rt%^|, mitVine ; a pej^eet ifriu^tuns of 
lh« ft I* fixtdin Imui. and aeeuttd: bjr a fe^le in aWk^e of hard wood, 

and jaiwed by drairing the diamond mhn i3Vct the glaflo^ Itraigbl linn IwLng 
Bdected hy thu fiaifatance of a otraigM edge, tiun uf liard Wood. T}ie oilier 
tfiola used hy the ghuifT ehlcfly cnadiit tn ** Elupptag-kciTEl," tbf uprcading 
the putty over the edgei of the gtam and rehate* gf ill* fninipt J in « hacking- 
out Enok" which are Btron^-biicked krdvra, mpalile of bearing the blows of n 
hnnuner, and uaed in eleamng Oilt ihe old pnttyp or mikiOg repoin ; alac in a 
pair of oompaam, a thieiHfoot role, and a few other eoroniQn tiiok the iLsea of 
wluch Te^mre no Fxpluiotian. New iiaiihe* ahouM oiways he primed, liiat la 
painted once o^er before they mtr gluod, aj the putty thorehy hahja muph mure 
firmly to the work. 

GIOBE^ or Sfiieue^ in Geometry, a aolid figure dejcrlhed by the reToIotion 
of a aennicincle round Ita diameteT, vhlch lenuuna mimo^iedp of it may be 
defin^l ea a iuEidt hoqndcd by a uniform CUnvtX surface, which b in OVery part 
equally diatftnl rcum a mini call ed the eantrc- 

GLOBE, in Practice hlalhenuiljca^ an artifiewl sphere, on which are repre¬ 
sented the evUntries and scitB nf mir earth, or the face af the hcal'ctu, the -crriclaa 
of iphere, &-Cr ^ That with the parts of tho earth delineated lipon it la 
i™[(id Utd ^' Terrestrial Olobop*^ oikd liittl with the canitcllatioiii af the huveniL 
Ihfi » Globe." Tbeae glgbei are mounted on fiffimca with other appur- 

tEHBuoea. T^tttt pnnctpAl use. beridea i^rvuig as mapji to distmguish the out- 
wnrd part* uT Ihe earlh, and the aitmitJaci of the fixed stars, U lOustreta die 
Tarioua phennmeaa nHaing onE of the diurnal motluu of ihe e*rth. The Mlnbea 
coininorily used aw coMtriicted «f phurter and ptorin tile follawiny: m,^nor: 
a Wuudeti ^ 19 pronded SUmewhat len than the Intended diameter of the 
globe, end mm ttic extrcmltieii iron wtfos are dctren fo* poln; on tid* axis are 
applied two bemipphfficil mm, lunn^ an a spherical wooden mould by pAStinir 
SCfeml sheolB of paper on the mould one over the other to about the thiSne« 
of a crown pn^, and cutting Ihcm ^roogh the middle wheu they are dried 
and shpiang them f the mould. T^y are now applied Co the wire nf tha 
MI*^aod l^n two ec^ are sewed lugethef with pactthieaiL The rudiment* 
of the glolw thiH ki j; they jire^rtd m .^ogthen it nnd make it regul.tr. In 
order to do the two polos ere Wped m a tnetallle seiniciTclc ^thc aire 

t^^er is danJd aU oeer^he furh^^S^SLr 

^ r srjir.Sva£€? ^ 

apply Jrash cnmpiHitioaj and tn dty it, ^ ihe 1^] ererr »k/ 
the BcmSTm winch 

next thio^ IS to pule the man m it i m gfdei to this the nun 
Screral gotts orgusiiet^ aU of which ioin aceuraEolv nn ikm -f-r* 
the Whofe hall ^fTdfeet the applire^Ti of tW ^ 

BHfticick OH the snrkce of the htU^ dividitig it inid a^uh.h«^ drawn hy a 
comapeiiding to UiE numbui of pirw, MWlri^g 


glodf:!}. 


»□ ibM ttt IhB pjiBCr [ina pMlrd nn, tWe fumaiM flotliine bait 

lf> qoJcOT aai iUnmii^ Jlobe, anil to TamJili it, tlie bi-ttar to nsiat iitt 
and minsniTTr. ^ 1 etc giabe itisff lliDj (ifliabed, ja oilincndcd in a brui neridijui 
With Ml hour *t«Ie und a qnadmnt of nltituiiir. and ilt«n filtEd into a woodEn 

horixonj whiirh ii snppaittfii bf ihe tjf ih& frame. 

Mgcrr Mufkr, O.L. bu cniitriTed a ^^iw m3THii:gf>i)ient ef di# tg irhhh 

lie hm mveq the nwneof the wsmopherD^ which f^rmt thp minuet the 
anneied mgnirii^. Tbfl CcleitiiiJ ghU Mimsti of u h^how ^Imss SptiEre on 



whicli m ilepictMi the stnia emutiturms ihe ranoui camttlktLDnA. TltLs awhete 
1* fumiHhcd with lira^n cirdax^ repredrtitiii^ thf eqLthiuttial, the eclipti^ tbe 







GLUE- 


me 

cnliirn, po^r i^la« Th« g-lw w^hm icpnUi at U^e e^oiqucciji] iMa 

two porpoBe {fT adnuiUiig vithhi It a tErrcBtrial cloWp 

whkii u niuiEdb^or^d in niufid iriy ! iMi globe It kko funiiib^a wiib 
hmsB dtrcSct, wbScb mrc odjiistnble. Eg reprrufint tl jilratun the meridUn euhI 
tlie hDTUEifi of BstgnM pljuze. Use ajdt of tlic elobe ptBACH through the 
■pliETEp and Bupporlt both in d Etmug hr^u nngp whli^ mny be ellhrf ittaohed 
to tt ilAudf and ifULde lu reiit upon m table, or 9tiiipeutl>»i rztmi the ceHin^ uf a 
foem, with A coonterpoi*! Wp lu ropneMnEed Jq the tAgTftiriniPi which will roDilEr 
tfao cuiHtruetioll rlpAr Vrhtn CoUtpifni vilb the ^Uowiiig rorercnteib ad 
teptenentfi the equiriPCtiD^ where the two hemlipliLTtcal gka^ are 
and froni which the dccliEiatiim ut ihe Him u En W measured ; C leprosentfi Otie 
of the iColafeBh and / ode of ihn tcrmiiriBl xneridiiiiiiB; S one of the |Kihirair' 
cl«p and m m the latge heasd drdE or geqerid merldim, In wbidi the anpnnEuj 
ia auapended by the pulta N nod 5. Br the eosmoipherep an we have deflcrihcfl 
it, Iba poaitino of tba earth, with reapeet to the Gii!d atim, mnj he ibown at 
wi^ eiven timfr^ and hy plmdiLg: aa the celeftlal •r^dutc paldhea Uf Kpreient 
partioDJ of the Kun, muOti^ AJid planets, the pijflitiou of the earth with reepeet 
tu thrae bodhia may aiim be rb|in^ented with lacilitj; benre mmy of tJie 
aatTEHiomical pheiuuneiui drlaiRg from Ibe poaitioq af the earthy with regard to 
the gtlter bodusp cad be iouidiariy ilhulAiedp and iiunietxnijf ujeful problemi 
readily aolTed. Bui to ext^od ita UBefulncsa, the patentee boa made errange^ 
menta for removing the globe froEn the hitctior of the ^'lEeoi^ and plealtig In ita 
atcud the mn and planetary ayaleffl \ and by thij meane the leiattve ppaitJnni 
of ihe planeEary bodtoa may he mt^reiCmgly rapraientcd. He hta bhewUe pro- 
Tided braas graduated drdlef; bj wMcbp when lliey are attMTllMi to tbe cElcitiiiJ 
■phare, the nature of tbe Tariocu astronomical and nantic^ prebtama depending 
upon spbcrkal IrigonamE^ may be plenflingiy eL^laiued. 

GLUR. A leaadaua lieeld eubstnnccj Eia^ cbiimy for binding ar eemenElUg 
pieces af wood tagethor: It li uanalty prepared (jftnn the cuttln|^ and paringa 
of hidca, and from the hoofa and bomj of onimak. For eIub purn^ tba 
mnterialj are first steeped bi water for two ct three dav^ tben well waih<d, and 
ailETwardi boiled to the comimtan-cc uf a Ihick jelly, wtich if pmssdv while bot^ 
thrtHJgil oiier boiketB, to Mpomte ibe gmierpMdca uf dhipboDcs, ^ ftura at, 
and than allowtd to atond acme time to pimly' it farther ^ when ilie nrmaining 
iiupuritiea baTB settlinl at the bsEtomr it k then melt^ and hoOcd a eeceiid 
lime, tt ui neat poured iTitn llAt bwmn or moroldi, iiuzn which it la tnhen out 
preLty hard and »lEd, and aUl into squarr pieces or odtn^ and afterwordi dried 
Id Utc wind In a caarH kind of oat. Tbia U. the ordinary metliod of preparing 
ihe enmmoo ctnfl for csrp^iiteri* work f but bCme few yean back Mr. Y^lej^ 
nf Camberwritr obtained a patent fire nmnu ractnimg glmz fram b^ei, which, 
Bd cbefniitff bare Inog known, ecwitain neorty mie-&Jf their wetdjt of idhd 
gelatin^ beddea & coneider^e pnrtioD of fat Tim glue thua bbt^ed it ioid 
to be of very euperioT ipaohty. 

In the enptnvmg nq the Belt page b renreBcnta n lectiem of the pHncipal t«« 1 
of Mr. YaMteye apparetui^ which \t in tbe shupa of a iphere at haHow f^bbe of 
great magtdtndEp niui made of caat et wroughi irgn j copper tbould not be 
used, aa ^alin Kw ■ powerful ocKjocl upon ihat nmtaL The first part of tbs 
proces ia to ckansB the bonea by smmcnlng them In a pit or dilrru nf water, 
whcfn they are tn remain obant twelve houni i the water a then to be drawn 
nlT, and fresh water ndded ^ llmm j tbia operation may be repeated reverol 
timet, to grt of the ndberfng dirL The water being wiihdtmwTi from tbe 
booeo, a oolution of ume, m the praportinn of one hqshel of the enTtb to five 
btsmired gallnujE of water, k te be poQjrd inm tlifi astern for Ihe more nsffecl 
deanaing of the bonca, and the iemoval of rdperfluDns mstiert. Afier three w 
four daya' ulnzailon tile Hmj Bohltion abculd be drawn off^ and fr«li wwtcp 
*ld«l ..get rid of the W Th,^ .h« 

^Dbolw Teasd d e^led llw CSti^lor, wl^h „ filled them fc^moring 

intci^r pliile wlu^ ™iew ft* mjptol* fr; tUU npertMc 3, «.%ticid 

IhTO. nnd ,]1owi ft* plftle (whi^ u of ft ,ra,,^ ^ ^ ^ 

T*Bl«d la lb place bj mming ftc nut e, wbeb dra«n it up tig^ta agaimt tile 




6ir 

intmiir Jurface of the ^lobukr Eldtrutor; mi iht Junirtllroa are made air-tight 
by luting. The cxtjiictDT tnmi upon a harimutfll c^-lmdn'Citl ihafl in the b^iir- 
ine» e e ; one-llAlf uf ibii aheft Ib mwle lietbiHF^ dt eonEHia of a allTFng mhc //, 
wbicb lube aIbo procQf^a devil WUrJa Trom the eenttn uf tlie reafleK to nnudnct 
tbe ftteam beneoih the grniiiif p, upoE vbich liio bane»M« kR The lEfiani. uf 



about 15 All. pre^uTis to die inch, |a udn^hte^ from tbs boiler by turning iha 
cock Aj Dudf poHiiiig idui^ ihe pipe by the ufely Taire i and tho attJHn^ box 
^ it enlen and proceeds first to tbs botinm of die exlrector, then risei np 
dmoq^h the gtnting^ and EUncng!tt tlio bonea, until tbe T€sael is completely 
cbxf^ed^; prrvtoui to tlu% baveiTsri ihn ali: coutsItiE^ in tic rcasel ii goi dd uf 
by oOTiihi^ tbe ™k ^ fur die atBiun to blow ibrou^h; and aAerworda ebd-ng it 
Wbil^t the fteting-iipon the bunat the irxtractnr ifiDccBMiQonlly tnmied gently 

round by bnnd ai the witfch m, the abaft of whieb cATTiea aaumll piuioa that talce# 
into tic teetb ut the wbeel w, ond thr latter being o-O. tie aame abafl lu ibp 
cjLtra^T, coruBe^entl^ ^Ivea it a rotatoiy modoit Wbon at rent, aa ehowTip n 
qiiatiElEy of flnid gelatin u colUeted id the botEom of tie citrcctor ct e, from 
whence it h dtuliHt^Bd by tbe cock p into ■ tab beneatb, after opening the air- 
eock I Cq aflow it to run off. Thu done, sloiun U nduiilled from tie 

belief Into the extractor m acl Upon the hones fnr euodier bour, when tbo 
iccoud MrdoD of eondcused liijqpr h to be drawn olE WIlcU tie pinducEa thm 
obEainrd baf e become cold^ tbe fhi w]uch iaa formed upon ibe lurface is to be 
cnTEfrdJy zGuiuTed by ikimmingp and tic Pclatinouj portiiin nnJy ii to bcYrtixnicd 
iutn the eatnetorf by mearia of a fuiiUel at the cock ^ rhe rteam ifl ibcn 
admitted to tbo ealmctor for anntiicr bouT|^ afrer vhicb it ia finally drawn off into 
BJiodter Tsairl tu uudeir^ a Etmple eTap<ErBiijig pmopiaw unLtl It artii^ei at ■ 
prom cuniutenryto tofidifV wicu cold, prevtoui to which iome aJum ia added 
to claH^ lb When tbe geWin Iim b^mc eoTd and eolid^ it ii rift out nito 
iquaTc caket^ and dried m luunl m tbe Dpeu aJr+ 

Wr. Bctiui fi3und that wliim twocylindcn of dry neb, 11 inch ia dkmeEcr, veto 
glued tog^sTp and| after twenty'four ionri.tcfn niundeTp it lEquired a force nf 
iSfiOibB. ftw that purpow, and cooirqUEntly (hat the rmtE of adhesinn wax 
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rqiul I* 71S pjr Wjlin^mcli of aUffacE. Ffcim a auWoElicDt cxperiii^eiit on 
*oifcd h£ fonnd thuL tbir cahed^n i« equal to iCHlolbi. on fcbe iquan ineh, 
lihd liTOEB iufera^ Iluil tiig ij^lEEBtlon of iLia substtitiM h a ovmrnt ii hujicpii- 
tihlg of InipTOVii I iivtiL GIi|£ it frequently prepared for mome deliaito piuiiGftea 
™ tijo BfU ptdiniuit OT veHitm cuttings, mr from btOffJMi. ParclTiiiciil 
glue la nifde bygently ihredt r»f porcbmcnt la watetp b IIlq prDEhiirtbn 
of one ^nd of tbe frurmcT to mu quarta of tbe luttcr, mi tI Iw feiJiiwd to ono 
qilAfL The nuEU n then atrAiqed frenn the drcgi^ btijI afterwarda iMjsled to tlic 
couua^nGe Of due. gbe ir umde in the aamo WaV j but bia k im¬ 

proved by diHjmlnng the iainglftrf in con^un npiHt by a gentW hcit: tbiu 

prepkn^p U funnj a oenjent miicli anpenor to jia^te for jnbiop ratterp or for 
rtrptclun^ »t Ml Wood. J tr r * k 

Eoinbictcd with bo fceident nttd AacchariEie 
inat^j which couiEituli* the principaJ pint pf nutritive etuin. ll U ohtainfid b 

1*“"“**^ J"*” (nmoanllng t« iLb iwelfili put of th« wlule 

ptiita) fa; kqtfufao^ Hid Hour intu paste, wbicli ii (a be wuIuh) iw cmujauilr 
by khead li® It andec a jEt of <n>Id Water till Uie water carriet orwirtliiiig more, 
but ramiuni mIouHmi} wlmt retnaliw u glutan: U la dactite and elude, and 

HUULD mmnhlaucg to lUlUILd fg-iulnr] 

COLIl, A yd [aw itieul of ^elty IB,3, which It eraBter tbui any 

OltlEr n. ewept pWua. Jf L .oft, eery lotlgh, ductile/and 

i^l^ble, ttnaEterable aud fixed, whether in the ntmospheiw nf in the liral of 
the hotteet furaaen; Lut it bite been Tolittilbteil by trewarfal Inirnibir luirTOIK 
M aira by the oay hrding^ blow pEjn. No acid a«tl Iradilytmojl (raid, eaeent 
the utetHDinniitte idd, caUed aqua regia, in which it muv be diieolrni occa- 
■loniTig at dte lame time an cfierceieeitee; but ftum the ajicbt affinity of eold 
fOT oaygm, it k predpitated from iu iokant fay the dkaliea, cuthi, and moat 
ut the other wetola. lit precipitate with OmiDonta forme a Cutaponn^ which 
detoaaiEi witli mat vialeqite, u iiu heeu already lucntJoDed wnlet the article 
h cTtMllratisD Powpmjl Mott Uielal. eormbEue with gold, incTeuing it. hard- 
11 ^. hat coli.Edemh]j iuipo^g ii* ductnity. Fw the puTpoaer of coin. 

■ ““^huit eDti.iide™ ao alloy of iilver and copper in eqiiaJ parte to he 
prrremd, and ooppar alone u prefctwhle tP lilTer onlvi hut the Raid CPint pf 
?? rf'ven liprts of lold, iid one of eopper. Gold 

te hiDrtlyroaiid Eo the m^lK .tete. ajumoeh lunamlEy combined'*lh titeer 
copper, pt non, tw aU three. It w fpond dlhw In kowaIc Inmn^or 

amonget the und. of rirei.. b many port, of ^Eatope, anrelte^w 
The qujuitity u for be moat rwirt EnW^cicul tft imu 

it: but It 1> be tnuri nnlvouUy diffi^ b Ond^^lT'lh^ 

any other mrtnl, Cx^rept inm. Sow «ada allbni -uld by .hnnie wajhine tl^ 
heuy- ntetalUo J^rlete. .uhei^ fimtj hjll when R E, hi^hedd^ in eS and 

«» ftr« pouaded, and then hoiled with onr^K 

tbfijT weight of mcicui^', tug^ithgr witli wAtcr* Tha J ' ■ 

ItniE CirmA iwi Atnnlg^n with Lba geJdp frum wbicb li ii icun^r^Ll ^ 

LhrvUgb kalBer bags, ajjA aubH!qd.{^EiL dal^tJon Gniil « ^ pftMnre 
any in u^to of perfect mintY- In 

mbs ijiuken of £1 Hippmodto weigh 2*1 cAtati of wIsoIb 

gold k cuHed fim?. Teacup if golil u aaid to be 23 r 

tiiat tlte tna» C«ati.la of 23®pamof &,e e^d 

prlurippj uAfr of gdd ii to mtk« eioui^ triutc'ci pold li*tf Hao 

Virt La thread. ' ^ gold 

GOLl^BEATEAS* SILIN —Thf meiWt .i c 

vk. fiir tbe enitMdo corer cnminuu partljm«iL madu nf 
mteriayinn with the gold, firat theJmooth^\XUte yX‘'‘:? f ^ 
shhi: andafterwardi ihe much finer ihim of oi-*ut. .trlnt 7“^"^,/ “?*''** 
itiwmfal mt Jil op^ enmiHily p^ond for the^ecai^^pi^™ 
vaIw g^il'bcbtrn iVin. AcenrdTiiH to Dr. Lewu il J^^*^**j hence 

IbjI u a diMtinet UlatEieiaj pmetised Otilv fay Iwo UT lliJ^m il M^pi^tion of these 
Tbo gcurrml tmesA U f«ppo«J to rcFUFtit in ■Tiidyuip “* hingdouu 

hy mo emcj, iids, in ^Luht itoEC, in 


vnjto 


GOJJ) WIRE. 
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stratchin^ very Caz«f^y nn fi fhunr, smping oif tli£^ fat and 
ralifli inEitttrFf uO u tu Icbye nnJy tlie tl h c cxIfteot meJIi brmn: of intEftinc^ 
at me Edme time tLcln bet^e^ tltvablc leaves, pf ]^pcr, to force cut 

whiU greai* may pcmain In tl-Eenii, ariil ihEO dryiTig nud pTes-Mng theirl. Not- 
wttllaLaudin^ tbc vast oxEent to vrliiolt gold id Is^oji liet^erb tbesG akin^H HllJ 
the gytrtt tenacity of ibe tkiiu themselvoi, they ytt EiutmEi cfiDtiniud repcta- 
tiana of tha process far aererd oicrDtbs, mthout iippefirita^ to extend Of gTnw 
liltllllCT. 

G0 LD-BEh 1 ,TINGh Tbe gold fa propored for Irarici* by ineMng it m & 
blAcklead OTcitdcj witJi Home horiti, in ■ wfhd fkmiico; dnd'ftft soon u it jj in 
perfect fitidoOr it It punrtid out Iued on iron Ingot mo^lld^ thtiu furgod lunl 
pasB^ batireeD BfteEl ruLLerSt untit lllry become lung nbbonaK ea tbin 6 * 
WtitlOg papers Cttcb of thcae fibbana is tbcB cttl into loO pleoef, tiid each of 
ibese pieces tJ mxt fut^ied njivn an anviE,, tiH it k abimt an mch si^uarr. 
These Hqnareij which weich 65^ grdnt Oflchp and are about ^ port of an ineb 
thiokr m UUVf Well antloiilcd, piL-pamtory fo tbo next openidunp wbkb ColiaEata 
in iiaterlnymg the pktej of gold dtomitely wElb picaea of very fine veil Urn, 
about four in^ea aquare^ and Bhout twenty Tellum. lefiTrt arc placed im the 
OUlaidesi the whole ia then pnt into a cM of parchme-n!, ever which la drawn 
BnolhcT ilmtlsir cjae^ *0 titat the ^ctat U kept tight and c1«e mi all atdea. 
It h DOW laid on a vmiKitb block el marble or metal, of great weighty and ibe 
workman begim the beating with ft rOLmdikecd hominerT Weighing Eixtecn 
puunda; the padcet Ui turned occasionally npsido downi and beaton till the 
gold la Eilentk'd nearly to oo e4|!iialLLy with the VEllnnij Imive4. TIih packet U 
Eiien taken lo pieci**, bjiiI each Jeof of gold u dlridrd into fourp with a ««?! 
knife, having a smoeth byt nvt very acute edge^ The 60fl piecew thna pTodLi<id 
arc IntctlBid with plccca of animal memhranar (acv OoLnaEiiTCHS^ 
the intcstmei of the ox^ of the uniB dimeoaiom and in the wam n mjtnner m the 
vellum. The bealiog la continued, but with a Lnmmer weighing only irwdva 
poutkdH, till the gold ia brought to tlie aome dJmeiicitin- aa the Interposed mem- 
broiiE^ It is now again dlvidtfd inlo foUrj by mEona Chf 0 pSpcc of cane, cut to ■&. 
edgOf tbe Icavn being by this time m tlwip Ebat any oceidenUd molatart conden- 
fling on iJl inm blade, would cause them to adhere lo it The 2^00 lesVcfi henn 
rtaultlpg w ported Intn three pockel^ with ihterpoacdmembnine u before, and 
beaten with tte finishing hammer^ W^Mug about ten puunda, till they acqikim 
an extent equal to tbc fimner. The pBckrti art now iatcU to piEcei aao the 
gold Icavcop by meafta nf a cana inacmment and lbs brendi, arc laid if at on ft 
Ctuhion of Icatbcfr tnd ctil one by nns to an even iquam by a little iqnore 
frame, made of amej they ore iHlIy laid b books of twEnty-five leava each, 
the paper of which ia praviouily nnoothed, and rubbed with red hole, ta 
keep the gold l^m adhetlug. By ih« weight and mEBsoTo of the bcflt 
WTOUgbt leof-goldn it b found that due grain h made lo mvet b^uoio ii3ch«t 
Eiud imm tJic ipeeific gravity of (h^ melaJ, tEigEtber with ihb adiueafliiremrnh 
it fuDowa tbal ibe leaf icaelJ u part of an inch thick, Tbifl; bowoeer, m 
not the limit cf llie extaiuibitity of ihc mend; fur by compqtipg the lurhioe 
covert in eUtec gilt irire, and tbe quantity of gnld need, it h found to W oialy 
i>ne-twe1flh ihilt of tbc cold JeeI^ nr pari uf on inch tbick ; tjcver^ele^fl 
k b ED perfect as to exhibit n n tracks when vb we^l by o mjcroacopo, 

GOLD THREAD, aa it ie allied, confliila of a silk thrsnd covered with gold, 
wire. It b formed by paflaing gold wire between two TPHers of nicely poltoh^ 
Bteel* Bvt Tpiy cIom tugethoF, by which meniiJ it b renderEd quite flat, but 
without hi^ltig uny thing of il* l^olub or gdeiing, and bceamefl ed esceedlligly 
thin ojid flesrhEo ibat it b eoflily spem utKid a Bilk thr^ead, by meani of a Wmd^ 
wliceh mid BO wound upon a ■puni ur bobbin^ 

GOLD IVZll£. Thai whlicl'li U Oommonly Cisdlrd. gold win? b in foci merely 
iilveT wire gilh TIte fidlawlng b Ehe proccei employed for tbb pnrpoiE^ 
First on ingot of ailrar of Ji4 pounds ia foigcd id tu a cylinder of about an hirh 
in diameter, which ii rediieeJ by pauing it through eight or teu hubs nf u 
large cuftiao drawiac ITOD, to about fourthi of ita &nner diamctcE'. Jt b 
then filed very carefully all avmv to reiaoTe any dirt feum the fotgE, and ofbr- 
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wudA Eilt tbnjugfe ihn taJddLi! bilio twv nigot^ isaeh. shaTji S6 Inches loDg, which 
ftra drawn Lbrongli KvemJ new hates id r^mcva anj' inetinaJitiM left by the 
and to render the nirfaae at tmDDlh and U pouihifi. The m^fc th»^ 

far prepared^ tt ll hcaited fq q cHatvoaI fire ^ theq taking^ safllB gtild letYri^ 
EJirli about foDr iqchet hj’OiLrBp juid WHghlng 12 graina eueh, four, ‘Eight. 

Hdr fixlecli af theni art jamedi. aa the wtTV ll Intended to he mare or ten 
giltf and when tliey on? joined to h to femn a xmele leafp the ingot* ate nibhed. 
reeking hoi with a burniihee^ and the leaeEa applied over the: whole forfooe ot 
the ingat to the nitmber of ik OTet each other, well htxmiehed or rahhed 
down, _ Whim die IngeEa are again Utd iq a charcoal firt^ and ralsod to 
q certfiin degree of hcoip when they ara gnae otEir a aecood time with the bqr- 
tiiBheTp both to inTJer the gM mow perTeclIy^ afld to Anlrh thepollibing. The 
Riding ftduhedp tho ingnt U through twenty holei of a mode ml e draw- 

iqg ifoq, by which it la redqced to lhe thld^cai of the tog cf a loefi; ftvm thw 
time the in^cri loia iu name, luid commeneea goW wjre- Twenty holea more 
of a lener iron lear« it ■maH enough foe the lean iwq, the fineit hfdct of which 
Ijutp icarcely exceeding the hah- of the head, fimnh the work Each tima that 
illD wire ±a drawn throngh a fresh hqla it ij nibbed afresh with new Waip both 
to facllEiata rL-maiwagnp and m prevent the kEtct appearfftg thtoi^h iL 

OONrOMIfTrEfL, Aji InitemneiiE frr DieacUrrog the unglea lormed by two 
or more plaqe4». and chic^Vp In eryitalLogmphyj I* del^mine the smgfei of 
crystoJiine lu hfitiHieeir^ 

GOUGE. a sort of tenudboDnw chisel^ for emitting hoiaaii cluaiLncl^ gmoveak 
jte. m Wood ot stoo e. 

GRAWARYx A storEhmiM for grmm The coQiUujrtioai qf dua clan of 
hnii^gs hai not, we betioTBp feeeivi^ that actendon from the acientifio which 
the Importance of h deAerrof. The belt which we have met with in print con- 
aists of B plain recmnfuljUf bnildiqg, about twice tho height of tho dlatan ca 
betweeii the oppoaite wallop that ta liCt feet high by IfJ feet in width ou tAch 
iidCp and provided wtOi numerous nir-holeoj declining EHiiwardop to prevent iba 
fntrancQ of rain or tnow j from each air-hole to a cottaipondinff ooie on. the 
i^poaila aide ii deed an Lavcrted Bingalar spoilt nr pjtter, whiob pennELs the 
wr Id poH ^rough unimpeded W the com lying above it. Af uauv of thcaa 
^tbrn ms^^adp oa thm arc hnlet to rccclve tlae endi after emafline Vhe Imild- 
™ j the extremity of the hoki are coveiWl wilb wire gancct to defend 
Ilwra fWin mmiDL The firat door of iho granary hi divided mfn q tertw of hop- 
UieitiwlvH bm ono laiBe hoppor undemeath, provided with a 
•luting dwT to the pisugn of the min inUt a, ,ncfc or niher TMcptndt 

At the top of » a loft, ti. itWeE the com i« fimt hpi«fll tij n Lickle 

or crane, and it ^tcli^^^d oven ctmt har kto the body of the hnihUna, irLkh 
may be ^tinned ontfl >t the top, Vpm iltmwing off any cam .t iho 

bottom, the whole of it la ^ into mntlQti,, and the lliitur * oTery out li nro- 
moted; the ptooen «f *>™ff « l=<-«er eimtmuaay going for*^ tUtoh*^ 
aume™ unikr tbu metried euttew, ,3,* angle, of whbh, it S mid. 

lirD nut Eli up by tho lateral pmsnre Kti tlia pr^irr ^ “t s 

GKANUt A I'lON', T^e method of dhiding metalEe whitMeCB into j-rtTn, 
m pvtjel« to faoilllala thw comhiootfon with other^brtmi^^d 

SDmcliinrt for tJlC porpoM qf readily sulidiiTdiiip them h.^ ^ ■ 

done cflhfir hy pouring tho ondted metal inlq water or hr 
uutd thn moment of cwsgelatioop ai which imtitQt it ^ 

powder. Copper i. gran^dTor making 1 SS "■*” " 

ibrnted LidlE into a COVereil tisieI of wAter, with r^to™ht.*fT^k* ***^ 
Th. .aiiJl .b« tmule of u, eltoy of lead i, pIX^^ 

hy pouring thelfqmd rnotnl thmogh 1 peffomted colander und 
(all from a eomiuntUe den^a thnuieh tin lur whirl.' ntlnwmg it to 
ofluinc a rehericiil .hiqie. See Shot, sSioeb. ^ “** tlm diap. to 

GRAVlTSf^ in E^yi^ lhe nntunt) nf bodiM 

TeiTCitriAl at partitulflJ gravity m that by whLyh bndjpsi * Cwitra, 

the cetibe of^ ruth™thi ph.uornL, 

Circnml^rntslTiel bodies Irod tnward* a pninl which ii. uSili-. .-^1, AU 

r ujjcn 1 * p.ilter accurately or n Eprty 



GEilVilT. 


6St 


the witre of maf^tude nf the temw|L]emifl globe. S* In ill ptiGCf c^iiidiEtant 
Ernm the ceii!ts of tbo CMtli tbn foTce of of^rni jwrpyAmj jg e^titJiL The 

furco of glfEVlty ii not Gaes] on dl patCs of the e^rtiri sOrlhOc for two roaBonv; 
Ervt, becuniep U the eai-Oill not a iphere, hut a aphcr^ oQ p*Tt* of its siirfflca 
Uot Eqoidiatant fnmi iH centre; and egcotv^^'p lh« m^ty ia dlHetent lo 
different lAtltudrt, bjr rrason nf FHiifltitini io the eoitri^gd fon;c« occudoncd 
by the EarEh'* rotfUlDTlp the UUrremenC of gravity on tl'ila aoeonnt IkW as the 
iijnaxD of the cxbue of the Utltudi^ 3. Gravity ^fl:cto cqtlalJy ^bodirv, 
withn«t_regard eitli«r to their hidk, figure^ of mAttor; so that in a perf^ctlj 
unrEfiktiQg medinm^ the moPit Oompart aod the loaieit^ the greAleit and the 
BmalliMt boiiici woidd desicend thlWUgh sn eimai epaoe TO the some time. T}t& 
apace tliraugh which bo^es do netudly fall m VacUo is feet in the Gnt 
Hcood of dme in the latitude of Londonp anij for Other potiinn? of time eitti.er 
greater or Ires the apaces are aa the h^uares of the time*- 4- Gravity iia greatnt 
at the eartirt lurthee, from whence ft deoreaaea both opwardi and down Wan] 
but iiDt at the same ratio lu each direction; the diminutlcii of the force upwards 
heJTVg as the iCpmre of the dutanea from the eartfa^i centre j whllEt downwerd% 
the d ecrejwe it ] n the direct ratie of tlio dJstmiHCE from the centre^ 

CcHrrtd^ or {Zajcvrjof Gramfy, ii that in conirquence of whicb bE tlie plueti 
tend to ona rniothei; and Indeed ell the bodies and poitlclca of matter in the 
miiverse tend to one another^ 

Grariiyt la the lelaJJre j^Tity tif any body or atlhatonce, coilHiiict^d 

with trgBrd bo some Dt)j.fr i^ody which is aMUtned aa a itandsjd of cnmuajfaonip 
end thisaUndatil by oiiiTeHaJ conaent and practice is run waUj-r or dlttHJedwalerji 
ab d by b Tory fbrtnnato COidcLdencE, at least fn EngHab pbihifiaphenu jt ba^^jir in % 
that a cubic foot of water wei^hi LOCO onnees avnbdupmiCji and cunscqnentlj 
aaauming this U ihc Ipecihc grari^ of rain waler, and oofnpAring lu other 
hodla with thiX| the Bame numbera that exprra the wpppifin orw-vity of bodies 
will ^ the samo tinM- denote ibe wright of a cubic foot cpf BUch bodka ha aToir- 
dupotae ouncci. From the precedLOg dc^itian may be drawn the fuUowing 
lawa of the apocific grarily of hodiei, 1+ In hodieH of eqnal mogn itudei^ tho 
spedfic gravitiea are direct]^ AS tlia denstdeSt or Ba their weights. 2, In b^iea 
of the tame i^ci^ gravities, the weights wiH be ai tJie magnitudeB. .1. In 
hfldiea of equal wci^hts^ the ape^c gmvitiea mro Tnvmdy as the magnitndefr, 
4. The wc^bts of oiEetaot bodiet tire to each other in. n compound raiio of 
thchr [QHgnir^ea and ipcdBc gmvHieL 5, When q body is specmcally he&ricr 
thiin a fluid it loses os much od its wei^t when Immened hi it as is equal to 
the VC^t of a quantltv of iba came fluid of equal bulk, If ibe gravity 
ofthe fliud he greater ian that of the body, then the weight nf the cuanijET 
of finid displaced by iiin ^art bnmerged, la eqqaJ to the weight of the whida 
body. The epeodc gTBniy of solid bodiei U lirbidly detcmmiEd eqwrimcnSaUy 
by mpiiflj of thfl *■ Ifydroatatk Balancer” (See DAna^fCK;) bm Ur 
aacertnining the Jrp«il!c gravi ty of tiqmdiif an Inatmoicnt termed 
B ^ Hydiometar ^ifi lunaLfly empio)^. A deBcrlption of a variiHy 
of thcK bitruments will be found under the head HronoicnTU. 

The late Professor Leslie Invented a new art J lingtdarly Bmiple 
and ingaaioua method for aaccrioining the spedlc gravity of 
flolida. All BohEtHDcea cf this cloif arc mote or leaa porolu; and 
the porea being Idled will]: air which it not updlcd ilie mb- 

a^toc ifl irnniicrscil in w^er ebuhs their jp »ih e gravity when asoce- 
tained by the hydrutratic baknee to appear leu tlun it reaEy is. 

In Mr. Ledki method thit naire nf error ia avoided;, and socne of 
the reanlta obtained In ODnaeiipWJniM art cxtreiiLely curioua. Tho 
initrumont employed condata of a ghiu tube ac, about three feet 
longi and open al both enda; the wide pari a fr la ahooit fnur- 
tentha of aJU loch m diamcECr^ the port ^ e about two-fentha. 

The two pAtti commimicate at ^ by an extremely fiac alit^ which 
euffera air to psut rcUiini uod or powder. 'Th« nuHilh at a 
la gTound amooth, aod can he rliut » ej to ho ah^ght bya snqnll 
ghiis pUito / Ttwf fubstjsnce whose ipecibe gravity we wish to find ii first 
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TTtdLkceil tn pawdcFt which h Lheti put Info tlio wTda part of live Eub« a whl^h 
imi-y Eith^ bd lill^ ndt. Xh-a tuha thdU iicld iq k Tcrd^al pAiillcjii, 

haa tJie nurro-w part iarniera^d in naercUT^'p contajucil ia bji opcii tcawl: jp 
tilt tliitf inrrtsJ ri*Ci trittiln. to tho 6. lid ir tK^n filled OTi ai-F-Ug’lit 

Bt (t In tliia atota it ji endiMlt there ia m tlf ta the tnba* ejccapi tnot 
niiixi^ with did powder in the cavity w L Suppose dte harometer li tha 
tiiBE to Htand ai JQ and that the tube Ti lifted perpeiitltipi dflriv Upwards^ 

till ttiL^ tnercllT^' atdiidj in the inaide of 6 nt a point e 16 Inrhei^ (or"one half itf 
So,) eliQiro ila ftiHiue, la tha open Tes^el J it ta cridentt (hfiHpv that the air in 
the inside of the tube ii wqhjeoted to a preiaure of eXitctly Imlf an atiriCwpherEi 
And of conwe it dllatet and filla pcediely twice the ipnco it ori^iiiilly oKupifiL 
It follow^ Eooj dint iluce tboair ll diluted to t wlco itj hulk the ctkvhf a cooUiiu 
juit halt it did at fintj and ihf Gat'itj 6e now cOtiteniing tho (dhtr hnlf, 
lh£ quantity of dr in eiieh of tiieBe parta of the tube if equal In other words, 
the quantity of air In 6e |a eUGtly equal to what M mired with tbe powder in 
4 6p fltid mupki prectiejy tha lanw spate winch die irAcJr □ccupied ite 

ddaiatiira* Let as now annpow the^owder to be tatm oqtp nnd the aame erpe- 
Tiiiirnt repeated, but with thli diSerenccp that tha caTity a 6 la hTleil with nlr 
cmEy. Ft h nbFiooa that tho qllantrLy bain|f Mater it ^ihrn dilalrd lo 
double the hulk upder b prasaufe of fifteen inchea,, occupy A larger fpaw, and 
the mcnruiy will riatj let uj juppoact pnly to Bat the aUenuHted air m the 
narrow tiibe aJwayt ncctiplc* Olnctly the space which the whole occupied at 
ordiuan- a^moaphen'e prcsiaurc t and thti sp*ce h thetefotOj m Ehc onn th^^ 
cavity and m the other B if. Hence it fallows that the rarity p which ia 
the cOfTMUCC betweco diesEt ia equal to tho hulk nf the Hlij matter in the 
aanE Now by marking the munher of gmlni of water held hy the narrow 
tube fic on B graduated genJo otloched in ft, wa aan find ot oave what Li the 
weight of a qumtiiy of water, equal in hulk to tha aohd maaf-r in the Hnn.d; 
and hy contpatinj dais with the weight of the sand, we harB iu tnm specific 
piran^. Xwm that some solid bodies^ inch os ohapcod, hold mwcli enndansed 
air m Cheir porea^ and that pinhahly they rtkiin put of tha even wh^n reduced 
to jwiwdor, PmTassDi- I^eidle ohrialas the elianen of error ansing from tliij 
source by compimng the dilatatlan which takes plifle under dlJl’ercnt dt^rces 
of proiwirt, ynder ID mobw and 20 for initauce, or T* and Ifi, Charcoal,Tram 
Its DOTosny, use that \ta ipeeijic fravity, u assigiied in booka, h muthIIt 
nndpr 0.5 less than half the Weight of water, oc tme srveutlfc the weifilit of 
diamond E taken m ™>wayir by tha above ■ftstraanenl tt aiceedj that of diamaud, 
u one half gFeaiar than thnt of whlHstOUe, and i«, uf cqutie^ iimrv Mbm 
tiiius Arurwr fhtm kaa W n^paa^ii Mahogiiny a generally copied 

ftt 1,30; but mahcipam' Bawdust promts hy the lustrainent to be I wheat 
flour Is lAG; pounded Mgor LS3 j and cnmmnn a^U 3 15; tbc ioat aoTM verv 
nesmrately with the common eatinwEC. W riting paper n\[cd bard bv the hand 
hnd a specific gravity of the solid malEEr pr^^ot heine fcas ih^ one tlihd 
of tho space It appircntly filled, Ouo of the most reiuartahle rcgnltf whs 
an apparently very light spraracn of Volcanic aihc*^ which wm found to have 
<■ .pccMcgninyf «f ■>■*■ niMt mnlLi «*, tnwever. gi^en » apprtrimijoil. 
nterely by the nnl mrirnment coiutmeced. 

GRENADE A kind of small hamb of shell filled with an trenW..^ 
positian^ and fired by A fitaeo iniertctl in the louoE^bole. Thidr f 

r« d«e 0*^ ib™ bj lumd tCr^b.r " 

riunpuci of rorlTEHM, »bisnee Iht^ nra fieqiieiitjy rtirled hind erini^-. ^ 
are umiiuiy ebout three mchas m diameter^ and weiah abcHi r iT^ * 

Their employment in war £i nut so general ai fnnnEfly ™ l«“ndi. 

Owing partly to the uncotiain ElCtlMl df the fttsce, vliich reni 
dera It difllE^t lii emniTo tlidi cx^aeioa m as to produee the 
peatesit efToch To obviate thia defeplj grenades havtt been 
mvi*nrcd which are fired by meanj of a cap cootaiulne a 
jwinMng <if tkrrouflSiun powder UlstOad nf SL lighted fusee 
Thfi uinaxed ongrafing Tepretcnl* a sccticEq of a grenade 
npnn thii p^rindple. n ibe diell ot' cwt-iran ^appoied tu 
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witli cDinbiiablile mnU^k And Tiaving ft wntcill hnle tula which mn Lran 
pEn, tfltl-romfcdL’tl hy u picep of cork, firs tll5 Other eJCtrtmity of the pin 

V$ Tonticd La raedtd b pcincU[£jU(m cap, En whech ii pnC a flnfiEI ^aiuility of pEr- 
ciu^lon poAilctr. "Ulc nbdll beSa^ thruWii, it will nnEurjillT foil otL ibfr bend of 
lFie pin proj^cilnj; on thv untiide ; the iletofuLid^ powdor is kindled by the 
tTow, and the coateiitff of ibe ibEjl* m wtdl lui tbo ilielt Jttfnli^ are icdlLtMed m 
aU ditodioni. 

Utr ojiajciod on^tnvlti^ TvpEfniwnLn a permsaiaQ 
band ^nad<^, iiireoUHl by Ciipt. Nortrfn uf tbo 
34 th kEgiruenf- lU ennHtructiuai jj preciB^ly tbn 
ertmo 3S that of the faregninj^ oriei hnt tb^r^ \% En 
ftdiljtJdti D. ihacE of btoWn paper^ of a piece of 
codiimotl olutb tied to ft blltlou, an the ontiide nf 
tlkE ihelEp forming a bnndin tn throw it hy, ntnl 
puldinj^ Its descent, bo ibat (hi h^ftl of ttic huSt 
will iu^hUibly sbike thn grnun and thereby nuiiTfr 
the fllploB^ton. 

GULNDING. A lUtihjuiIcal procEss^ in which 
cErtftiii are prodnceil by the atlrltlon of two 

iurfjiicesi. The proeeffi of on n ding !■ uf e.tlftu-ive 
Uh! In rarinua mochanscftf lifUj ond gtlrnt dlOc^ 
reucei esifit iii the mode of coT^ducthug it aecordlEig 
tu the ptirpOtfOi fiwlrbich It ii empTuyed, vhfeb aiY mried ; thni, in pirnding 
comp the oT^'e-i'E |i til retlutre ttkc j^nia To an unpolpahlD pnwJcr; in erindkig; 

it [i to gi¥E them a certain figTire nod poEiih ? coebi mid TJuvet ore 
gfuiiiid LLiln their icala ta promnlz mdinate co^ttact; coimin are ground tu 
promote thn iiuiinale nibttars of the coTouxing mailer with the aft ^ and entlery 
and lamia BTC grnmiih loiinpAitlu them a iharp rd^* TEie latter npcratiou, 
OB it well tnnwDj m peTferraed by Applying lUe llltictei to be grnnild Lo llko 
pcdpLeiy nf a cylindficfll stone of a nmgb, grvLty testurei rei'ol^ng with great 
rap imty; und La rtdlice na muicb bb poGGible tlie beat chubfiI by the ^ietinn nf 
the I'H'^o nirfiues^ the itcme hi maimtiHl orcr b cnmgb cunmining water. Senne 
enriouf expenmenti nr« daudled in ^fjchnlsDti a JotEmnl upon this point, Irotn 
whicb it appears that tallaw ii mncib monr dfL-ctivE than wTiler hi keeping the 
lompEiaLiirE low; &r in Irying to grirnl down ibo ttctb of a Ale with tJic gfiad- 
Blune inmierBed in wnteTp the fmii became too but to bold, and the tccLb 
weie uxkrcely timcbed, but by applying a tiibow nuidtu to a dry gfiniiriuno aa 
It Jroi-olred, an m to give nn even fflfttSng of ulbiff, lie WB3 tumJed lo grind 
do wu ibe lEElii lapuily, and tbe iemj^ierBlaie of the hie W4 b Bcnreely ralBed until 
tliei l4dloW becamo melted. TIiJb ellEct Mr. Niehuliim aitributuB to the beat 
ebporficd or Tvadered Lateni in bringing a »ijiid iUhBL:LMee inEo a ftoid elftte. 

GltlNDSTOXlL A Hat chmlar Btune^ monnted on a fpltidlc^ and turned 
bv ft windb baodLc, UHcd for iba pur|»4c of gxindjiig edge toub- In diantctB 
whtn cudery Rnd <d^ tpuia ore inaniifftctuire^ gTecii nunib^rf of tliebe iknirB 
are uied tn ouft buililmg^ caltEd e hbide mill or mid. The itone aulted 

tn rorm grindElnnefl ii compared of n. eoane speoiES nf Handatone. The Ancr 
■or^ of grin [lstuue% ftud What arc eftllcd whitening or poli^ung itonE^ by the 
Sbc^eld cullerf^ are fimm dillcrent rveka In the tipper part of ioQ great Derby- 
Bbiro Coil ftCbers are fni-in ^laJlbnlslurct ^ ickJilre^ frc. 

GUITAR. A muibBl mitrument with dec double taws of eLtingSk ^ whicb 
tbcHft that ate bau bta in the middle. 

GUM. A regrUble jutc^p or ihicfc,^ tramporent, tBAtelesa fluid, which eome- 
timcft cxndea Aom certain apedEs qf trect. It u very adbi^ve, and groduftUy 
bardcjit wilheut la«n^ Ita tranipanmey ; but easily ttcUbcni a^n; when iitf*tik 
tened with water. Tne gum most irommoTily atta ij lh?ii whkb U pmimrrd 
Irani diffitmnt apoelea of the AEaeia in Egypt, Arabia* A'c -; it b Jqpowti by 
thE ttitoae qf guin aimbiE. Gum Iftewim exudes abnndantlr&niTi the eouimnii 
wild cherry tree of tlirs Cmmtryi it exists also ht warinua ptanN m the itafe of 
nf UcHligE^ cipeclllllf in the roots and IraTea. 11 Is molt Bbnndant in huIbcKU roats ^ 
ftnd of the^T the hyadnth nflbrdi the targcit ^uantity^ Gum rmdily dLiinlrea 
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in water, cmd llie nlulIoD, wkict jj tlifet and ndh«lre, la ksawn bv the namw 
at miurtlHgv. Ft w fllfo lolubfe In tbfi vi^geiahl^ aeiili^ but b dferrmpo««1 by thu 
itilpbiincf nitric^ onQ mirriatie acidff. It ii ppsaliihle In alcwlttd uid ethw, 

CiUN,^ A £irc-€JTii or wsipou cbiEQy pampaied of A barrel or longf tobt^ 
friHp. ifhich ibot Rud ^^tln!T rniiaUcs fin? discbiu^vd. by iti^iiM i>f in^Hmcd jfUtt-- 
pDwdET j igTudoni bclfVg; effected by ibc pcrcuasian uf flint njid itMl^ or llii&t of 
detOOBtiag: powderii tlirough the of a. piece at mfcbaDum ctllb^d 

the loekp wbiob Ib Jfiied I* the boodle or iloek. and lu connexicii witli tJie tower 

eHreniity Cif the bniTEb wbflre the elinrj^ li de|)ufllKc<[L Tlic word gun, how* 

ercr, u iodiicrlQiiJifildy Bpplfed to otEnoet ewiy iptcle* nf firt-orm# end is 
tlkUiJly dmded mlo two clELvea^ nuoely, great gnipAr nod eiflAb xiTma. Tlic 
fulfmer lOcIlidE uonotip urtill-ciyp miii fllriDaB EpeciEC of ordrtou!^ that arc 
movtd on wbeola^ piroti^ ItucIa^ end tilidea^ fflikb bEt dnerihed under iticsr 
leponte hetlli f^ tLc latter clhsa, wMch emhiWM toiuket^ btnoderlHiiK*, ^-BT- 
buuBp fnwlutg-^ptece^ and pT!rt□|E^ WmQ Kjch aa ore nuuiufacrurcJby guonianltl}^ 
We propoM to dfiCTiDA itl lliit pliica. 

Ibo principal piurla of m gtin bfh tha brtJTtl, the lock, and OlC atoct The 
folJowiciii arc the rF^iiidutti propertlea of the barrelfirat, tiglitnniSp tlioi it inny 
mcamiOf^e the ^Tion wbo ciurtBi it m Utlln aa pnasiblE ; aecoiidljf'p wfliflient 
atreo^h^ end oLher prop^rllM n?ijnifliti to prer^nt ita bunting by a dijchargc ; 
tbjrdJy\ it ahonld. he eonttrue 1^1 lo aoeb a rnanner Ol not to recoil nidi fuitcoee; 
and tiJiirtlily^ k abouJd he of lufitcteni lEngtb to emy ibc abot to B5 grcfil B 
dlxtamre aa the force of tbe powder cioployed ii capf£]e of dDiii^ 4 . Tub beat 
barrels in ibiji c^iujETy UTE fornjed of Htubai. as they are roUed, or old pieces of 
hoTBE-ihoe naTlft, About twenty'^^bt Imunda of ihm are rc^pilaate to form b 
alngle miiiket banrcl. The metfiod uf uumafiiictnring tlicm Irom thin nuLtHrial 
u Ba fonowia hii^jp of ohout an inch broad, jind eii or aetcu inchca dE^m cIlw,. 
la placed in a peFiwudicular podtioJlp Uid the imbl^ prEviuilAly Well cicBUcd, 
piled Up in it with tlicir bcBdai oylmnofit on each dde, till the hoop la quite 
nll^ and wedgEd tight with them. TLe whulo then rf-temblci a rough drruJar 
EBie of iron, whJcb wing heated to a white bcatt eivd then itronuly lintBULeml^ 
i^le intu one BuUd hunp. The liaop fa now removed, and the ncatingi and 
h^Pi^n^ trpcBfcd till the inm ii refidered T-eiy Itingli and cb^wln tbceraln^ 
when It u drawn out inta piecei of Bbout iweiltj-four inche* iu length baJf ail 
inch or ruftft bi hreadlb, and hwlf an inch td ihkknm. Four of the piEcea, prf^ 
pared ua hna ^en ■It^^ibcdp om wmiirBd for on« harrel; but in ibc Qrdinmw 
way, a atugle liar of tlio beat nah fion h employed, Tlia workmen b™b 
^tb I^ennpul Abintd ibE fqmi of a flat mlfr, having ib leorlli 

h-l'piijlm Ti.rn.™nTtifitiirn fn thn' iri'mfwnnFi.na aF .. _.t t i - 





EcEiy time lb* banrel in wiihdrawu from the fire thi^ 

agBinat die antrO once or twii;?o3n a horitoutal dJrEcaLit By tbu 

pnrticlea ^ the metal ore more perlccllr confob'daled. jihtl *>perBtiDD ibe 

a ««n. in tho b^rd atliUnZT ti, -wSl 

mto tbo COTity (if the barrelp the kitcr it itmnirfv 

one of ibe Mmictrenliw bcJlowa of the Anvil by 

flpatinga and liammeringa being rcpcBiEj uqtll the who^ lumJl ^ 

the o^mtiom end i« parta rendered M 

be^ ^rmedout of a loL pScce, To cffecl thlt completely iw”t 

aiw necetiAry wben the very beat iron ia made ms ^ Welding heata 

the toarter tmda, ^ tii; imd a 

Tlic dnt opemtiOD Tq forming the birrrb ii ib-^ * 

uiuiilly done m the foTFowing mniiiirr:^TwD he^itM ibcin^ which ia 

bicbEi in diiLtncleT> and da: Wr leVen feet ■.! 'jI aIkjUI afx 

pumllrf (0 «,» Wtifg ruA d-11, 
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iipnght plw ^ut tbriM feet end JurmlT fiseil; n jiia^e ol tbrw ar fotr? 

tfi kft between Qie burtiontiil pieeea^ in wliidi a pJect nf wdo 4 » n3n:dB 

ifi sbdc by haviBg ftt eitLer tfl e 1 a tenan tet in to a cinove, wbicb tutih vn (lie 
UiBi4i^ of tacb beinij ^k^AlgilcnJt in w]]olc ThrnugU iUii ilidila j pEfce 

d strong pin or bolt of irtna in ilrh'an or Hcrawi^ in a perpendimlar dirceiicm, 
hAVUic Dt iti u|vpcr imd a ronml irak* large enoogh to udnilt lie brwli of ibo 
baFTtfi, wLkb a aeoiited in ii bjp MtiIdb of a ptcce nf iron lliat Krvw aa a 
wodge, a. T^srticnl ictow Uirongb the upper part nf ibn boU A 

eLam la ^iJoaed to a ■taple 00 onn sidu- of die liiding piL-eifp which nmi betwEcii 
tlie two honraaLil bEamii, nnd pmsing over a pnUej- at one end of lU niKjynop 
llAfr a wc^bt hiHked on to it; m upright pfeeo of tbnbPT it hied abore ibia 
I^Hey oJad bgtwtii-n ibn Eudj of tiie bcanuj haemg ita upper and perforated by 
tba nxii of an iron enitik fnmiai^td with a atpntre ftMkcb liaa oth^S^ uta bEing 
itipporEed by die waJJ, or by a Iteong [Jost, nud loaded with a bEaTy wlitel of 
filablriin to ^vn it furce. Tbe aaea of thki sTtanJt hje in a lino tritb tba ThjIo id 
the lull ol^ady mcniTOBsii, ^ llio borer being tbrn filed fnto ibe ^eket of thw 
^ank, haa itt other end^ previaudy well oaltHi, mtraduc{>d into the Wirl^ wbowj 
breEc]3_pnrt ii tnildo fhet m the bale of tbc bnlt; tbc chain ia then iTtirried over 
4be nulbiy, Qiid tli# Weight hook^'d. on ■ the iTUlk Ijcitig: llien tumeil witlj ibe 
t" w*" 1 adiranceB 04 tba kiror cuta iti vny liff !i baa pai^ ibmugh 

tbn whole length, TIle boring bit ct^iisifita of an irmi rod BGinewhfit longer iban 
trie haire^ eno onij of winch fita tbe tucket of tJiE crank; tba other 1i adapEcd 
to A cyltodnciil pEECi? of tempered ateel, aboiat an inob And a half m hn^ 
iLAFine lit aiirfiice cut afier the maimer of 0 jierpcEual screWi with fl-ra or^iiic 
tbroada, tlifi obliquity of whidi b very imall; tbe Umidth of tba fiirrown la Ebo 
AamB with ihal uf the threads, and their depth enScIent to IcE tba mBEal till by 
the Ihrcaili iw tliroogh Eheni aaiilyj tlnta llie lit gete a fttoJlg bald of tbc 
ntcinE, otsd the thTBEuia bemg iliarp ai the edgea^ loocp not onii tvmo^-E idl 
tbo jneqiLaijbH and ronalmeai from tin- ipaide vt the bona]* and render the 
‘HUdolb and ^iqual dimugiiuOrL A DuinbiT of blE*, cbjcL a btUe Inrgae 
Ibna tlie ftif utLT, are AH^ermuiia suce«etFely paieed thron^li the barrel in ibe 
Acquired ilhe iim^hitode mtendrd. By ibu opem-^ 
tloH Eho bATrel ia irery much Lcoteih especLJIy tba Erit time tbe borer ii pasted 
iL by winch pi^i il Ls apt Id Wrtqi: tn pTEFEiit tMi in aomo i]]aai'qT&, 
ibe Mml u coTfcTEdi with A olutb kept conslAlitly wetted, wllkb Hat onlv pre- 
serre# tlie barrel Itmn on eACciaa of heaii but bkewiso presicrvea tbo temwr of 
the hit &Dni being dEstroyed. The equaJity of die bora U of the utmoit cad- 
BBquencD ta the twr/ocUon of A barrel, msmintdl Etmt iba grrAiefel pa«iblo accit- 
™y Ui ETcry- other reipect will not make amend* for any dabeieriev in tbis, 
IflE method 05^ by guairoitlis to AKcrtain tbu ia by a eykiidrical ping of 
tempered h^hly pQlialn^dp About uij meh \o lettgtbj and fitting lbc 
exaetly; litb Is ftrewed tip<m the end of uo iroo rod, end inttodiu^ into tba 
CAvhy of tbe barreb irbere it la mored biLckwnrds Aod forwards; end the plACem 
where El l^ib diEkroTty btHng tnarked, the boring bit ia rapemedly passed 

uatiJ It inoiftft wjEk equal eoae Uirougli erciy parL [n forming the brwch, a 
tap m inlnidLECed Into Lbe harTEj, and worked from left to eight, and back agihi, 
until it bai marktil out ib« brat ftmr tbretid* of the screw^ imother i™ oimicaJ 
tap ia introduced; and wben tilia lias OATried the Emptraaion of tbe Bcrew m fiir 
as [£ p iatejidcd to gtJ^ n tbinl one* nearly CvlmdricAL is madE me of BcaT«ly 
djlFcribg from the pfilg of tbo biueeb intend^ to fill tbe acrew thus formed En 
tbe bamd j the plotf It«lf baa ita ktew roraied by mBans of a icrew plate of 
tem|H!rEd ateel* with •sverd knulE Bcrew* comfimundmg with the Eapa em¬ 
ployed fur farming ibAt in tbe borrcL Seven or «ighL tbieodd nuike a Bolfident 
length for a ping; ibey onght to be deni and lharp, lO oa compkEely to fill the 
tiims made in the bivrrEi by tlie tap. 'The breech plug Is then ta be ctuo-hnx-^ 
dened, or to liaTe hs aurfAcc converted mlo Eteri by covering it with sboTingt 
4 >f boni* or tbe pejings of the booEi of bouia^ and keeping It fur iioine time red 
hott After wbicb ft is plunged in culd watitr. 

Ilie Above U the usual metliod uf making lbe emninon barrcti, espeuAHy for 
fowling pieces j but there ate Ndne other metbodi of nmnufactiLn by whkb 
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ihty lire thought Iq U ciODaidCTithly im|rrcrTEa* Ojjt kind of thfise are caUed 
iwJfUfd hatrAi, Bid by the workmen biv fornjcd out of the plaioa liude 

of Etuha, M Abev« dcBcribcJ. Foot of tliEae, of thti ilu; alrrad^ mcJilIaiiod, 
ore irr(|ii^tc to make ooo haiTelp o[Ee of ihcm lieoted red hut for Bvo or m\x 
iii.eh^^ It turofd Itfct n curt-EcrBw by tiiraiu of th# liuflittirr duil ttnvlt, t]it 
nmiinm^^ru bcin^ ifcntcd eqcci^voIv in ibo Bamo mafiTver iiudl ihc wholo 
i» hmied isto 0 Sphal fomiin|r s uibo, Lba dtamrlcrof Thicb cDi-mbondj wilh 
tM MW of ibi intruded bntrrl. Four are gonunUy lUtKcicnt to form o UnrrfI 
o tno onjimuy length, thut la (roni 3ff lo inelln i imd tlie two wTiieh fajin 
ill* or jtwngttt CilllEd the reinTocred pftri, ore roaiiderahly tldcber 

thto those Wbiirb turm the muralo or fore part of (he h*rwl; ime of these Wbei 
u lien welded b> a pan tsf ihe old barrel to icrve u a limidiB f nfler which llie 
turns of imffll aw nnitnl by heatiJig the tube two urtlirer ibchw at a time 
to. It bright while liral, and tfarihlng iIie end of it BEvrrul tlliire njwinst the 
^rn in 0 horn^tal dirocti^ with «ni»idorahle fwcO, whLrh U flElle?jumtddg 
the liawel t null the hrnti given fur thb purpose ere called jumping heata. Tlie 
nett step II tu bciodiice a nuuidril inlo the caritj, eud In honimer iho ItrelEd 
JWMtOn lightly, m urder Mi flatten the lidgei or hum wiled by the juttl|ii(i£ *l 
the plaeo where the epirala aw ioinuiL As wo a as one piece la juinmd 
througlmil ta wliule length. iWother b Welded to i I and treated in I lie same 
™ner until the four jiiBeEi on* united, when the part of the old harrel h out 
off oa being no Inngcr of any USE, Tlie welding is wpented three times at 
leaat, and la perflirmed Eiaetly In the Mine manner sa direeted fur pteiii 
b^ s; mi the pe« may afterwards be ftnislied mtofdl^ to the dittetiods 
already gieeiu The Advantagei of twined hairelo are. nfier all, sijuiewhnt pro- 
theinalic^ wliere there la so much of welding; and iliat in a spiral funn, the 
wei^g IS mtite likely to be don# in a cawlnas manner, or with eotne imper- 
fection in some part, than when it la a plain, is an ohrioua busintHi nur have 
we olBervi^ ih^ twiatcd herwTa Ore ]«| liahlo lo bunt llian [.lain Ollns. wliere 
the latter Imvo been well and MwfuUy forged. Ths tnnnufaeturc of rifle bar¬ 
rels, Ifl aeir first ronufttKin, ia exiurtlj aiimlar to that of other barrels, eieept 
IS gMiewlly Dcmennali histend of being suiOoUi oa ihe 
welTLs Kr ' tliej tTTlbmied with 0 number of splriil ohim- 

at Z br^s| th'e ^^bL7f«Vi^ur;r 
in any Otller part; the pEwdi-F and bullet are Unt in X Hltre tbto 

biirtvl by on opening, which, vIiec the uIcee is £iadBil k filuEi sido of thu 
by tids merms. wheiftho pbee i. field "IhrMlTl "T^ ' 

and is ptTQBEted with greater tcutii. The priiieinii] {ni„»^. 'J*? riA*** 

bornU are liahlE ore tho ohitlk, cnadt, amf flaw^tlm firii *.? '''‘^=1' 

diteelion of the length of the harrrlf tliE aseimil airosa ti!* ^ 'fi? F.**'® 
kind of Rcde ai EuuJl plete adherice to ih® bippel u, ’ third u a 

which it spreads out IlkE tho hsod ofl rtiul fra^rh! 
rated, lEavea a pit or Imlluw in tlm niEtal, Tbe chink 
wsr» nnsErtnEoca thou the crtik In fire-iiTuu, the fa™# fb. 

Eierted mure upon the circUttilhrencB thou the lehoti, ^ tU u 
is miieh motE frequent thnn the ehitih, the latter »SrrH.lo hafre], Th# flaw 
plain barrels formed out of a dngle plate of bun nn^ •’Ecurting but io 
metal is deficient In quality; when Sa^ happen m ^ 

ilTeot EonsequenK 1 bill in tlie inalite they Ue apt lo "i* uf ed 

oeis, which corro^ th# imp, miil thta ths eariL ml. Etoisinrc and Ibul- 
piece hntsta This Kcidcllh howerer; m^ o^sTfe* tiU lU 

ihtt dcf«t of thit haj-TFl it«if j the best niHiNi cauM 

It U4i luffiianiily hum^e w that n ii 

S^wdir; a. TiMy unal] windage or p^aEv itiELflttin a 
Kd« of tliE bamt md ItHUim ro between ihi 

th- Bcddant; bm if 
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ibe boll bu hcen fdrclblf linveii down wiib m iron ruiiTdd, to m to fill up tile 
CATiC^ of tbo barrel oxtictlyii tho piece will alEqDat cer^nly hanl, if only 
a wry amnri pJace U left betweeu it Mid die powder| and the greoler dio gprinp 
ioj the more certamly don the event take plucc, A piece will uidoubtediy hural 
fh^ro having Itz mantb stopped up with eurtb nr ; wblcb Accidimt sonar- 
timet happen* to sportiaieJi tn LcepEng t ditchr in which tliey have aceiit&d 
tlirrmelvti with dielr fovltn^jiifce, initting Ehs moolh of it to the ground i 
and when tha did not h^|^f«np it U only to be teeniuiLrd Jur &om the stnippsige 
being extremely plight. For the ume reiaorir A milekrt wiU ccTtHinlj hunt if 
it is GrE}d wEtb the muxzle Lmraersed ooJj t vtTy ] ittle Vty in Water; li will 
olio butut from oU afvendiargir ; but when SLicb on Jieddent happefii la Dtber 
drounubince*^ It la most prnlHibEy b> be ettrEbutE!d to a. defect in me worbnmn- 
shin^ or bl the ilfun iuelf Tbese def^li Xtre priuctpolly on Lraperfectfon in ±be 
weldmg, n deep flaw having taken plae^ nr an iiiei^Li^ly b tbc bora j wblcb 
loflt ia Lhe raost enmmofl ivT xmyi e^pninlly in tlw low priced barrsiL The 
reAEun of a barrd'E hurdling from the mequmilT of the ilp that tbfi ela^o 
ibild tet Iouhe by the innammetien of the powderi atm! endeavournig to expand 
itNcIf in etrery directaDii, hektg repelled by the atrodigeT portE, ncta with addi¬ 
tional force noludet the wenker onea, and fret^nently unreta tbmngh them^ 
whicb it would not bare done had the sides been efpmlly thick aj^ strong 
throughout. With regard to directs artiing from the had {quality of the iron^ 
f| It irti|HMaiblE to any any tiling cetLaini^ nJ the chnfee of tba malezialj dependa 
entirely on the grinainith. The only way lo1»c asinii-cl of having a barrel made 
of proper metah ii tn purchase it of a nwiiuftw turer tff tnown rcpubitioOp and 
ta miFz a Itberal! price for the piece. 

Tbfr rmil uf a gim become* an object of bupertanen only when It ia veij 
mfli* fbr every piece reqeila In loiue degTW when it ia disehorged- ITie most 
frecusnt cauie of an clEceB^vs rreoD is on fneuuality in the bore of ibe baiTc] ;; 
and by thu it wdL he occa'^ioned! aren when th e inequality is too smsll to be 
peTceired by the eye. Tlie e^lmatlon of thiw upon mecIhiuucBJ princrplea^ 
indeedsf 1 * imL very tibvion*; fnr u it ia an Invatt^o law tluit action and re- 
acdon arc cmiil to one imnthar, wf abnuld be npt to auppoAC ibat every time a 
piece 11 dlsicnnrgAd h abould recoil with tlit whole dMbronn between lhe velo¬ 
city of tlie bullet and chat of the Inflamed ponderr The aaiua to which too 
great a recuLt in muikcis Ura been iiaualiy atEribntedr ii tlie placing uf tbc 
tnueb-hole at tome dii^ftanEA from the breech-plug^ » that ibe powder ia fixed 
about the middle, or toward* lU fore part, rather ihan at itt ba »; to avoid thl*;, 
a grouva or ehanitrl li often mule in the breech-plug tu deep aa the occdtid or 
third litm of tbc icrew, the tcnch-holc DiKnlng into ihig channelji and ihiu 
firing the powder at jtir vsiy iDwesi part. It appesrit howerer^ from a number 
of eiperimcnlj niiulo upnu tills lUbJcct by M. Le Clercj that tt made veiy little 
dif^rsncB With regard m the recojl, whetT^er the much-hole wa« clcwo lo the 
breechi or tUH Inch dktant from iL The only circumilance tn be atCendetl tn 
with tespeot to itr BituatLcn^ iherefaTO, isj tbst it be nOL quite dose to the hreech- 
ptiig, AS in such n CB 50 k is found to be mure apt to be cboked up than when 
placed a^E a quart cr of on inrh from it It was formerly auppeaed, that the 
lunger gun bajTcla Weft made tlie greaier wtmld be the di^Umce lo wUefa they 
carried the Bhol, and that without any limlCatteQi This opmion. cohtbiued to 

f irevail till Tkuai ft ceutiuy agn, w\wn it was firet ^p«ea as a doubt ithather 
Dtig barrels corriett riirther thim abort ones, hfr. unhine mfonni ui, lliaL ** if 
a musket baird. nf lhe eommgq length and bore h fired with a leaden bullet 
and half iti weight of powdEr, and if lhe icu-ne biimd ia afterwurda Bhartejasd 
onc^fd^ and fired with die Hama chaT^, the velocity of the buIkE m this 
ihnrten^ barrel wlD he ftbant oQEHnxih le*! than wliai it waa when the hattrl 
was eotire; and if, iotlead of ihcrtenmg the biirral, it k mcreomd ki twke its 
UHuiil length, when it will he near eight feet long, the velocity of t|ie hullet will 
not h& augmooted more than onE-sigblb pan; and the giraler the length of 
the borTct Is in pf 0110111011 to the diameter of the buUet^ and the smaTler the 
qilOJltltj' df powder, ibe more mconaidarahle will tbeuE oltarationa of velodtj 
ba." From thcis consEdetatloni it appears that thE admntagss gained by lo-ng 
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bfljTielft Em hy iiii tueaiu c^uivnleni io tlsir dLuylvadtvi^£i nMri^g hum lJie weight 
uml bamilliib^CC of uin^ thcin y md from 0 - muJtitUili^ uf uiicrrinGats, it U 
tiOW ii|ipiiTEut liint fUiy Utin may chixMfi viiat leugth. hje plcoatft uritkout any 
flcnarbk drtnmrtit Iv III# mngB of the piece^ The moit E;b[ir0^t^ lirn^li Hia 
froDi ^0 tCi 34]^ tiielife. An opinion liiu gGiieraiEy prei'ulGq iimuing 
thjK by lointc naknawn munceiUTre iht: gtibfEuitli ii ainilB m make 9l pqec^ 
with einjilL itat^ thnaw the contenEq to clofe tC^cIheTt that t'ven mt the diEtanc^ 
of 40 irT 20 pAciel the whetr Hill be cani:i;>cHL witllilk the fareailjl] af a hoL From 
inch (Kpmmifnta u hare been^ni&de au ihb mLJect^ liuHGtef, it appeon tJukt 
the diiaeiutf ar wideneu with which c piece thrown iti ihel, k lUale to ib- 
munenihle ¥ezu.lieai irom CHU«4 which bn ekili 'm the gunicnith ClUi pottih]/ 
leiifh. So Tbhfl.yB ere Iheme ecup^ Lhal iherE k nojMnfOuhty bf BlARmg ihc 
flame piece threw Ite ih&t ci|beIEv close tpic« flucresilTety^ [b goJierah now- 
eVEiTii the cJCMf the WOiddlng la tli-D better dihj|.lHlHlpd [Ini' ehut Keiiu to he to fq ]| 
witlnn & anutll compofifl,, In firing with flniAll ahot a curioLLi circiiniatabce 
lomHimH tKcurSf va. that Ukt Krub#, inateHil of behi^ equally dlitrihUEjcd 
over tbe space they itriko, are thrawn in cluateTm bf 10, J2, 12, cr toerej 
whilst Hvom cbQfliurTuhle Bparefl are left witliUUl m grolii bi them. Somctlmcai 
one^third or one^hblf cf tbs cliatge will be cciUecu4 into a ckiufrr of thie kind; 

lomfLimefl^ though m ikcli noore TO^Jy, the whole charge will be Col tested 
mto one mofla, so os Id pierce m board near an incli tLkh at. the diflUnce (if 4 0 or 
42 paces. Smslt bsftek ere uid fo be more lialile EO lliig cLiutering' tluui Iatvit 
D bcfl I bbd M. de Atamllcs infoTins ns that ifiig jj tJie ■rinaj* when mo 

bairck brO bCW^ tUid liken iae when they ore frssb Wanlirdj thoogh he ocknaw- 
JcdgPfl that ii did not always hippcn with the barrels lie employed^ cron after 
they were washed. It k probable, thrrcfaief that the cluacilcH of the shot dB|>ends 
on iohU: circtubitanK jrintii'e to the waddiog ratbsT thaiL to the mechai3LHm of 
the barrel. 

The lock bf the gim, which comes next to b« cbnudcnMh woa orfgJnaJly only 
R deft piece of iron, iborin" on a pin in a hIocIl To thii sttcci'edcd the 
wbed lock, flo etdied fmTO a onndl wheel of Nilid fltrch winch hein^ let cflT by 
b flpring, hy itH rapid evolutioriH elicited fire fjrLMti tkn flint, and ignited tha 
pribimg. XbiB vm mperindt^d by the omptiLncCi in which b nLotiob was c li'Cb 
to the EOck which bdd the flint, mt\ w iiaovable pUm of sled colled the ftke]!, 
or hobiDiET, wofl placed rcrtll^Uy nboTC ItaJi ki recelye in A greot many 
imptorcmrnti in gnb locko hare Iwen mode durinu tlic loat twyniy or thirty 
year*, which haLTw ccntribiiLed to render thta ^mrl of the gim admirably elfitJon£ 
Our specc will not prnmt um to enter into dcioila; we thcrernre rofizf ibe render 
to the prnthiical works dttoriplli'e of patent kvcbtJiHu. The impomut i^im- 
oitea in & fbn lock me, that tbe action of the cock br as rapid sa powible, ind 
tlial it thocnld ho so placed, that no bDCbvrribg the pan the flint may wdiat mtn 
the centre of the jiriTnlng^ and u near to it as poa^blo^ Wllhoot loochLOf jt- 
tJte Bisin spring ibould Eutc a amootb snd activo mutiob; the baibiqtfr spritLiF 
should be light, and ihould give a nUght r^^cance to the cofik on its atrttiuj 
the iteeh w jiich onght lo moF? on a roUnr. 

The stocks of gtiftS assmned a great Variety of fimos^ Sntjttjimeb*! 

gum^ till Withm tbefa ^irty tewrm, were aioda ypiy ^jcked in the Block, imd 
no rrgnrii wni then paid to the haktHfe of the piece ; since that period atnielit 
stocks 1301*10 been unitcrsolly adopted, nod tlie length of tlie atiKi hoi been 
accoihTnotlEilijd lb the itatnre of the for whum it ia mndcH. ™ 

GUNNERY. The an of employing artiliioy imd other fire^armi acafmt « 
enemy with the bwt effect; IOeI ndiiig creiy thing that is tiecetaair to a 
pletfl knowlcdgfl sd" the moat approved methutb of moautiaz Lransrw.k^.!" 

d£re«tJi^ disshuging. >■>'It indiiilEfl ,1^ , ^ 

of l.yr»tMhnT, ihB th,™-, «i<J erict^ ^powdL-r, ti* 

pmrdiiT And luJl rrqturM to pnjduEH > {mpiiHd ; wid n]l«i Yn,*^. 
tllA niliBn of tl]£ the devAlimi of ike pigrE flee. n]|!titHtg 

GUNfOWUEh. Tlio €^l of the Invention of gunpowder w 
upon which tbs Iwned art by no ujcaiui sgretd ■ 

Sehwurt*, A G^nniui nmnlt. Li 1320, olltof* to Ru^ Baion, wla Uved^uJlriP 
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H fkmidrf!^ prinr te tlmt dMs^; whilst 5>d]fiT vnten ag&tb cxHitLni!* ^nd 
vlih ev^ij ■pp€a™iieE af pnjbtibJlitji^ that the invcintioji lud ib tian in the 
EnsI, uid that it iuu been known to itif Indiiiiu. und Chinese fur thouihatida of 
yeijrn, Thie JuOlt huproTcd projiurtfcwn for thir Ninpoaition of ^npuwder «J< 
75 pirta by ir&igbt tif nitre, lu uf duumi]^ and 9 of atJpbur^ which being 
Bepnrattdy redne^ In 4 duc ^owdur, ilfo intimately blended tOgolher with a 
EmaU qrumtity nf water. Thw aptrmtiuu Wtm fomiEily performed in wooden 
mortniEj wEib wooden pestles; in the large wny by mrtud of a ranjlf wlieteiti 
the Tnortars wffo dbpoHd. lu tawm^ BJid in ench af lIlo moiinn a pejtle was 
moved by the arbor of a water wheel The heait hnwev^r:^ produced by the 
Idowi nf the pestle,occadnntHj nich IVcottcnt'explEMioiu^ that an Act tjf For- 
linlnent warn passed m ^e 13th of Gen. flL ptoLlbltlOg ibEix ueo, and limiting 
tbo Ucmse* tu milla Etmilar in proidple to the one wbieh Wb Bball desorihe 
towAria the cloee of tliii BrllnlE. The miature is, front itinae to lime, mni^ 
tened with water whirl I «rr^'ei to prevent tls being diaiipated In the pulverulent 
farm, and likewiae obTifttW tlje dongtir of ciploaliin. When the protTss nf 
blending ihu material! togetls^ in thu nuiEktler Is ComplrLe^ (whieh roqillm 
^Voiwl hnUTB^) the gunpowder U in fact ntfideT and only rw^uirea to be dried, to 
rendrr It fit for use. The ^anulalion of ^mpowder Is elTecLed pl^ng the 
mass, while m the Jorm of a slid' pasi^ in a wJre efeve^ cfn eriiug it with a 
bnacdi, and agllating llie whole; by the pressure of tlie board, it is eJius out 
luto lUuIl grflios or partOf Hie powder is imoothod or glazed* aa it u called^ 
for SDittll orma, by the rollfrwing operstiCkTl: IL llullow cirllEidEr or ewt li 
iQoiinted on an axU, and tunued by mconj of ii waler-wlie^ or other power; 
tlua cask is hidf filled with puwder, and turned for six hauE% Eind tlw by the 
UiutiiiJ fHirtiEEU of the grsrna of powder* it i! ^nioothrd or glazed. The fine 
mealy part thus separatEd from the rest ia ngahi granulated. The gtiUulalaon 
caujet ] E to ttike fine mute readily, u ihe inJlainiiLaLion is more eiiecdily propa- 
gaied tlifciugh tho mtor^ticoi of die grain*. The TBrutiatij iu the itmogth of 
difleTent SEmples of gunpowder are genemlly owing to the mow or less mmuto 
diidiion and mtimBlB nuxture of the pii^i ; tho iWJUOn of thlit mny he easily 
deduced fwin thei GunsldomELcxl], that nitw deos nut dl^lonaio until £u contact 
vrllh iu£anmuihlG aialEer, eonscqucatly the whole detonation will bo the more 
speedy the mnco nutuemua the pouiLa of eontacu For tLI# r^mon hIpd the 
Itigr^i-entfl *hould be very pure^ us tbs mixture of any fbwlgn matter nut unlj 
ditninislje* ibe quaJiElEy of tfr^eltvc tn^edlctilsi but preTcuts their coiiiaet hy 
ita iittrrpoiitirciin. Hje elulic pru! uct imteiued by the detonation of gunpow dc r 
was finuid by l^nhuUet Co Gijn*i«L uf two jMurta uf uitrugwu gaa, and one part 
of enrhonJe acid gixL The audilm cxirlcatkoii and expamJou ufthsse gaoc 4 are 
the cALise of the ellbota of gunpowder. 

We Eha] t now proce^ lo dcacribe an htiptuTed gunpowder mill invented hy 
Nfr. Jam^e Alank^ tha munagEr at the guntlOW4& ndlll of .Messrs. Burton^ 
Okildreiu auil B4l!rti:(np DBar Tunhrid^. Some few years, isgo m model and descrip^ 
tion of lE W'Ai presented to Ehe Society of ArtSt who toted to Mr. hfotik their 
silver mcdAl and tw^ty guin^aXf aa amark of their iciise of ita merits^ 00 /%. 
un the following pflg<^* ia a compound kver, formed of two iron barm, the extre¬ 
mities of whkh lerminBite above the bedjUanEfl of ihe pair of tmUa, A B; theio 
leven are connected a£ their uthcT extremitiea by a bolt at formlne a joint, and 
permittUig the leven iu move su ft! tu form b very obtuse BTiglek ^en a porwer 
from helawupwiirdsia applied Eo clEllDrof the ends of the leveni 4 a 1* thovni by the 
datled hues, c c are Lwu ubtong liuln in the lev er baiSp thmnph which two Sttewa 
nw pitt which,, being ocrcwed Into- tho two iipr^ht% conatiEute the two fixed 
fulcrums of the htvetl; d d are two uprights* with an eye or loop in coch to 
receii'o and aEeadv the cuds of the lever* wTueh ore made long enoogh to allow 
the bars tu lake Olc positiuo indfrated hj the llotEed llJlrt { r c are two hlowerij 
mode of Ehiu iheet Iron, in the form or hollow threc-eidfd jwramidi, and are 
EfUjpended Eo the eiuii of the Icrrera 0 0 . The» hlowerm ore 

placed aa near as poeaihle to the Eops of the upright atone shfifti^ end aa clcsfl 
to the wheel* A* the timher wilt allow; // are two copper chfilha attached by 
one end tic llie lever bon* and hy the other anpporting two copper rahnn, vhiek 
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aTB Hot i^Fn in 1, Uemg i]l4ill(^ ih? tubs; Imt mna flf ±L«fcn l»ihown_flt i;^ in 
the B«i:L£un of n Jl A twci nval tula capililo of JKkUing W 

^alloni wnlET, oad biiFLCLg^ n crrculHr IidW kE Ihc liDtlk>iii | nurrouitdjng thij 
hole ii a Mock bai'bl^ a i^Lmdricai Ebnimel dH rouuri it, vbieh Lbo 

boLlom c^n of ilia vtArsi lit, nbown ill Utlidli at ii HtB 

two small ipvin^ caid:^ fMt&ned to the two u^rj|[riU; The lei'er bun ami lalii 
on the top of tfieaa calchefl^ so tbat whEii the eade lif the UY^m 1 ™^ that part 



of ihe letter which it an ilie coteli meves downwEuid^ as ihimi W Oie dotted 
ha el, till it alipa over the end of the caleb^ a&d thui the Iotet ja prevented from 
rHutnieig iii borizcmul pofitioD iJll releiited from the catch. In cEvder to lit 
that park of the opfiamEiM above deiceaMd for action, brin^ the lever to a hori- 
xahtal posLtkm, plate the Tidre in the wEoIar clWiel at the hottcrai of the 
tub HD at to Eovor tlje hoU f fill the thatiucl wiih mercufj^ dJid thon fill the tub 
with water; heaDC it jo mdcnE that tise water la preventHj hv the meremr 
iram CHaphig out of the mb *> brag u the valve rcmalni iu Jti pJore. Now 
if an ekpLaiiim happen in tkhef of the miHi, the hkwer t hanj^fr the 
^l^e wm he thrown up, and the le™ wm, in cociaEquenee. he b^ght into 
IbO pofUiDn inihnated bj ttbe dotted hnCp and WiH he retatoed lliero bv tbe 
fpring Eflicbes JI; at thu lunc time the valtee ^ will he Jrefra up ont ^ the 
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tiitrciiryj tiiid the waier in hoih tubfl wilJi pour dawn m tliEir nxnectjre l#ed- 
filonia^ fltm^uhbg iti aoe tiie snttnmEd pnwdet, and in the uttar pn^enliug 
It fram linking fire^ Tn a fclinin Btagt of tic grrniliug diE mAttfHjtk are apt lo- 
tkt ntad adhcTG to tbE innn«n: par^ of bcdilansi ate thiu lift liarD, and 
the runner end bfilitninB emnipg in ewatact, nti jicddenteiJ jpark may he 
eiiojtEd, and an BxpJoJuon cnMtie. Ta nrrmil ik\a mast imml ciuse of ied- 
drnti, Air. Blunt ftiEa to Ae Olltf uf tte islieei a acraper futmed of a cnm&d 
piece nf woiid k flhiHl nilli cappef, wMcin hemg pkced bclimd ond lilmaEt 
touching Ciidi nf the raoncni, Krapea off ihc powder lU it and tlmt 

keepa C&ch of lha bedstones coTered. / Ja the grentcr wHer'wheel^ 

which girei motion to the rest ; m ih are two T&rritivl Iwn-eled whrela, an 

the wxia of the gremi witMl f b h two horuoDtai berEi vhceli working in jh in, 
and Himing tlis vertical tLaft*, npon the npwr port nf whicli are nlao n^ed two 
. hortaonlaJ wheels o Op which dnTC the wheeli pp. To the abafta of theje latter 
whccta nrc fixed the nnincfl y 5 ^^ whicil traverse on the trcdjEpnH B vy re artr 
tlie curb* ibtrimindiQg the ledetcnc tn t^iEp the powder ftom falling off. The 
mill A preunti a view^ and the mill B a section of the Ifdatone nnd ciitk 
2 slLowi tljc podtion Of lha api^oretue ifler an EKplexion hfli tnken place' 
die ralto being raised up out of the d^jumd, and Hyn water ponrine down on 
tJie tb>dtlonr. 

GIJNXEL, la the piece of tiraher fn a lUp which ttULchei 
on Oidg from thr halMeck I* the farecajtic, heioe tllo upperinoflt hand, 

which n rifcahea tlie nppeir worke of the hull in that pmt. 

GYP3L'BL A luhiionce which a very alnindant in najure, and ie now de- 
BccurdiDg lo the new chenudal mrangein Ptit, thi> in]|ilia.tE of lime. 
It fomvt immense itnUOr compoBhag endro luotintoini^ it la foimd in itlmoif 
tVEry edJ, either in pteaier orW quuiLitiM ■ it k contained hi the wflUai of 
the MeaiUp Olid m dnuMt all ritEr and *prLtig water. In th™ fta prwnce is 
the caw.of the qilntilj termed haninea% which may he known by itin water 
beEnp iocapidde orfottnLiig a Mdution of Buapp the fuTphtrric firid Houing on the 
flrkijij of tllo and Ulc oil forming A compound with the Hme. S^lmEr of 
htne u inKpid, whiter and jofl In the touch; water will nut bold & fivE-bun- 
dredth pjifi of it in iralution. Exposied to heat il app^n tu efibrvesM, which 
phonomcnon is oiuied by Oie expohlon of WHlers it Iwenmei opaipaT flud rnlii 
into powder. Thia powdEr^ when il* watci hiu been driven oli'by the unpli- 
caEmn of a ^d beat, ibnorln wnErr rapidlVp so that if it he formed mto a I^ta 
with watfT^ 11 dries in a ftifw minutEa. In iLia state it if called plflater of Pmia 
nnd ia employed fm funning caits, and fm a variety of pmpoa« in the art of 


H. 


HACKLE. An ijutrument or tool lucd in or stnughlEiiing the fibres 

of flai. It conaUta of sorttal rows of long ihiirp iron teeth, fixed in a piece 
nf wood, and placed with their poLnti apwordf before the Wortnuin, wba 
lliE finK, whleJ] he linlda m hli Itond, tinon the teeth of the buckle^ dtawinw it 
quickly thirwieh them- AccardiDg lo iIh qmdiiy nf the flax, ur the pun^Mf 
for which it U deiifflied, the workmen tme 1 Lu:tle wEth finer, coAVBiir, ot ^nder 
teeth ^ but genernily niing A cOotbb one fint And n finer ofiEnrardj. See Fj ai: 

HAEMATITES. An ore of bon. tlas. 

HAlK, Slander filnmentg iMuiug out of the porea of the ikma of iinfF.H lL H 
and fiflnfing moit of them u a covoritig. All hair appeare ™nd ; bat iht 
mieTOficrrpe ihowi them to he of various ehapes, oa ■qUArw, triimculBr. hexEit- 
gnlflr Ac. The bumfln hair forma a ccnaEdErahle mkifl of MinmifTce. princk 
palhr for the niEmulAitnrre of pemkci Tha imir of northern eountn^^ h 
jirefErrod on acromit of it* R«at«t itrenglb and Jeagtll, Hair is aomedfQei 
bleached on thE groei like UneBp after prerioiu Washing Afld lEKumg m a 
hleaching liqiud; il may tbeu be d):id of any <^krur. When Jl dwS not turl 
nAluToliy, It ut iDiide tn da to by firel hojiing jt and liien fiaknig it in on oven- 

-I 1* ' 


IIAND-IIJLLS. 




ViLni|uei£Ld| wliD inTeilij^iLtei] tke Ghc-miciil of lukir^ ftiiind iLit 

red diffien fram Mii£k only in conlMiiiiip a ird oil iinleiid m blncklth 
propn oil; and tkat irhTlc hnir -diffim from tmtli tfiM? oiJjf m tliE i£l being 
iieiLrIy cotourlciSt aod In cmluiiijng phoiphatc of arngneaii^ wbick u not faund 
in iheiti^ Hair b un^Silly di^itLD£uiili=cd info rarioui kin^; tti« itit^l and 
i 4 ri]iLeeft^ mch eu LhDu on tke back of ndne^ are called brEides^ The lofl and 

f lLaUej liko lliat on ia caUed wool ? imd the fine?! of all is called down, 

loir h dm woven into f of whlcH it fomu only tke weft) for envering the 

ie&tn nf chain and seffu, hcdiifl CtLcr piirrpffi}«4. 

HAIK POWDljiL^ The bIutcIi of wheat ftnely ptilv£iriaed^ and Tirioiiily 
IcenteiL 

HALBEKT, or HjtLiEaOr A kind of itpisiit having a ftolF ohont BIX feet 
longp much in use fonncFly^ but Bow chiefly cotiftned to the seijcoutw of 
fooh 

11 AM. The leg nr thigh of poib^ drfedp leajHinedi anil prepared to mpAe it 
keep, and glre it on ogrorahl# fiavoiir, Weitphalia hantj, whJcli an* moft 
Hteeined, ore prepared hy laitiTi^ dscm with aaltpottc^ ptTiaiqg tberu for eight 
Dt ten diiyi, then It^ing th™ in juniper watEr+ sad drying (Jicm Ln the amokv 
uf juniper wood. The curing of haioj in thu eonntiy ia, fint, by c0mnn:0o 
aoltin^, to extract the blood J. the home are then wiped div, and oflerwiunU 
Bid ted In a mixture of eommiin ladi^ valtpclre^ and bmwii ingcrj in thu pickle 
they remam for ibotai tliree werks, mid are nUerwanLi dried fai a clumnay^ or 
no the grcAt icalei in n fltnve mtijl meted for the piiTpotr. 

IIAMMEIL A well-known iuitrutaciiL oBed by worktnca, of wlikh there 
aro ntnneroua Tor^liBfl, adapted to the pc^rulkr work they ore deil^ed fojTr 
The general form la tJ^t of im iron head^ hating a handle at right angka to it 
Tile cLdJi chilled ritetlldg tiommerB hare the handlB hsed to thrin by poaiing it 
throtigli a hole in the htadj where it b mode to fit or be wedged firmly j the £«■ 
is Wi^ of iteeh w wcH ai ibn Hvetting end (colled tliepaiu}, which arc welded 
to the iron, Ttiw hammorf Ufa tiaed by cari^eutera, imith^ cjigmecta, end 
TuttnOETHiH artuaitBt and Tory in xwue peooliajitloi of form; nnd aa riispeeti 
weight, fraiu an oiincv to mairy poundir or that of a iledge'bfljnmer+ OF Ihe 
liiat meiitinned there OTb ^Tuiona Burta and Man j elmi of hflud or op-hand 
bammen, which am a medhim die hetweep the two before mactJoDed, and 
■re BO colled fiflcn the copacit)' of tho w rkmiiO to noe them with Wlc hand. A 
variety of hatEunen haring two clawa, cnilcd claw hoJOinrca and Kent hoiiimeilr 

jure eitenslrely oaed by cotwnlcTBond other trodeilj aa the daw, togetltrr with it* 
hahdlf], formi a paworihl teVer for drawing naHa siad other pifiwiBOB renuttifur 
grant force* The late Mr- WaTI^^ of laUn^on (who La lueercded by hi acm) 
diJlingtriahcd himaElf by tha coristruction of a reiy ingvnJuas anpojatQi^ by whki^ 
be wm^ed a haminer at the tatjcof SOU blowa pd minate, ip the rnanilfochire *f 
D tery BUperior quality of hricklayen" trow-ek Far die cmutnidian and mode 
of ivorkFng ihoftc prodlglOUii hmomEra, caned see iho article laow 

KA^^MOCK- A xiTipcndrd bed, Uioally conabiling of a piece of aackioi 
ah()ut ibree feet wide and ali f«t long, galKercd or drawn togotlier bI. the twn 
ends, and aUEpcoded rrom only one point at aocbcnd- Tliry art ehiefly uBtd 
on vhlp-bciard, and between derkB j in warm counlrfeB they aiti iilewlae 
employed for peraooji to atcep jd the open air, by tuispejidmg ihem to poits 
or to trwfl, ■* 

li AND^ A mCJWirce of four fnehea, or that of the cleacbed fiat 
flANDCUFFS* Tmi cireiiy pEerai flf UBn. prmidcd with, binet Tomtu to 
ojMn bttd idmt them by, imd n lock to seoire them when toerilier f etr,..!™..! 
Becnre prumnim or malefociiiTik 


■ togeOitr; employed 

llANtf-MILLS, ThUi term a™ iiot pmpeHy apply n, ™ ^ 

mai. t™t to iJI Ih^t worked b.i^ „ tW eiopfoy^ ll it,, 

af enndiM eoffee, l«PP*^r. ^ ore, howEier, nitll* ef a W-tt 

aeimpaon. wlueTi m e^ Worked by hand for gnitdiop mdl. wh^et mul oiler 
: pad m the bouBU fnr the re«pdoti Efld etspleyToeal of the 
poor, IE Is doe unootumoil to employ iHe Imited rnt™ of q peat nanibcr of 
perwni hi ffTindinff com and dirsiinf the meal hr tho EsiaWulimefltr and the 







tilcde of appljinf Qicir ptOVeF li almiHt uniTcmnlj thiii df tulULdg b wilK^L nr 
ciTAiit^ Diadc df iKtfHd^nt Ip'iigtlt &r that puipcu. The vinch ufldl'K]'tJll^dly 

pDflBWMfl lli^ jtdtaiatiigci df great iinipMd^ ciBii con?tintein«; ft luia prs- 
Ehubty^ dn onolidta^ been gdnenuly adapted. It Laj^ tintreTeri been the 

apiiuan df moit^' cinin^tit msvhHJilciif tlial Iha moat ctTcdiire modir uf rmpidrlug 
human fnitrcr U liie ardaa df njuiug a hnvt On thu paint the ingeniuQif 
DTr De4a°;tdien db^erviidj. ihat Indre musdes are Emplaynd at obce fur cver- 
the irautaEit^v, thim in diher fmfltidn; tnat the weight ot lifi 
body B^tfll in the act nf ptEUmp hd|i;i^ar^ Ties IcUawiDj^ mecltan Lit^al 
AlTaJigemEnt fur ranrih^tbc pnndple inta cfTkict Ii given in Jh’uckJe'ra. 

MachiKanm^ ver- _ 

tical ehaft e cprriea a Luge 
tduthdd whetd tliD biter being 
lutendcil lu ti|jerate prily as a 
irCguliiting flj- Undp the cnink 
a nangi aue end m aH IlMl -6, the 
dthrr end of wlucll liATtga Updtl thd 
kter k t iLe nietaan being per- 
feclly free at hmh mdi uf iJbe har 
L One end nf \h\^ Icrrer A { htidg) 
iipdU the Oiled bonk JJi alKiU-t whWtl^ 

04 a centre nf ttiDtioUi it euthh^ 
ihen, while a mzm^ by pulHlig at 
ihe lifvtr il tdcivcs tlae eitremity 
i frnin / le the hoe artijig upon 
the enmlt givci td the wheel 
c hall' n nrtttlinn J tnii the tnomcn- 
niLU Tt bon nc^nired wiU e^Jirry them 
on, the mail at the lever WlJfering ti la him haet fHKn k to ly wlulf IIb ether 
hoif df the rotation the wL^el ii completed* In like lu&nner aiiniJ»er 
auffic-itfnt pull at the lever A i girca anothfr romtlon to the wheel e, and so 
on oi pleasure.^ The wheel e tuiUa by ha teH?th the trundle ^*4 the apUidle of 
which. uAiiieS the Upper mlliHlEone. if the niimher of the teeth in the wLhL 
e he iii tlroen the nunihei of the cogs lii the trundle tlicn die lAhonrwri by 
maJdng im pulb at the lever A / in a minute, wiD giro aiity trvdutimin to ihe 
upper TuiU-^tone' in the laine jipaeo of dnie. 

Wd iiave given iuaertian tn eJila TDwiug'niillr” a^ it ie timned^ on Hccdunt 
of the greai proisre beatowed upon ft by fQcaeeding eminent writerB; but Wo 
Cannot regard It Ax a Very jLlilici&Lia mode of eerrying the principle into dlWt, 
for two rfftiona ibe Luge wIhj^ making but ten revdlutioiix per minute* 

will nnt beeoEne a very cfflcjcut regulator cf powrt i if filed npvn the fint 
motidn, it UtUBt made inconvenERnlly btgo or weighty lo collect the rei^inuite 
force to be nfiefiiL If a My-wberl he used at allp it ilwld he put an the aiia 
of thp trundle d, where the veloctEy is nx rJenea preatet t the increased 
moTiicntunh h wnidd here ocfjnire, would for maifE thiin compcnjitf fnr the 
email loss of iL'fieet by its remo^ fkrdnzr fivtn the UlCtiva farce. Jhlt we dnuhfc 
much the lun of a By^vhccl at ill in tlae jirwent «»+ becam* a heavy mill- 
flione la pojt Lulo ifjteratjon i nn 3 that isi. in Eflhct, 1 lar mure e^cacinun fiy- 
whcel than the abavH d^CTib^d- Jfjpcvnd, hecauje We think the inventor hex 
unitati^ the oi weD a» the odviintiiigCi of the rowing aEtion. In tbu 

mill the workman: li etippOHd Ed puli the levcc A I through tlm lire df a drcln 
I A ; and this mdircci action, it will bd udtfced, ii perfoTTned in a horixontal 
planE, by whiii n cnnturtiDn of the mank body reeiula that tliurt be nnfaTDfir- 
able Ed nii hf^th, and the inEiet efficient ExcrciBe of Ms itrenglh. To evnid 
theSn def^Ctl ill the mwidg^millj we propose the foUdwmg abnpl Lhctl, £Um^ wb 
tnut, improved arrange men L a rtprcxents B If at for one or two men^ & a 
boord to prefifl their feet agaiu4t m pulling beet by the crtisa handle c, which ii 
connected to a rod </ that slides lin^Al throngb braien fixed in a xtanfiard f ; 
at / b a hinge |umL, which pmniti the cduiiecting rod ^ tn librate with tli« 
revahitian of the crank A, whnse nviit utuata m wheel the pinion or 



















HARMONIC A. 


lEiuid1« if an di? taiw It tif whif^, it fixed the nnner-Ftimfl s«rriDg iko lit? 
ofilec of R fly-whE£jl In applying the Ubqnr of man men to an Ajii|tamt4it al 
til it kind^ thjetn WotlM he Hina odFontage in pinciog iheill oppnaitE tn mck 
otkEr H that a pall ihooM ha mide eocfi ttny. Fur tkia i^Hirpius the rod d d 



3 ht he lengthEned, luinCh^r leat ha placed oii the other of the liandud f, 
HnotliBr cnoaii hiuidlo between d and/; the men tictlng hero on ouch lidB 
of U]c itid d* 

Roving nnir cXpluInEil whiil u doFEned the most odriustiigcoLiJ application of 
mHLDiial lehnor to nmi thi' tuideiiliQid nature of thn term irklcli hoiuii thin 

articlu^ we lefee the reo^r for moto inTnitimtiun on the BubjEct^ and that uT milU 
getimlljr, to the ordcli ill. 

HANDSPIKE, A tuune giTon to a Icytr fimAiiting of n bof of wood 
QV Imn^, chlEfiy Deed an board iltip far heovinp^ renn d the windkuf- 

HAJtBDIJljL A. [dans where ihipsi tnny lie at olmlLDr^ Hcnrs from atormai 
The ptinripikl qnoUtieiL of tt good harhonr otB] fiufficiEnt de|iih of water to t 
the kn^ejit and eoffident hroadth and de|^tk for tlirtn to Enliar with fsclHty, 
and wiihexut dknger of fouadnillg. The ground ahould he film, aild IxEe- from 
Tocke. Jt ia deimahle tikat they be iktmitindcd by InAy hOk nr mountauii, to 
serceti iham &nm high wiod% and the bullcir if sn fkr Inland ar to dertva tbere- 
from incmucd eecuritj a^olfift being booiboided by lu enemy at bsil^ They 
ihould alao be provided with A good lightdiouH to direct ekipt at niglit, and 
with uumeroue bnoya, pootBp mooringi. &e. IJirbaurv nin Hmietiniiia focmed 
■Ttificiallyi either whully or pnrtiniiy, hy .tho hiiJilili^ of molcs^ breahvaLcii, 
plrto, End BCfDietimee by large floaling of tiniker, wlikh rkr and kdl 

with tbfl rule. See thn orticLl^ BeO'T, Bita^AWA^iair and Caitioji, 

ITARDjNESS. IT o reeietoncii- opposed by a body to thr Hperatlon of ilg por^ 
tides, Thia properly depeniL cmi the force of cuhtolon, nr on dial nhlcfa 
cliemislfi cail offinilji joined to the nirangEmeiit of the partides to tiiELt figure 
and othei ckounixIjitiGEa. 'Dia diffetenOH brlWcen hard Iradlem such oa ora 
■oA nJ3il inch ftfl wa eluliot Imre been ihns dehneA The waft body yiddg in 
preiuiro without ii^tmicotiEly XEtuming to iia. proFiouj Hifiii on taking od the 
proiftUTE; thr dorlk body reUimc fn tia anguud form apon reoHivuig fcfcu 
appUrd; white tl^at which i* atrirtly hard brealcj aamider when overromo by the 
farce brought agoin!t it H ia. hnweTETp justly doubted whether there k ant 
body ht uBliire thnl |e perfectly kmd, pcifEctly soft, or perfectly eJastic far aft 
bo^ item to piiaEcai tli£« lil*e qnaliliH^ Ihmiub in prnpatiiauj 

ilAiDEXINCl and CASU-HARDESIA'C, See leoB end Stmi. 
HARMONICA, Tl.c mine gtran Lo a miuicia inimunnit invented by 













iiAItPOON. 


DiTh Frttntlij]+ ill the tan^a we proiEucsd hy Mclion fl^niust the af a, 
icricfl ofcliiMcB- The gLufiei tire blown ^ ceflr M pussdbtfl into the fenti nt htmi- 
tpbertj^ niriog oaeih ah opeu neck or Bockot in ua nudilE^. Thti thickneu of 
tJie ghuB neAr Lho brim ie ob^ioE; pne-EeiUlii of Hit inch, hlit thletcF u it cornea 
oowicr tfao neckp wbiiib, in the loigeat ^ nho^ nn Inch -decpp prui aim 

incli taiid a hidf wldo vrUhIn } tliiHw dlnretLiiiutti icBEcncng as the ihein- 

BejvEa diminlih In skE, that the oeck of the imAUeiKt etl^l cot to be 

Ehortcr than half hu !neb. The iurgedt ghiEs eb nine inchEi in diBinckr, and 
tlie ixoiUkBl three inehe^ Between thene there are iwctifj^tkrEe dilferetit 
b£kb^ dlSVring from ooeh other a quHTter of im inch in diameter. 'The glaaaeB 
being eboEetir anil every one tnarked wiiii n dlEmood tho note ior whien it ib 
intended, tb^ are to be tuned by diinlnjahini^ tlie of ibMo ibqt aro 

loo sharp. Tbia is dona by grinding tbEm mond from tbo neck tOWdltfa tho 
brim, the br^ailth of one or two Ittchiitip os may bo roquinedp oAen trying tha 
by a weU-tnned piarto-foT^o or haepflichoiril The latgPBt gfdBff in tli* 
^tnimciit Ib a liiilB bekiir the reaeh of 0 eommon Toict-T and the high«t G, 
includiug three CotnpletD octavoa ; and they ore dlatJngnfahEri hy pwn ting the 
apparent pn« of the ^loOfa witliiia lide^ every aendtonfi white, and the other 
nntEB of ihB nctafe with the fleven pminKtic troluuifl ; so lllat glaiwea nf the 
aome oolotnr (tho wluEo aiccieptEdj sreBlwAys octnvesi Ed eocli other. llieglasBca 
br^Eig KtJtJodp tbry aro to bo fixed on m round spindle of ItBid froiip on inch in 
diumetEr oi the tbiekcit end, and tepedng to a quarter of Oil inch aI the Biualleit. 
For tbiB purpose tba neck of eoch gloBB 11 fittiH with a cork^ bltijcctiiag a Utthi 
without tno neck ; tltcHE corka oro perfanted wjtb htiltfC uf dilferent dJacikElcrf,^ 
aocoidlno to the diinciixtoni of the ipiudio in tlmt part of it whore Lhornre to be 
iLstciL 'ibo gkflH« ore bU placed one within nnotber, the biTgeit on tlic higgeat 
Ell d of the apindleg wi th ibi neck on twnrdi p the next £n Biee ja put into the 
otlicrp lea ring about on inch of ita brim eibove thi? brhn of tho dra-tj and tho 
dthcin ate pnl ofi lU the aamc order. From thcfiC expwd |[LAttl of each gimu 
the tone h drawn by laying a ftiiger upon omt of them as iha spindle and 
turn round. The spindle thus prepared u ^xt^d h oilxontally in thEi middle of a 
boXp mid nude io tLlm on hrtLEe gudgeons at each end. A iquare iliailk cenioB 
from fti thickeft end through the bux, uu wViieiIi fitionk a dy-'Wheelp to cri^uaJino: 
tbe modonp ia Bxcd« Thn wheel U made uf mahogany, eighteen iuidiei in 
diamelaTp and pret^ thick^ tn conceal near ittt chriimfcrencB about ^!i>lhB, nf 
Icul. An iTury pin is Hied to thE &ce of tint about rdlir inchEB from the dxIBi. 
and over the neck of this pin la put tbe loop of a string frotu n treadle, by whidi 
iho maehlna ia [lut in motiun. The whole ia put in a Eieat aiiil itEmde ou 
n J&on^e with four icgi- 111? ea±o Is Ehrre reet Inn^; eleven lucltft wide al tho 
hiiraeat end» and bre at the rmalleit^ it is ttude Wllll A iJd, which open* at llie 
mludJo of Its bcighr, and tunu tip by back hinnB: ibc JmlrmnenE is play ed 
upon hy EJttmg Before the middle of the set of ghiiaeg, rtimlng Uieoi with ttl« 
foot, end Writing them now atul then with a sponge and eleon watar. I'he £n- 
^Fi alifluM be a Ilrfe soaked in water, and qullo Urtc from greosineaa; a 
Idtle Hne rlmlk is mmetlluCB fioefui to nuke them catch th? (Uld bring onL 

the tufie mart Teadily+ fhdli liand?^ arc tiK^d, by v hich means didhrf^nt pmtB 
are ]kLayed EogetheF+ ” Tlie advonmgfis nf this fnilrtuncot mc,^ aayi Ur. 
Frwnkliii, rb rvt Eix tonEi ore Encomparohly aweet h^ond I how oi' any ntber; 
that, they mav be swelled imd rioftcfinl at plraxujE by stronger or wenkcr pm- 
Burca nf the Iniger, 4Eld Ctintinued Ie> eoy ktlgth^ and ibjit tbe tuatruxnEnt bdng 
oneo wvll tunt^df never again wonta tuning-'* 

HAHNESa. The furniture and equfpmenb of hoEMlj to adapt them for 
drawing carriagEa, and for being driTco, cuided, and contralEad. Tlia COn- 
Bdtueni parts of bamm ilO noticed uudier Uieir Bcparole heads. See CoLLax^ 
SxnnLE,. CIxafusUST 

HAKF. a atringtd inatrumBnt, wnaiiLiag of s tnangular framCp tlie chords of 
wbich ore distended m a poiSLlle] direction bom iJle upper partSp to one of itg aidex. 

riARPOON^ or EiABriHci^iHOS. A jaVrlJn Uecd to pierce wiiales, ui the 
Gra^alimd and Sontb lica hshcrittsi it hsj a hiwd^ Hat, trtongnlorp barbed 
head, well iharpEtieiJ^ la pcitcinda e'asOvi and a shank shout two feet long, to 
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extFPimtv of is Ifne, vthkh Lt» nreMy m tli* 

in iucPi'A nmfiinjif that U maj ran out ^laailyi wid TfflthflnE i^nUu^litig- 
Af foan aa lli^ boat hjks cdihb ViLhiB a compctcDt diataiifG of tHff wbflle. the 
turpootLcr laiinch^A hii iiutruuicnt, aii4 tLr Hibp iuuncdiBtiily Ele ii wuEuidtii, 
damndfl with Hiiiiiiinj^ nipidityp cnnylng the 13ai|p«vll aldug witL him, ajid a 
coiuidcrable length of ihe linei which U pqrpQfcly Ul down to give him room 
to dive. Bdng noon exhausted with the fkciguB bu d loss of liloodp ho Tne-ascendR, 
tn order to bi^atliEj, where ho ptesetitlj eipiM, aud ftoota u^n the aurfkcc of 
the waters tho}' a]TprfnLc1i the Ly drawing in the whjJe IiJie. 

Thla line la from to sevctity Edhomi lougi bjuI m^e uf the itne^ir and 
ioltceE hempp that it ttiny flip ea^fty. To Irrevrot the hoot taking tiro by tha 
fHctinn of ihE line Bgainat it, tE U conjtantly waloretl bj U pw^ven oub. ' Thr 
haip«oii is aUo emplo^^ed lo catch stnrgeaas, end other targe diilL A boot A 
emtury egi\ guti& were tried for diaehai^ng harpoont, on ihc pfreauEimtiaii ittat 
they could ilrike the whelea aE greeter diitaneoa than by bend. They were 
ided for KTcral ^eaiottH, huJL tliclt ccnplDymEJiLt has been ever since ahandDnvd- 

HAHJ^ICHORD. A itringed uutruinent cenlatnrd in a large case of 
wood, hevmj* a double nr treble row of distended ■tringHp of bmsa end steel 
viret, mpportEd by bFidgci. It ia plnyed upon liiniliLdy to the piono-forte, hut 
mBtoad nf bninnlPfl wered with kiilher, the tone ii praducud hy liuk upri^t 
pieces of wudd^ calkd jack^ fttraisbed with pirecs of crnw-aniltf which strike 
t]» wirea, Tlie pijmE-fortc hsa now aim oat wbuny anperaedHl the tiaxpaicbDrA 

HARROW. An agrwiiltnrd impleruEnt, used for taking and levalllng the 
euFtlL. There nfn twu principdl dlfittncliuita; numrfy^ tha CUtOmon^ and|E]je 
jolu ted i^haln harroWk '^ke common bjumw it usually enadr by Gumiog tnge- 
iher a ntimbcr of rtont poniUel hua, hy nteaua of blie lik-e number of similar 
barip «iuidiAiintt and crusning the "othem ai right imgTei, thna lEarin^ 
uniform aijtiare spacH between tbcmik To iCrEngtbeii lids frame, a har u 
bled dEagunnIIy tn^FaiiM them. Th? Eplkoi or tanga^ which are made from 
four bo twelve inchef in length, (arcoiding to the nature of the snll^ or wurk 
tn bn perTonn edt) ore REed to this Rame cTtber by nuts ttud screws^ or by rtvek 
ting wm down upuii iron waHbctt, ii/ler parsing them ihrongb tbe voDd. Tlie 
ftamn of erjurse I3cs flalwavf UIWU tha gremndt with tba tnngf to the grtmndT 
and it ii drawn nerms the n^Id by entile yoked to ndudn Rjtened tQ oriB comer 
of the harrow- The chain OF acrow linrrow U irtuidii lo divide diagonalEy intn 
two thm f<mnhjgt as h wm, two irian^ar harvova, wUeh at[r honked 

and chained tn^tlici'. Tbk CCmtllvAEkoe adeptH I tself better to Lbe ridges and Other 
inei[mdltLei or tb(? gEWnd. SomEtimea, In lieu of tbisp trn cnllimoil Immswi 
ara chained toga^hiT, and applied to clRct the -iuma object. 

HxkRTSHOil^ SHAVINGS. 'Jheiefllmtingai alihiwigh qrigmany taken fnim 
the home Ejf Htags, or harU^ which are n Epccias nf bone, ara now nhtJUTlcd 
chi£% by sbaltug down with a plone the banes nf OaIvcs. They fiflbrd A 
nutdtiaua nnd spewlily tunned jaHy. 

HARTSHORN, (Srrasr or,) Es nuw nannlly ohtnened by lbe diaiilJatioq of 
bonce, hiJCila^ hnrn^ nnd In gcOcfol the mfhic of tlangbler-honjffl. An iron 
•till or tetort 13 gcticmlly used with a pipe leailing fmm it mto n womi enn- 
denaeT. Tbe rdurt ii fiSed with houef rongbly broken, or oiJi*-r irmrerlidi, nnd 
a Btrnng heal applied. Wattr, and a tar-like ailp UCCCUnpan i ^ with a fmtld in Huin - 
tUahle gcait remit; carhunlc acJd hIsci COnies ov^, but this li moatly Lukrn Up 
by th t AmmontB, wbicb is formed at tbe aama ttmcp and received in the atatc of 
urhnnato of ammouti. When ibe dlUcrmt tfuhstwifiW have bem condanMd SU 
the wQTijt, thoy ihqnid pass into a r&cftvWp which Im un cotumunication with 
ihfr open atmntnherEp (un tHXonnt of tbn ovorpowering timsAEice nf iti ndnur.i 
hut whiah should hate a pipe iuEcrted mlo the n]iper p4irl nf it, And connected 
with the a^-pit of tbe atilL The iaflaiEimahle gafl and the JUiElt am aunvnved 
to the fire, where the futmer ipniics; bnt cara miiit bo taken to avoid any 
EKploilon, for when ihe orelution^ eif the iniammabla gtn benamH abw 
or ceusei fentiialyp the cciurnim ftfT along tha pipa intn tha eloftd 

reetlvrr, which b filled wRli tbs fiame mEamniAblo gaa; Emd, kinder thoK dl- 
cumitanm^ an cxploaion will take plaCCp whinb will not only burBt ilkO PEcweFp 


UAT&IAKING. 


CC7 

bul other Thia Mr. Gray ohMire*. mtLy tw fltoidE4j by plfljcij^ 

a tbIte in tbi' pipe apDiilng^ >0GtW&riIa, to bIEow pawi^ nf Hie and 
anoLber rdriT into the rtcti^Fr (rpenip^lnwarda; hy thii ineinji the flamio^ gu 
nrli] be stepped fn iti to the TEreiTer^ a» the vaJve mto the receiver npsn- 

ing^ will admit the eammoa nir to dlE tm tb? Thli&, by meana of thia 

apparatuH, if It be WcH calutrueEcdp EtnfJ proper Ititing be employrd, ths dkltiOa- 
tion at hartabnm be camed m ab»ait without any imell, altbcra^h the 
odoor of animal ooi W so remartably nffkmsTEH Tlfce Grtt prednet coEuisti of 
WoiET, oniniiiJ taii and TcilaJile boIl A ^rat part of tb e tany ail may he icpa- 
rated lumbiLiiKially f tbe fE^t, In a jpneat mruiite, by a flEctmd diatillalign with 
a ^ntle boLL Tbo liquid which comet over con&Jttt of a nlutdan of lesqiii-cat- 
bonntH of ammoitia, with a fedd Knrmal aih which girta it a peculiar Ddoqr. 
ThiE liquid lb EtiJl iold id tlio ahupa under the name of spirit of hartAbons, r& 
the alknJme liquor ubtAined Emm that Buhitiuice wba at one time thuu^li^ ta 
iioflieta certain medical VLrtuet, not to be found In the alkaliuE liqu<>r obtained 
□T»m nthET auimBi matteri. 

A wElhknnwn covering for thE Jiepdi anil diitingU^liEd from a cap 
nr bunilDt by a briai. HiEy are madE by THTioUa methods, Afeurdiug in the 
natmfc of the iubatancQ of which they etc cumposEd; hut by for the greateat 
number are formed of tbe fur of ilMertot milmal-ap bv a procf« called fEltmg; 
thia numufjicture hsa of tote yeara beeome of cotLijJiiraMe commercial unpor- 
taneoj and nmnerfHJfl impruveuieute have been introducrd into it. The malrdlBli 
for Joaliug hiLta om chledy mbbitB^ fVir^ init aft from (be Kkiup tiagetber willl 
wool and b&iver, to wltteh rna^^ aho be ulded mula fuTp and kid bah. ThEae 
ATI? miaKi in raimia proporhouiit and of didk«tit quallticffp according to the 
^wIub of the bita intended to be made^ but IbE hea?er !■ HOW wholly imed for 
facing tile Elncr halat and uol for ibe tnaiu bndv or iLuE! Hie first process in 
the nuumracmrc of hqtB £i termed whiela ha» for its objEct to scparaie 

tjifi fibresp and bfEak np any data, ao ub to form the whole into a kind 01 JigliE 
down I it is pETfanned Hi ibUoWs—H ie workmen ia provided With a pole of Ash^ 
fir wlnta deal, about seven feet long, having a bridge at each endr kvct which tu 
itrf tched a catgut about of on inch thiek i and a pottLou of the material being 
kid upuu a hurdlo nf wire^ he holding ibc how burkentally in hii left Imnd, 
nearly in cantacl with the matErial, givea the itHng a plucL with a wooden pm^ 
hsld in hii right kauA Tbe string, m ita retunip atxlkea lha fuTp and eau^ei it to 
spring up in the iiirp and fait m a hgbE opn fomip At A little dfatanee from the 
maaa. By repealed atrokES^ tbe wbolE sa Bubjected U5 tbe tww j and having ihus 
fullcn togethiu m all durctinns, it forms a thin THElU or SuhaLance for the felh 
The quantity thus treated aL once Is called a IkUtf and Haver OXiwads bolf the 
quantity required lo nuika one hat 

WhEu the bait is lufficiEntiy bowenl, it U rvady for ^a/t£sniny, wbucJi it tbe 
fcenu for tbe commcnCcmvUt of the felting. Tb£ prEpared being avEoly 

diiposed on tin; hurdle, U coveredwMi Alineti cIolIj^ and preHEd backwordB and 
forwards in its variiUis portii by the lianda of tba workman. The preasiire ii geutlcp 
and HLohsLudB ore vory tllghlly ujoved huckwordB and forwards^ at the same 
time, durougU A fpaoe of perhapi a quarler ef tm iuch, tn favour the hardcnhig 
entangling of the dhrea. In a very abnii time, UlO fttutT acquiTES Eulbcicnt 
dnnD£« la bear carefuliy handiing. Hie doth U then taken olT, nnd a tbevt 
uf pnperp with fta couicn douhlod m, bc as to give it a td-unguLatr DUtiiuB, is kid 
Upon the battp whidi biat il fuldid over the paper aa it lieSr and its edgEif 
tn wilting one over the Other, form a eonicid cim. The jorsEmg is loon made good^ 
by pte^mirc with the hands on tbe cloLbr Annther ban reodv hardened Is m 
the next place laid en tbo hiirdlo± and the cap here mentinned placed upon it 
witli the lainfcg dawawardL Tb^ \mt batt being also fblded np, will hove iij 
placo uf junetinn diametricony opposite that uf tiic inner felt^ wklcb it must 
thtineforE gruatly help Lu Btreogthciu Tbf ptLudpil ^rt uf the lUtelidEd baC is 
Hlus put togetbiT, Olid now rcquIrEs to be worked wiib the bands n cotiBiderabk 
tim e upon Lbe biiidlFp the doth being alio uc^aslauaDj iprtuklcd witli clear water. 
Uuring tlie whole of tbU opeiatinn^ wbkb la called luueulngp ihc t^t bFcumes 
tiimcr and finneri and contrEcta iu Hi dJmenalons^ The use of the paper u to 
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jirpTffnt lliif iUlM rnMn fcitine TI»e basonme b Mlpirfd bj a stiJl 

n>aFE pindnnjilicm af f^Ilingj. callEd iror^lwi wliSch ccinsEeta in pJimgniB 

http « fi,uldniti tpntfilriin^ WALer lUglid^ uciduffltcd with mlptititic Add, and 
ibnd wurking them upyrn Mtmt forming tlio ^iistnim of a ontiCp meeting 

in thi^ couldmEi at ths middle. The impcrfu^tiani pf the JelEiDg now App«Lr; 
and till; WPTknmn ^C;ki dul ibe knatM and olber bard iubataneoii with a l^kiut 
niid ttiiib mtive fur njWTi aU iUf h porta na Btirngthcnnig. Tliiil added 

for ii patted durwn with a wet \frmK ond M»n incDcporatta witll tlifi Tffll- 
To wfijrdi the dote of thb workings the bsarCT for the nap U laid on# By tlieae 
niffJHU, the oalHtaiice of the lut it fnrmrd into a ^t of cLic iextnreT plid^^ and 
capable of f;X.tii]iBiDti (DllbnUgb with didiculEj^), iu every dtreettan, bin the figlllTv 
ie itib j llie iiei I tiling to ba doncp tbererore, ia topvte il the TC 4 |mrt>d ihap<. 

For tijii puT|vnBe tbn workman turtu up the edge or hriTii to the dcptli of ithout 
on iiicb mid D hfllfp nud then retunia tlio point back agBXD cbrE]rqi|rh the centre 
oT uii of the cflp, 10 fxtr oj iwl to take out tbii fold, but to produce onoLber 
Inner t'M of the lome depth. The point being returui-d aaoin ]irwlku?Ta a 
third Fotdp and tliui the wDckmon procetda iCntil the whoJe W ncfinired the 
appcomtice of n flat ditnilac piece, egniifiing ofanurnWrof cmiooitHc ruldx 
or oaidulflliana with the point in tbfi rcutn!: tlua !■ laid upon tlie plonlti where 
the Woikmattr hrc|rfiLg the piece wet widi Lhe Uc^Ltul', pulLi uUl ihc pc^t with 
hia ^ngen^ and pPrlOtf it duwn Wlih hii kandfi, nt the oomc tune turning It 
round nn iti centre iu contad with tbs picuik until he ha* by thiimcaiiaTiihhed 
out fi flat pcminii equiJ tn die mtended cTKwn of iUp linL In th* nmt piece he 
takci a Idoek^ la the ernwn of wbicb he nppEiea live fliii conird portJuu of the 
feltf and by fortiog n Btriog down the fidci of the hlock, caus^ the nc&l part 
tOaB*nijir ibe f^iro uT the ctoWBp whicL be conliauEfl lo WCt cud work undl it hlM 
pirrocrly d^rposed itself ornUlid the hlock. 'Jli r brim huW b^cOTh Hkc a puckered 
or flounced npwndihgB miind die edge of the crown; bul Eh r block bfiingici upr^ht 
on die p]aakp uie rrnulmt^ flgirre k loon given by working] rubbing;nnd cxlrihding 
thii pfitT^ VVoEeroniy kuaed in thii opvratltin of blocking or reudiioning; at the 
cnadiuion of whkb tt k prcssc-d out by the blttnl edge of 0 copper inijtieEncnt 
okLtrd a a^jTHijur. Prcvioui to the djiiig, tbs nap nf the bat ii nuaed or 
loosened cut with n win-brush nr carding imtniment. The fibneH are too rotten 
nfler llis dying EXp hear thil OptmtlCrn. "Jlie djing luaEcriak ore logwood, 0 
little oflk bark, and 0 miituTE of the ndplmte of ituu and of coppET* known in 
the Tnirt4 by the common name of green coppepna and Uite TitrioL The hats 
BjD boiled witb the logwood, end aftjiirwjirdB uoiotifacd lu tbe uma Aoluttonx 11 ie 
dy^ liItU are, Sn tbo nest place, taken to the ilifleLLmg ihop^ tine workman, 
cBEifited by a hoy, dflCa Ibii part of the hutdlieift; lie h&a two ifcBEela or boiKn, 
ode coObiining the gruuuils cf atnmg heeT, and the rumlaititrig mehed 

ghie, a Uttle tidnaer tlian what ii uacd by carpeuterB- The bear g|UlmeU are 
applicil ill tbfl hidde of tho crown to prerent Ihr glue fnitn eafiiieg tliroUgh to 
Che and aloo togi?e the Tcqukihf litniueH, at a l«i expense tbatk could 
be pmdueett 1^ glua olanr, Tbeghie itlflhniFtg k tbc-irfoTie appditd after the 
jtoer grounds Are dried, nnd then only upon the linrer face tkf ihe hrun and the 
inaido of the crwEi. The dr>‘ hrtl, after this operation, ia alwaya righi, j|ni) jj, 
figure nregular. "llie but dreoBtug k girrn by apiillL'aflou of mdutbre mid 
heat, jind the us* of the bnij^, and o hot imnt oa hcEorc rurntjoiird^ somewb^ 
hi the ghape of that uaed by taUont, hut ihortcr and bmader on the fisce. The 
hat being floftnuid by eapoiure lu iletiin, u drawn upon a block, u? t^lu'ch it k 
securely applied by the furmi^ method of fnrcmg a string down fnjcn 
crown to ujB comiiiciiceinent of ihe htini. The judgment of the workman £i 
cm;iiloytd In tuuiatenbig^ bruBildng, and imping Die bat* in nrthir t& mTo and 
piTserve Uie proper figiuc. Befuro the hat k qube finished, the hiiTni are cut 
by a knife otioched to a radius rod « u to describe a ekclr ] the mt ii not 
cojTUid cnllrtly ElirougK W that ane of ihr^ kat operaticua coiiButa ip t^aripf uET 
the mdDndanL'pprt, which, hj that dJeaus learaa hr ed^n^ of bi’avj.t' 
t)» fxletnid fiicE of tLe lirim. IVUen Lkc lui ii tbtu ihe crown u tiiid 

q* in gnuxe )>Epct, wlklch Je hmHj irnniMl down, wul it if iLm roaJv for tlio 
aulrttqtufiit operidloiii of linings fot aokr 
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la tlml w^rk^ Jaumsi^ YpL IV* 4U^ ire iiiTinnil 

EUgg«alil>Il!l far effretiDg^ miuiy of th^ flirEgiii-la^ ulivmtioEiB hj UluliSjict^. 
Amongot other iul^ecti pmpoiwd for inqiurj' aw the Mawiiin: — Tfliether 
cnr^tDgi whirl] i» mpidly And mechuicall^ ann.^ be infeTbr bowiog; tth^her 
B Biimfiion of heltfl Eir carding might be throwit an B flutod conep which tBpidfj 
RTolvii»g in ccrtitMt with thfrc at more cjflmd^ might ^ctfonxi iJie hfirdccittig 
n.nd oven the froTfcing with much more pcaciuon and ipsed ihui thaj ere now 
demo bv hjinrt ; mid wbeibor blocking nr ihnpuag ha not m. proc^ii extnmiolj 
well colcnkced for the ctpernlion nf one or more michmei. Tfacee ing^iau* 

vuggentioiLB hiiVE recently been in iomc nieBanri! urted npoD. 

In 1&26 Mrr G. Borruliine obuined k patent for on E^rporBlne for ibe mnkiiig 
nr Mtling up of bBi bedjE^ oa it h teirq^p m wbicb hFrcral tunin or Eustnuiu 
of cones we muio to tntnlre Iheir uea ; and ibe Jkoma m which theie 



eanes oct being uiuiii tn vlhrnle borixoiitBlly an h prot tmd iwtvaV the 

fiiameata of wool ora aoiued tn trarETBo each ather duigozukUy, as ibey a.ra 
wound tipon n doubk conop and by that mcfina to produce a matted lubstMCO, 
which is BJ|erwsTd» to he welled ihmnk, and feitr^ together fn the vNial 
miimcr. The hodki of two hs\^ each of a cftotcil hgure, me thua mode DTor 
the miTfiiCE of a d^hle amSf whkh am seramted by ciiltin^r them nlong tb“ir 
middle nr hasm LEae, and i1i|Tpii]g them off at the entb nn in iha diagnurip 
repretenti this double conicoi blocks and b t two conical roilen^ of which tbaro 
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tW9 muf< ihc uppaaitid rutile df ihi mfrcliTni^ itut seeu iji thii vicF+ 
nvei of tUiHi£] fifiir rdt«n im pJv^ In fludi an inclined pt^atiim oa in udinli the 
C«rn? b«Tur Ef|iiitlly upon Tile tWd frimL qciim ££ liavf 

fi^cnl tipofi Uie-irliaflCB turobcvii'llL'd kuotLnd wh^U^ which gear uttu oan uholLbc 
R ft pjiowii; and rota^- toOlluii Ifl Jflteli tu both by lltt? I«lil nf Otie of itiDm 
takuig iiilo ubfiecQicd ttioth oriii pjjiion thai rcvolTea npem a vcrdcol ipindicp to 
vkicli motion ia eomiiiunccatBd by a hand and rigger. Ths kj^e doAlfl Cdnc 
mir therefore, ii matka to rorolFEi ilowlj by' the fHctlDfi of iu lurfuee eijflipjl the 
four emiicdl tollen ondcnieath. The i^orr dF wool heing eoeieIucLoiI &oia the 
daifer oF a eardiu^ oug'iiiP^ phiced beliiod the machlTipT tJaC kipjiec tide of 
kha iloiihfe cane aui the ceoBt hh being mode to revolve u bcFor^ 
deiCTiheil. cnuaca iLt liivei of Wool to be wtmnd round the pertphppj of ft o In 
Etn luiafarm 1iLyor+ Ett i^rder T-D gi'TO a dlugomd CT^tUg to tho tiLamentiip 
Lhey Jicic w oil lid npoo tlic dayfate CCine, ihc miieihinc is mode In Liim portly 
TOiind fiorirautoJly upon the pivots iq and upon n jwiv«l joint / at lop, 
to wbjeb tho bacK |ytlt of thr luacliiJic ii utijuehfd by II beut Rid mi mSf tJar fcifni 
of whieb bent rod la ejcpUincd by the irpomte 2. 'JTic geiiring, by whMi 
th-p viiFTiktmg motloQ of tbe umebmE ii elferEedj En not bnmglu into i^w in tlie 
figorej oa it cotilii oot be di^tmctlv exhibited ; but it umy be esfliiy coinprc^ 
bended that a romry miib blehJ fever will otFiTct thii nuovemt'nt. Tlau plan 
oho¥0 doaenhed, at wQl he doaely re^niblm that suggcaDed hr 

Mr. Nichabon fiir prcpoiiiiig the bidles of liiiti; tUm which Wo are about to 
describe bj neaidy tcreinhlci bJji pLoD for &iiibing thenL 

Mr. OUtin^nibaWr of AluneheftCTp about the year ISSf, look out a potent for 
n maebine for aiiuting in tlie lireiiuig zutd dnlabftig of heaTer or Mi hat^^ by 
wfaicli ordinary labour in those opetaiioEis is mnturiatly redueed, t^nd ilio 
woih U completed m much lem time. It h ctnifftniEterl on tba pdneipk nf tfie 
liilbpj and the appuratna condtti of three pHneipd pnrU or Uthes, which are 
nil Ihced in uqe atnnig frnmet motian ]a giren to them by lurauj of a band 
piling from atiy Iti^ moYcr^ (oi a HteunrCDginer watef^wliefl!, &cc, Tim 

bni or theie laltioi is ootutnictcd the lame oi the eommem irood-li£rQet"i lotbe^ 
anil ii i3i«d for the puxpoio oF tm uTng- or dreoing tbs atdea of tlie crown ^ the 
bltick Upon which the hat is fiiced ii naadc to lit do the cbuch oF the laLbe^ and 
aa the hrd Terolvej^ the hot imn ti applied to ihc Huiface bv the workman^ 
which qmekly amootbj the Lul;^ gluing it the niUal gloar impBajance i tlie 
TfilTfit euahiunp and the votedus hmdies hntLcra an fikewiaa apphad, u 
may be ^uirLd, wMlt tt !■ tliUs fevol™^ tlU that part wF the hut U Elniahed, 
when it Iv rEnnoiied and pbend upon itliis block oF llio next laEbe. lliu seeoadi 
lathe u consLrttcIcd with a rcrtical shAlt, ho ^ to ptEiduce k horknntol rt^Eaij 
inMion til the liatr wbidi ii better snited fixr operating ni»n the Hal part of 
lha emwn, and tlie i^pper lade of the hriim Lhan a Tartici^ tootiim- hot 
having undergone the tiHuJ mnnipulutiaDi in the aocond lathe, ^ removed to 
the IMrib where it h introduced^ m an inTcrlcd paaElion, into a fr-nmi. made to 
reedvD it, which lumi round irery stowly in o boriaonuL direction (ihc oxii 
being verdciilj; bete the workmen micith the nsdcf aide uf the br[m+ by 
drawing tlici Iron acftna it fhim the ceiEitra uutwardL The bait beift undergoea 
tfie uei^ extmdaatlQiu, and nlcldup-Qut of the extraueuus luid ct? 4 LrBe Imira' 
aSer tbii^ it is again subjected to the runner upeioligns of knuino^ and bruu bmc r* 
which ^niibea iu “ 

Hatch, and nATCnWAT, llaichway ii the square dt obtun^^ oneaiB.* 
through a ship's deck j and the cover to it is the haEdi, whith is mEneShiBi unn 
Tided with aatiating^ to admit light ohd] air beneath- ^ 

HATCHET- A email ate Used with onl^ one bmil. 

HATCHING. The pruducUon oF chickens^ or otW inJmida qJivfi from 
oggij whether by ineiibatiEra nf the parent, or by attificiid hiat. Under the 
artude Em*, wo hare dEKfibed the mode of lintehiag cbickeni liy the h-jit uf 
iweni _ In the neal^j^le we ihatl notfee ih^ Importiint art nf hatebniE fwb 
Wnielh Li pmekiied WItll tnneb suvecE* in Chma a I 

HATC HI so UF FISH. Tit Chides Well the maim fi*K h> wtlrct, 

Iiig It Oil tlMf nui^in miiJ Burfato of iLc water, aud then liUin^ ihe .hril of a 
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an 

HI! likici iritll till? ^llilillIILJ3 mn H Pr CEUllJlirLft til# ipawH. Till? hok" 

ill the ill waxed OVeTp and it b jmC under n lictui^ bun. Ae tlie exmradQn 
of a cprfaia ncinlMfr of daja, they break thn ibL-il in ifOlot wnunL-nd hy Uin beui, 
'riie y43faD^ ore prescnlij hiiic:3]i^ and nrs kept in pure frefth WfttCT till they 
otn otiDugh tCh hc tlirown intu ihn pond niLli the dM JiBh. The iole of 
Tot thEi pnrikotfe forms on important artleiiA of trade Ln CliEun. 

li^lTCFTMI^XT. TWe ccMt of BTcnii uftt deiid p^rwn, nanaJty pkcEd in ths 
JxoJbfc flX the hunae* 

tldUTBOY. A luiutcal inslfiimunt pruviiled with koji btp ^ tint 
blovn hy arced nX ijne ^nA siird tipreailin^ uul canicalty to'rarib tiiL: aihuT unA 

IL\y. Gnws dried In the Hie Hak of mh operation briug «ur 

ciuBfulIy cnmnlctadi Eiwing to iinfavEHimhlE ehsE^s in tliE weiUhurj ii w A 
kflOWn ^ and ttlo luia to iha CiinnEr m ninfleq^Uence of luilg cfOnlinULed toidj and 
Hoodi, ofEer the j^uta b mut, b Bomclhut^ very it hu fioeiirml In lu 

tbjit A remedy Mr to ttriou-i an crD might be fwmA in ptmrlding foiiui 
E toiple trcipjiPDiy Ereodoni in tJie bny ftoldf tha eoBt of wlnelL WQoid bcb for ]eai$ 
UiiLEJ lEiB vaLne of the crop saveA Four paB.taj or hup palcoi might be bicEEl in 
the grtiund, hi m to rnriu a E^uadriingiej witli one in thi' lildddlL''ji uf greater 
helgaf, u4 B eentriiJ Bupp^ir^ and In fonn iho apex of a eouinal top or itiof. At 
abont ft f^jot fru>iii the ground, oduic vety coortc neltuig might be ttrettbed 
horizuniolLy froLu pule to poie^ ami thereto tied; a quantity of the green hay 
might be thrown lightly upon thi^ Hien, abov^ Lhls layer, a iecoan Bqlit uf 
uei work irU^lit be lnid, with a aufficacDt vpace imdmnciath for the free passage 
of ihealTf Jino upon it aoeeonditratum of the wet hay may be thrown; proceeding 
in thu numner, t£er nborE tieri ai li^h oa may be eanrenient :; which,, by the 
imbtaiiee of a traggnn ru B stage, might cuHy be railed Hi twelve feet, and be 
coverri;! either by a Urp4UilL»p m a runlciaJ top nf hn}\ In orettJoos of thb 
tin A t3ic hay would thusoughiy dry, autl the muteybb of which they aro formed 
wmiiti Isffc Eiiany yuara^ might *^ad1 y bu Etowad away, and be nmful for oUjet pEir- 
poseft. 'flic eoojae hetling in whlell Vtioltcn ajth packedp made ot the lunrcd 
itmmb of old eable^ wuwd be rery ^henp, und durohb. Tlie Tj^roieae 

Imve a method of prwerviug their hay crop* which seenift to deMrro imitation 
in thu oountrjp oa it miiy ha perbapi mnro gciiecally and caidJy proEztiicd. It 
b tbui dEBcribad by Mr. Brauedrmr in a lutter tu the SoeLety uf AjiSf ffc. 

I ham obEErredi in the cemrsu of my jounlc^d in the AlpLne dEstiictA, that 
iha hay u pruiEtTEd In the muaduwa luid an slupc^ In simationi wherE the 
eoekij oiu mpuicd to ihs Octlou ni tuircElLi, by buhig cveked Upon atokeft 
haVLUg two ur throu tnuurerse pioCua nr we^CnI fixed in liiem. The Itakc b light, 
about five or stx incliea in eiruuuiferenee, uid about four or hi e f 4 ,'«t loEig, 
Theoe ore kept by the farmun to iurg^ quontitieE, Euid fitowed away cumpactEy 
ilEiriog winCcTi. under the iil'crbnEging tuubi of tbclr dwellmgH. U brli itiun, 
they arc liriTen iiprfgbE into thn grunud irt conremnnt djiimiE^ea, and tlie f ra« 
wlien cut u thrown upan them: it ii Eupportrd upon the cfEna piecca eiE euhii 
f]f tin? buy-stakEr an wbbh a kr^c cock may be rotnted; Elie lower Ei Utee 
frum the 1^130011, while the cutdidi^j raked imuotht carriea off ths ruin; in tbia 
manJlcr it 1 j oHen lef% for woEki, if ncccayiiy'; tba air GrEElj ontGEiiig and 
cireulalingp driua die hny, and fifEEpiuntly it li navisr aprEod, Bxcupt during part 
af the fa rwndilE dsj in which it u huEued. 

HFAf^TlL The pavemant ut Hudfocc du or over wbiuh fuel ii hurtiod m 
apurtmentfi. Bnl the term hoaiih, in unvai impliei, tlie grate and oppa^ 

lutni omplujEiluiL board ihip for prepaitnii the focal nr mesKi for thu ihip'a 
ct^mpany. it b hacii Upon ueckp in a imiul coverdL bnildlng, htled up with a 
Taricty ftf convtnbjice^ for the imok and hli opcRUlcno, Tlie moderu apparatus 
lUEmlly co^nptLie^ n ihuun bud.4rr, eopparip orem, hut duiHti^ In oddidou io a 
I mga open fire# 

Sea CjM-oXic;, obo CnCJiLiTar. 

IllllLlO^llhlTEit^ or ASTKOMi^FEii, bauIniiruEuclit iiivcjLLrEl hy BcHigfui[, 
for measuring wich cxactncii the dimaetcr of tli e iutr, tnoou, and plonetL 
TltU inalfLinieut li a td^Empe, having two object-glaBses of eij^uol fbcal diatAnee, 
placed ^de hy ridc^ » lliat the santt' gloix icrvca for bothp Tba tube of thb 
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fhflt rtimft tit u of A Eik&icBl Lu^r Bt ihe iTpp^r (wfaticb llio 

two otject-glat8e«) Him at ihe lowerj, fwhlcli |i funiiibtd witb an eyc-^au tuid 
EnicrDmEtE?.) lldLCti^ twa distinct BEE foma^d iu tha fo^ua of the eya- 

thf: difiQiiGa of wliicli dEDEoilEn? ttjMaii tliat of tlia two oJiject-glMiaa fivm 
ODE anotlipr^ jnay ho meiuuirEd with 3io ficEiiTHcy^ 

HELrOBCOPE^ A. ieloKOM fiLtEd fpr vieinn^ tha snnj wlihtiut tLuuldnM 
the eyfii, by iMllSg proi^Ided wiui object mnd thit art Col^Tcd TfS. 

or jprraEii. Uuygom iiaed unly a plain elilia miictEd over tJje ddiiiao of a candlc|. 
winch lie placed bEtweEja ihc eyn aad mo eye-glaaA. 

HELIOTKOPE^U a aab-apBoiei of rfaoEuhoidfkt fluartiL It u rEgarded u a 
preoioui atone; iho colour etgch* of vatioua ahade^ and itrenked with red 
veSrWi The Liond nnd iciU'letHDcdj nnd thfi yellow dota and ipoti' we nwins lo 
diaanni in Ated jaap«> 

IIELMj in haebI ardulscture^ tlio AppanUoa fbr itcrnog or guiding tbe 
motion of ft ibip. The hcliti Is o&nalty eompoBed of three parta~Ae mdderr 
the tiUf and the whofil, except In amail TMaeli, wbeTs the wheel ia nimecfliih 
taiy. Thn ^dder la A long and Eat plocE of timber, or asiemblnge of denber?^ 
atupeTlded alOBA the bind part of a ibipv atdiHpaat, and lUHlioj; lipera bingciL 
The tiller iv a long bemn or Itvi*!' HfctEd into the bend ol ihc ni^ei within tlie 
vtMidj by mcAna of which the rudder U turned to tba right or IcA, aa occaaiDn 
TEf^Oirea, In ordET that the Mficmnaa cruaif remain ■LatlnfaExjf an u to iho 
EOmpaia pla^l lu iho hinnnclo, rop«i% called tiHeT nopeir An nttached to the 
end of lliB tiOer* and, peasing throogh leadiHE hlocba in the vesBcla dde, are 
pulled by tho steeiimau^ whEre an [acreABCiTiKPWcr la ne^pqlred, iimnll tacih'a 






arn riisployetl: bit in TaMcl% the taTIer ropcA m Wfuond upon a baiTEl nr 
Eyijnaer, which b tunicd by mconi of 1 wbeEl t«t trpon the axk and Am 
muhcd with en nrciglil pTn/E«ing erect of the fudder iu EhaiiEinA 

ihr diwctton of n aTiin t bead, accEffding jm It jh turned to 
frtmi thx curriMH produced by tlit vepet!* pwin^e tWigb iLc ^aiEr JtriMng 
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iMTB fuTcibly iip4ii tbj 0 ildc wLicIi !« titm^ the current, tlian u^d 

thff oppoaiEje tide which il turned fimn ic^ pud, ba the rudder plae^ at tllfi 
tntnrmiu Cdd of A R^iip he evn&MerrtL m appH^tidcd to a lever, the fukrurn 
of whkh ii iomsirhcre abdut the nntrf cf ntts-lj lha prc^mir dun 
exerted fi^niet il natuTfllly HViiHea the rlup to hira tipno the ireqtre flf gyiw- 
tlrrcip the proportiuiifid iQ tbif Telockl^ of ibe current, pud ta die 

m^\s At which dkD rudder «tand» Cipr|r[»ed to iL Ship which hkve whit ia 
eaUEd a. Ml bntEeckt dist U> miy ditir bfCHdth Very fxir ait^ are fouFid not td 
BJiiwer iTie helm repdhy^ owin^ tu the water not coming CBMily Id the rnddcFr 
Ti^ rijmedy tbia direct, H fali^ Jlemjwai ia Mmetimea bdll^d na, ami the breaddi 
□f thn rnddET IncrfOJied» hlr. K CaxeVr vurrej'vr af aUppin^ at ^latolp pro- 
pQiieA^ M a ntdre eSbc tual rmnedy for vea^lf hnit^g the olTortf defeetj Id bolt ou 
U} the Iceei a piEce aUe foot U1 mehe* ahalh muimi^ ila brsedlh tWO^hfn:U for- 
wEinii?, then lauetrdl td nothing bb fur ad the grip, odd Eo holt anDthar pLcee 
of etpml bre.ft^h o^^ to the bottom of the rudder (ai ihown tii the dtmwijiig9| 
1 end *2^ an the preceding '^hieb wiU mahe the ihip hold ft belter 

wind, Jimd anxwcf her helm and ilcer perfocily Easy, By rErerrncc to 

it vrUI be eeen that the eflbet of tJio water upn ihd addiicdiial piece wQl 
1 k‘ fully e^uttl to that upon the whnlE of the ruddier before it wiu pul ua ; for 
iLa water nmldiig hIdii^ the ttftt bottom of theTESoet, end aloag the aide of iJta 
iEel+ wilbdut obt^uelioo, flrihei iman the now plecE wiih great force, ami at an 
MlvpnEAjteOTl# Angle, and nEceeiaTily mikket the veeacl oUsWet her helin quickly^ 
Ship of war, and odior lutgi TWeU, if they honpn io etrihe die gTolUui when 
i riditlg heftvi!y Ol anchor, or b^' toltuig im a aaiid boidc, ote very liable Cn injure 
lire rudder by learing it aWfty froin itH- 
tunlikgi- To prCTCfit thia, Mr. BiUmflni, 
nf Dipt ford, proposn that the Idwer put 
of the rudder ahMiId be tnude oppphle of 
aliding iip into ft eftvi^ prepred hr leroiro 
aud of detcendbag by iia grBvhy into 
iti original pemitioQ, oj ioon aa^ the vesol 
getx cIeet again. The changxa in the 
eunatruedon of the TtiddEr which Mr. HiU" 
lELun'i pLuji would occasfuD, are reptestnled 
in the subjoined dgnrEj which u a hroadr 
aide view af it. a the ftfcni po^t; -fi p4rt 
of tha laelj c the rudder^ the bottupi of 
which m cut away to tlie dotted linei d d; 

// li a mcEftl Pegn^t* turning Upon the 
pin and sliding wiihln the cn^ie c e; iliEfl 
ifgmeni ia mude hollow &qqi thn top no 
LwD oompiirtnieDta, aa ihcrVO by the dotted 
Uneo A ^; it faUa by in own wc^ht bto 
the pmitiD!! ihown in the fignrf, imd ia 
preVcnlcd firoui coming ihriher h^^ ^ p^ection from Its tup, lodging oq. ft aEiipi 
at if within the CAM f t* The cavity frujn tha botlont m tlie^ciise e e to iho 
dotted linin did, is mnde lai^ enough En Tt^ecivc the whole of the tegm^t/jf 
Tf, thereTorc, the veseei shclild taucli the gTOimd, SO U to eddanEor the rudder^ 
Ihia HginenE would iJlde into the rccEsa^ and thereby avoid the hfow^ and wpufd 
full out ngam m ri»tere the kogtik of the rudder when clear of the greond- 
Thfi Sociely of AirU prewnted to Mr. Hliiinnn their large fOver medul for Ehia 
inventioii. 

PIKLIA, hk Gemueb^'n Ij ft ^srm generally mod aynodymotuly with spiral; 
but nmo aulIiOTo mahe ft divtinctum between the helLc and the ipkloL Daviicr 
iuya, thnl ft staircaeo Js 0 helix ot helical when the stcpa wfqd round ft cylia- 
df TJ-rtl newel ; hut that S spiral winderound a coaek ft^d U conEdnimlly approach^ 
iug nearer and tutirer to ila axis. 

HCLIJiBORE* The root of a plant formerly iiicd in mcdiciuD, hut 
now nearly dlacordcd Erom prftctfcep cm luxouiit uf the vklckiEd of iti 
opErctlonp 
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a iiniu3Qr far ilie- IiclieIj. iE!!Q'iJi|HueJ. uiiuilly af tlii? sldm 

of iinimnld iij]d uf oiet^li- 

il£^Ix\T[N. The DoJciiEing prhh^ptc of l(jffW4j^Td, wliich U ubtunitril Uy 
dlgfwin^ Alcahtil fflir ii day aa tl# citmct uf Ifigwatnl; ihirn fi!trrin^ 

tlifi iokitlniij evaporating parilulSyp cuid Irnviug die Irrjnid to reit; liemniin will t» 
dcpdakcd in wuiiAl iMyitiJa, wliich, ikAer viuhln* widi jJenEiflLr nxe brilllani,i and 
ut A TrUidritl k 4 wliror, having tx liilleri ncriil nnd dightlv astrii^Ent Loatir. 
TteiiLBiln fcHTTiB jua ntrflnge-iftii sahubbTi v^idi baiting water, tiewitnliig yrltaw iw 
3t CWiitj but tKuVuriiig with IncrcaH of liErtt Ita rnriner bue, of uikflli 

CAnTSfLi jt^ffrri: t^i n purplej tlien tu I'iuSct, and tsstly to btnwnj AlEtnltic nudes 
comlilan with hcnmUn, furtning hUie-cnlcMiTrd enmpiHuull, CielCLtm tlLTona dnwii 
reLtdivli flociili; jicmaude af tin nnil acid rHUrn it 

HhM I^PH£ltLr OnEr-lmlf of ii globe ar M-pbcrr, famiEd by a pEuie inifiaiiig 
thraugb its centre. 

HJ^BAN'Eu a poisanmia tiHrcotfc pTant, eomninn in aWt Etitebta add rnad* 

aide. It Ip •ntn^titnri iieed in mtdidiie^ See Hraecatuu. 

HENNA. A pUnt gmitflng in Aiiicu Junl m-ltny Jiorts nf the EriAt; tbo 
eninlinng matter benig much in request tor dyeing tbe iigrr liniiBi of tlia inbo^ 
hitinita of the Enat, nnd the mujiB, taik, and bnat of tbefr borsci. Tlio 
Euinufing matter nf t\lV‘ plant k very obllllilunt, and m^bt be advan tOgEcmily 
used far ilycnig wcunllens yellow attd brnwo, of varlmi^ aliadfia^ hy ccirabiiijng jt 
with alnm atlrl lutphnle nf irnn+ Tim leaves exe- driedn powdered, and nuide 
into a for the nbavn-mention ed pilirpwei. 'Hlo pawdered leaves fnrm A- 
LkfgB article nf cWCt to Peraia and the luTkbb tHiteessicini 

HEPATIC AFR. SnlpliuiTtEcd bydn?gen gii9. 

HERMETICAL sealing, 13 mid tn denote the ptTfeiSt clmfngof Vee^b 
to 04 to prevent tbs rngresw or cgresi nf the mo?t inbtle iutdi or budaea. In 
stopping gloeS vmsel^ tbr clirmEtsil nponyiDai, it u niiLial to heat the beet tmtO 
il ij quite ifffl, and than twipti ng i L hy a judr of pincen j amnetinica a plug 
well luted aerva iba purpose efTectusUy. 

HIDES. The stsniot boostH; thowurd btingn fauwEvar, disliinttivEly twlied 
to tbe ikma of 0 x 00 , enw^ lioneE, and other 1atgr th,^1it:-itbin^ anliualj. Ratr 
or green hide*are tboae. which, bavc nni nndoq^uf any prETparntlim^ Scamned 
lildcfl arc tfaofte wlilfili have been ulteil with alum and HitpEtre^ Ui prciurvia 
them until tbe^ imdergo ilia process of tftnnlng and cuTryiiag. See LxATnait. 

HlGH'WAfEH, xhjil atnt^ yf the lldee whfsri they bavB flawed Hi Uie 
grealMiit llBight, lit which stats tbny renuun nearly itatiotiary for about 
b^'en nr twenty lIlb3atBfi^ when ihv water begina tu cbh. 1'bo time uf 
hjgb-watirr is slwayt neatly lie Fame in the latne place oi ttiia full nf dm numn ■ 
and at all otbpr times tbe tuna of bigb-water dependi npnn tha age of the 
moon S dm ml? for ^ding whlcbt tbe age of the moon bring given; ii JU| fid- 
lows ; vi*. Add fouT-fiftllS of tbu moon a agi^ as so many hourm, to the tinm of 
bigb-waier at dm foil of the moati, and Ibe sum ii the time of li]g]i wot^r 
answering to tbal dire, n^ar!^. ^ 

Hinges, The joln^ on whmb dnorSj lid^, gates, slmttere^ luad on ib^nits 
mrnsbor of articles are made tn ining, fold, open, or shirt ujn ImicpendandT 
nf a great TorieCy of kUlda and sif e* kept nendy ifiadu by Ironmcaigci^tbL-m m 
ft ennfiitant domiuidl for otlien nf nirecl fonm or propferties to adapt dieni to 

particLtlar objucts- The chief varioiica ate the foHowing made 

m tlie form of the letter T, for gaina cmd nuc-liDuse dnori, from G^indies to M 

IncJii.'a long'; and A nearly nbnilar kind made wli;l'i lung atrani and hookfl t r 

ift diesliica, enable dm gwtw nr door* to be lifhsd or tbdr [iLnsusat bIei^ 

mnv TIimd nsad in rnmmon for ibe dtwfa of ■partrnmEs axi tefm^l hJL 

whteb Ihera xnr many mnetbiM. nitose used for ibuttcn ojt OHilLMl 

itmiUir hingfi ore h-hmI for iho julnU of bcdsmridi, and verv 

^Titl for mil mheraljlej; #n<rtbw csRi^d H ^ I-Lh^u-^ fr^J! 

dieir tyiembliuicn to those letters, arc exteuxlvcilv rmnlnrNl a™ 

pns^ ITiEm nre alsn many crtliEf aortSj di sliuguifibcd bv b +w 

dciignnm their nim^ and are too nuiiteroiti to mantwn. A if 

ar?. nr nittv be made in t]i« aitfirrcnt mstol.. md of Utfin iite "t" 
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niMTrfjEtiTrrd in ^ouglii-ErDa^ r^l-[nini ani.1 Uruh and diffcr^ally 
fiFLiifcbccL 'J'Lc cEutr manurabti^ficft on] at BimiEngliami, Wulverliamp|iin« 
Tipljm, anil porta nt SlAlFufcjiililte'. Thf bnL of LbE wTDUjzliE-xrQii kiiid 

iuif cnoi!!? in LaJiciialurej luid Oib beiL¥kr mti at \Xb bnvc Kvcrol 

cxcellifat hinge' mnirn iiariiin-rt; In Londjim; onioagBt whnm oIioiuElI he partien- 

bkr]y iitoticpd CckUinge and ituil Mr. KciLmuiLdp on of tbeir 

odmimiiili? inl|)JrOT«incnE% wliich ]mv^ been tbo iuhje«t of pOirdt xigbCB. Insleiiil 
of iLo ordiaaTT plan, of o cjlintlricBl joint worHng round a fixed cenLr^ jiJti, 
Jil 1 * 44 ^ 8 ^ CollingB fomh the eJidt U It 1iefT;p of itic pui, Inba n ^bore, OTFTwhkU 
II hollow ipbcriczal tmb ifixed io tbti dlhrr llmh <jf the hinge ii miula to fit aocn- 
rati^Jy; tbri io proeidad With a canty for ibe rwhtloii of oHi bunTij^ a idinLI 
pGrTuratioii lo conduL't il betwom the two spboricai smfaceE^ which work vilh 
gteuL Lrtllh ind ^cdcEEk. Tbo principle of tho iOTmloDi] is unqln^flliuoahly 
good, and hj paying gre^l Atlcntitio to ihc tciOTi uraoLtite of the arUelrp tbe 
mventon hvtB aticeeodm in chtuHiBg for tbeni a high rvpiitariou ; they are, lu 
enniequuaoep cxtcniiT^ly 4iiiLHHe4, «i^if(uaUy in tnnijFilfl-gQte*K where iVieir 
□colinRfflj. efiiillwiejv dnrehilityt ha^e esLabiiabed them alroMt ao an indis- 
pciiublc app^ndnge- 

Mtr llcdijui.iiid, ^ tbs City Rtmdf Ima likewlao^ with gtcol akiU. and aaaiJiiity, 
htui hk attentfcm to the iLEiprm^ctnciit of hinges^ in giving diL'm Miw feiilutL'^ 
end propeniefli and in fiiLLHbiit|! them m a styl& of unuiLul excellency IVe 
hnra heenlufonned hy m McbElect nf grait emincHCep that Mr, Hedniijnd pw^ 
JcfGaoa a rorei degree ingenuity in &djiptlug hin^oa lu epperendy lEnpriEclicafalD 
Bitnodurnip in glrnig them ou ornainpnta] ora ayttimelrieol ii|i|wartinen where they 
woubi in gcniTnd £: deemed a diafignrement, and in Tendering them LoTinihle 
wfacu tba itylc of arcblteetuTD doea not admit of uuV iriuriaCinna Or additinru ; 
im d thnt IL wu on iMi ■ccotmt that be ma ctn ploy inf in rrliaiiging the doom in 
WimWr G^wde^ in the recent apleodid hfiprovensenta tnnde in that palace by 
lb Id late Icing- Thid exee^lent mEchiuiic Tna educated acarpenterp end being^ 
now au enEini!et aJid iron founder nf aoma rrpntep hf linitci, es It VretCp within 
hiniaelf^ aU the r%iimrcefi of hra art. Omr oulgued iintjyt w ill not pemn'E ua to 
gire a doioii«3 deacripdun uf tbc rorioiidy formed Mnget SMxde by th'm 
IkcLujiirp buL we will jual notke one of ihenii which ia upon the door of the roeim 
whezo vre are wdlimt- Those hingea termed riiing-^batbp wboeo mbhing nii^ 
leoea movc m a apiial, or rathifT n hebcei I™ upvanla nd opening the doar^ 
cain» the Utter to deseeniJ below the Uvel of the carpet^ are pnihohly IkmiLLor to 
enabling it to ihove the carpel rni the boor, and whichj an Ehulditg ihc door, 
moat peTfton^; in that cb^ it will nut hare cecaped their ncriice ihal doora ao 
hiih" piipfleap bicoDvenl'Eince^ that they wdl nut itAiid ppen of dieiixfelve^, 
but ate disposiMl to ihnt-tOv nearly. TU obl'UCe these diiadranta™^ xMr. Seditnuid 
Ciirta fiiini like belkal curvn tiro small horiiontni pknr#p fO tliOl they come OppoAle 
ta each other when the door ie opened »a far oe to be at right anglea to the 

liavlng mode n quodraut of itfl cirelep at which ;^aee the door hi mnn- 
qijcntlj nt reilt and Ut ihut it when in thk pOiltlim reqnjiee a alight jHjHp wMrh 
cauiee the hnrixonUil plv e to sliile olfitl roppnrt, and the door Ihen rehintt by 
in decent nn the heli- Persons oeldaro open m door mote than so or fi£>c on 
enteiini; or Jraving b room j consequentlyj doon hung with thcH hinges alwmj'i 
abot when kit %n tbeitowti BOtlmip and aland qpen only when they are lurflcd 
to Lbs fill! quedrorkL In mme casee Mr. Rtdmnnd e^iftta tho dour |o abuMo 
ckieh' when opened only a ™y Httlo way, by the Intrudtlotion of a Trty imaU 
Kuting. A irariety of ihean patent hing» may bo aeen at the nuimtlictiifrt^i 
wiTehmrse tn Frithr^&eet, Solaop Londoiia 

Jfatdng noiicrdF ■ k* mcclnvE!llel^t^! (attwded with per- 

■Dual dflu |rer in CDUm BtliatioriSi) nt outeida abutten lo windnwi, «e OErntnired 
a ffmple ndcltnon m ibe ewnmnn ouisida ihutEer hmgea, wbich completely 
okriaM It- Oiitsadfl ilmUere when opetk, are generally Giatencd boek to tke 
wii by meflJlfl of those entnmon appendegta &von into the WaH tailed Inrn- 
backkSh which often bwome loose, uroltmiii or Icwt; the conacquenoei of wliich^ 
In windy wcatheTp azc^ not unfr«iucTiiiy hrnlcBfi windowi and hruken ihuticfif 
hesidea olber inaanvcnienceH, which need not ho ipedfied- I fepcessnia 
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i^hut z and J*?. 2 thoww it cpeo. A wiiare hoh ir cut nnl 
at Aj and iul* it b jtrcnaglj ricrtted a lijmicircn^ piiscse of iron A B, a poniisii 
Efh heing *plit in tliE inanTier sliown, Ig form ItlaEti I. iprhi^ und tbu tilTEmlEy 









bcuig turned tipvud^ to fom a la atawu al C. L'p*n upE^uIv^ tike hiding 
the dap B puses ov^r arc, preaing on ikc ipring, and wLpu armed at tE# 
flap C, ii liu passed the i^ptriug', nnd b uompletrlj open with the ihLit4:rr 
ieaad hat the wall. When it b nM|ti[r^ to close the ah ntterj the apria^ 

(which is thHe to the window} u lo be prefard down to oHow the B to come 
baek over it; ind when ahnt it presents Lho appeankuce ehown in I. These 
liiagci are mAnnfaetnTcd at only il^pence per pair more than the cemmoTi lait 
ichc air baipg hxed to only the Eower due of a pEtir]^ nod (u the tronhieicme 
^mbueUe h tberefay Hupenededj the improvement cannot he coniidered as 
^mbjincin^ the eapensr. 

Bj the ardinsiy method of 
honing doom to libraries, the 
Nan^^-stllc» are hxed ta the ver^ 

Jieafpartitions of the ilielvei, and 
heccuaiiIt of a graot^ 
irid^ than the Istterj the hocks 
bnhmd them camiiFt be got out 
^thont di^actng those 
ing. To rrmfdy this inccnvc- 
ntancG, Ute fo-llowinff exceedingly 
llmple and r-flnituiir contliTiilra 
has been lately adopted by ifn 
XeulefoM^ of EJ^dbom. a ii a 
braBft platOj which is screwed io 
an upr^ht poitiEiun ; fiA are two 
projecting prLrti {cast in one pect 
with a) widi the extrEliurias 
tounded ofiT, ajid perfamed to 
TCOaive the ceiilri pin^ which 
puses alike through ihom and 
the joint of the coromtin iiiif- 
Awja To the flaps of tbo latter 
are KTowed the dewn d and f, 
pcttioni of which hre only Lin>upli.| 

™io view to uvo room. It 5m 
^ ah«»y«d Uwl Ihi, dooT a lays 
Wh miinj lifveT wHU iho («,p 
posed) ihtliveM, uvl tlml thE'^daor 









































































HI^TGES. 


GfT 

d fuJib doi^ jigfiinil >1?^ to lu to Ik jinralkl tvldi Aiiit -nul nf ih^ 
way- This being tbe m in tbi^ Ggurf, iL k equally obviLHia 

tiiaL llie (loar d is tumpd ba^k tbe cnfttTATj 'H'A}'p botb dnon utb tlicri?1iy 

<bn ntirl Ik fliuli and (^Iehet ; BBii ibal tbs doer € imsy thffu m like tmtntiet 

be raided oi'er of. Tbc grejiteit b^litieii nre t|mt anbrded by a binge 
i uiftEvad of ^wt^ bings\ witboul xht iiec«^^ at itny AitditianKJ liAnging 

icOt 

WbiljeebllCtb^^ patent hingE, far Gnsb^iiig deots and fdndowa In ht nperted 
dlber on Ibe right ek left bond, fmm iu udlity fiiid ci^rn'eDitnc^; besEitci tbe 
ingenuity of l3ii! cntiLH^mpe, deierf ea ponkiiVir notice- It is oqueUy npplicnble 
to winduW'ii«l^bc% bnok^cojes, and the ibow-casea of ahop^ ; but Jb advantagei 
W-fll hr? Ifieet eoxispEcuDiiB lii peckets, steam^boab, and tb(M4 UlUDtLaaa iii pof- 
ticuior nbere tbe utmuat cosuenkMicu in A Hmxiil cnmpw k the object of fLtndy^ 
The engravifl^ DU ibe folJEiwing piga repr?4en1^ iba applicaljoh of the invenlitin 
to the fr^b window! of bmues * and tti ebinf ntibly In the&c CDniiat! in tbe 
fAcilily nfbrded in cleaning tiiat part of the window in Mrictt KOJety wlilcb IlM 
" heretofore been dDoc at eanridcnble pcTBonll peril, Ann In very mrBliy ill!tR]lce! 

bill caiLEcd faiiil oiccidetita, Ilf AppllcAtiutL In a dooriiti In principle^ the ume 
oi to a Utah tbuB made (H hich opcni on citber ride IFfce it dnciT); and cin- deHErip- 
tlock of ibe bmgei pnd fniknin^^ therefore wLIL, in a great measure, apply to 
Lotb. 41 npre^ntj tbe kwer usb, EiapcEided or^ ptdL^s by llnea and Wrlgbu 
in the uehoI nmnner. To open tbs Upper aoab n fal^c or movable dll! Eitnkou 
out from the luwvf part ol the tBAb-fniiiier vbidii entiblei riie na^b ft to de&-:«<nd 
lavrerin the frame, and the upper mill wbreh waa prcrioEiHly behind it (or 
deeper ID the fnuiia) Inpad^ CFtrC h,. And tii fwing DU Ik blUgCfl on eltlirr side. 
At r ar u A piir of Jong double acting bingMf abown ronuarted on one ride of 
tflr window, and separated oa ths side wbETe the window if O-picl]. A pair of 
ibcfe hingai 11 ebowu ihut lip and rompkto by I be [net bgure d- At r r a 
ia ehDwn a pair of frnmll nuiiUniy bingw^ and a njn^le binge of thp kinil at ll^a 
aepurate figTiTe/fhown ib^ir preeiBe conetmetko. A krose bolt ^ ififixrd mi ibe 
lower p^tiLe of tb« enEb^ and cxlrnding iti wbiiic lengtb i about two ineLica fram 
ihe end of tbe bolt it Lt jointedp to that when rithvV end ia ihut inla it! inoriicet 
it Ectfi as a kind tf fup^iti nnd u a centre f4>r tbe loader part of tbe to lum 

Ujxio. A A Exliibh two ntbdl [ntebu for atmri^ or opening tbe Eoib on ritb^ r 
iide. Now when ihe window is opened on that side wbicli ia at piresent doecEl, 
exactly the wunr »ppewnnc« w^l be presented, only on tbs opposite aide. }% 
U therefore deur ibal iho binges moot alternatolj Eeparate and connect ihem- 
oelrea itl tbe jointly The manner in which I bb b dcuie will be porlly ander^ 
ikiiiid by Teierenac to tbe Eeparato li^re /, wlldre each Hup of tno imafl 
acCfliide^ yngci b thxiKti Apartr na tiiolr connecting Lliemodree by tbe 
jointed liarU of one flap bonkmg mta nnotliET. Tbe long liingos Used in the 
ctpper perl are^ liovrvrrp of A moTo ci»iiplrx nAture, and it k very diSiouLt 
lo give an hlE^-Itigible deccription of them wilbcmt the aid nf several more 
figme^T giring ditfenmt tIcws of ibclr porta, wbkb wduld Dceu|nr toa much 
of eor ipacc- Any peroon, boweveri who may he dewroiii of inveilipting 
their prindplcf tiDiI mode of action, wiU^ we doubt not^ have ei-eiy ^cility 
ajQbnlcd tliem at the office of the patroten. fu apply mg the mwntieti 
to A rtiDUL-daar^ ihe arraiigEiiicikt is ^mewhat dHferi^ELt, dio lohg bmm are 
plrtccd At top Eia In llkD case of tliv vi itidov-unfilh, and Ehc sniAJl nuxlliari'bmgaa 
ore fined oesr to tbe bottom. On the middle adtE of the door^ the bolt, ett 
locking bar, b iitunledp which k eldim' let in flash with the dqor, fw liiw in a 
mortke passing frurn tme side to tbe other, and k ctmaeqUently entirety out of 
iighL A mortiae lock b planed od each lida nf tbe doorp for opening and sliut^ 
^ ting it by mean! of tlio knobs^ and the bolt ajmiogs to and Coatens the door 

iEsdf, wbei] abnl in the onlitiaiy way i and when it i» mpiired to DjHm the door 
the eontraTT way to tlial whkKft was tbe last timCp an extm hsOf-tnrn of ilia 
knob Ehraws bai the ImjU, and leaks the opposite tide; b is thns opeaeiL on 
either sido TnstalltiUlCDUEilyH and fa hung an the opposite lidn nt ^0 nmo 
monaant with never^faning secnrily. Tfie dcMwr ia. In Diet, more Mcnralj hEtuf, 
IS belter mpportadi vidi comei^uaiilly^ turtia on it* biiigH with gfratar e»e and 


NSMMthlUfa. It cvinDl be bmga ^thorut the aid qf a tLtiri icTcw^ 

» m <)lher dwti^ 



UIP HOQF. 


A n»F, the cucb nf wbicli rica Hnmm5aE#TiH fL— .* .. 

platu, with ihs iBinB infliriHljqn ts tbe hotJlcn fti Jti othtr 

is dw M^ls moAt on ils H!'P«' to niii^ withL- 

HldBfl *r pliiiefl of tibc rqofv betweto which it ia tilaced ™ ^ 

■'VET^\ r - ' ^ 


HIVE A recepc^V for bee*, S« aod ifosET 

HOD. A portable raccptudo in which briclEib, nun/tar 

I'Vuin-PCH -IH kiiilJi'iiin- * 


c-anl ed by 


iabocmefi in bouse-biuldm^. 

DOE. An inutmariJuiE kt agrfoiicmT in 

^wiiiglt UtHiliid pknta. 11 cofubta of a hi^d blade trf fran and 

^■e ot locket m ihe middle nf ita ujpper fide, tbtEmidi wlikph - L with an 
Giwdan and EfiJd-boea are gencmllv about three fnehH ^ 
ftoin gas imh to tiHl inthn in Ishgtt; but H«n ii a tnoeli^bEg'” ^ 
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TBiivtif fonuir frqniil in dimtniiomi to ordlnvy spader which atq 

injinui'acEuredl m ihii GWimliy far c^dontal qs?, chlrfly Ibf llus onltiratiqn of tha 
tufjtr-canc. Hie denuLOd for Ui^C libt only for tbs BHukL ecttl-clntinU 

bul for tUOft a/iher parti' of tbs worlds Jb bo extEUBiro ai to ecAUtllUte i oofi- 
ddcnibb manuikclnre Hi- Bfiitdp JiuimngliAiii, She^eldt NewoiitlHi and ocL^f 
placm. 

HOGSHEAD. A measEire a( capidty, or a eoih of a certain det^rmiiiiita 
fiBB, for bolEling liiTiiEdB. The wine bo^hcB-d ii throe^ofirths of a piincbeab, 
on^'bidf of a pipHf and on^Dortli of a. tiuij it c^o^EBrni a tierce aikI a Imifp or 
Pt 352 tJUorti, or 504 pmt*, or 14,55^ cobic bebei. The besr Bnd 
ole OD^hrbd it hidf n Iniit, And cantHitkft a banrl and A luJifr or 5 kildcrltio^ or 
€ OrklltBt or 54 ^taLii„ nr 215 qlMittp or pintt^ or cubic rachEB; 

conaeqTiDtttlVp itlr wine bo^LitAa b to the Imet or bJb hopbaul u 559 lo 564, 
There ire aIm hogibcadi for Hour, petm, ind other dry ■ hut of 

Lhew the are- not fi^c-d. 

HOLD. The whotH interior enrity of a ship comjuiilu^deti between the 
floor itid the lower deck ibrou^mil her entire length. 

JIOLDEAST+ Cttrp*nten*p it the noma of n very nseBii toelp employed not 
only by CArpCUter«> hut by other inechBulEap for liotdin^ fati ibeir work upon 
the bench whiltt bcuiF operated upon, [t iiBUolly coniuU of a round bar of 
iTWi, diickfuin^ B littfe upwaidfi, und bent At the upper endr almofft into a right 
imgle, and flitlctieiL An oblique Jwle ii bored in the bcndi j and If a piece of 
Wood, of Any oth^r artlclep It wanti^d to be scc;nrtdp It It pi nc^ under liiB halil~ 
iViaL ond a few ilmket of the hotnmar Are AuifiriEnt io ouke it bite flrtuly. In 
order to lowu ilt nothing mom it DOceBdaty than a blow of the b^mer 
applied fli tbs luWCT end of lllc Uat, 

Mr. "VT. Dungayi of Cmnptcm- 
Btreffl, Sol»i baa aueCc^d^ in q ^ 

Lmpioving thii butrumentp for 
wlucb. be receired o tewAjd 
from the Society far the Encou- 
rageioent of tbo Ait*, It 
it reppesenled In tl'io Hibjoiftcd 

CUE. "fhr jnw d, in Head ut _ 

cHic piece iri(h ihc rcit of ibe 
bar, u ijioi'ablo on the scrowad 
fiiifl iS^i oji'd ifi prolanged henk' 
wardfl. In Ihu latter part it a __ 
bole for the leccp^a of A 
Clanked icruTp w^b beorv 
on 11 prcjociioa d af fbe main 
bar; e ia the hole in the benchp 
and/ it A Sat aqUATt piEce fired 

by A Ino^ joiut to the jaw 0 i and dicrvfora caj^bie of beirmg hy Sti whale 
■turfacD on Aliy picoD of work p1aci>d UEiclEr it. Qy turning the tcrew e in one 
dlrrctinu the work if held ffiEt [ and by turning in the other dtreciion U ii 
tcIcakC it ii co-nEtdCTcd ab likely to he of Krrke to cnuhEnaken^ earren^ 
and cbalr and cabinet ^U 1 ^^^factnrera^ ns the presHnra of ft it undEr perfect 
TacultiluQ, and it ii not liable to bniiie ffaiF work which it ib employed to 
hcdiL 

HOLDFASTS. A gEncrnl ICtM applied to a mricty of flat-nided ban optlcfv^ 
that iro tlriTcn into the jdinlf of briok^wnrk, against whicb it ia ilcntred ti> 
(bBten any kltid of wvod^work ^ for tliii mrpoBE^ tno ntlicr endt uf the holrtfiuti 
oro eptciul OtLt ^ Bt 10 lie fiat againit tbe wnodp wherctO thelEt are miiled or 
terewed through bulct made in the Iran. *Vhfz term luddfait li likciriH applied 
to those iron tics in tba fonu of tbs letter u?, whirh ora commonly Emd lo welU 
to keep the uioti fmn] aeparAting- 

Ht I'LL AND# A dowy werren kind of lEmni doth, of A peculiar fAhric, so 
called fruin ill having hien origitially fmporti>d from DoJland. 

HOLLOW WALli. A wail huill in two ibicbiicsaet, leaving a CAfily 
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HONEY. 


0^0 

betvi^cn, iwiy be either wnn^ mikieriaJi, □? fpr prwertiqff m utiilkanii 
ItEinpciatiiiT- in npflrtnieiiU. 

A Lutranumt that ien ei mtiveniillv for t»v^Tip 

all meuiiTEBi botli on the coiUi and in the tiearenj. ** 

imMIlCU(>'!j PliOiiPHWKUJi. J^nited toniimo *r limff* 

HONE. A fine gniinHl kind of alnnr, ub« 1 for ili^triniilm; tmiara, pen- 
And other culhitg mitnimenu, The eitquinte edge £{<^eU by cotleti to 
Weta. ^ cBn^y ^ prodncetl hy th™ per»oiL.%ho «4 not in til. 

'**“ ‘i*™. r“‘ of the propenk. in 

^hieh eomtriii thr dtairEn« hetwoen o good auJa hid hone. naJ pi^y fraai 
n wont nf tfait ihin and dlght oJ hand in the UM. of a hniie, Lone .ud 

.ODduit [Oactie. only cw gi™ m wifeciwiL Sir. Fayior, (rf PmiDtiTille! him. 
howerer, cnniitnLcUd a noircl Jund of lion., by the mo of whiidi ih. nnchaii»i 
aail Ineicpen^ued openlor inijv withmie dilEcnlty, produ.e . good iilfio. Thi. 



bane conn.tt nf a plntH of brnn a ohont on inch wHc. and of my eohTeni.nt 
imgth, pound to a nnnodi nuroco on both litlL-^ one rf wbich Tt 

tuorliwl B and the oCher s; part of each end is cut or filed BIray, IcAvlbe ooly 
two pma » pivots, whurh the hone turm or swinn. In the fhmne ec are 
^o tipngbla dd; iritb noiolies to receiro lb. piroht; re are two boxEs, uie to 
Lolil A coarser and tb« uthor a liner powder, nuide of oibatooe ground down md 

w^edwra: for the laltar, finely pnlveiiHd Waler-of. Ayr Hone maybe i«h^ 
™ h the •i'lo unrired k appermOiC and pat 

in ih» .5 tio coarser powder, thm dr*w aloag it 

in the ureal manoar the edge of tbo hiHnua.nt to be abated. A» the hint 

’’iTV' -^ee uccesArUy applies ibelf quite evenly atoag 
thp of llm Made, m whaE4r¥Er dmctlon the ptrssuri* of the hftJui i cniiiil 

^^at bold, the tool, aad ,W panid,. of lb. powder.'a. dTcJStil p^ 
ecedi, ate MBlmuiiUy n-mnUer and EnitlLpr, and 

^nlng, mm oppamest the ^T^J^ 
^*^**"* "WW'ltwl Sp apiKly to It oil and the jwwdi^nijd jmeecd ^ 

HOxVETr A SWM and BCMTQi\y fluid lutHLiuice, which » br 

Weft from th& ncctina of fly wen, nod dcpcaitEd hi tlin CEn-i ctf the mmh* 
lie nippM of tllE boBB ^d ibtir Ciflftprin^, NalurnLicegu'e iiDLa^^^ wliflth t- 
homfly undci^oBA » particulm- elnbornLion In Lhe bodiua of beet, thfhre Jn 
lb flavour mid c^aiat^nce, or whBll\^ it ii merely coEtected aod dciKbi^^f 
them m lb pr-;;Eiua >1. CeTe^xeli hfl* |mi>Vcd ihut hwnEv j 

of »Lmar, tutlcEl^j^ep and im m\tL Iho sugar lti»/ be ftepo^ir^ K- 
tbe heticy* udMlog oilWnidte of lime, in powder, BiS Ititfijr ^ 

nppcM^ and the s4utLflll wkHe hot, Th4: hom^tbu* 

eradujJEy depoub cryjtfilt uf sugar. There feTD three d^^Slleti^In. 

Hccotdiiig lo it* |iUiit¥ and the oioiuier it Las bt^ obtained 

oambs, Ttif- first Ida fincvl Lhid ia virghi honey, or the fiiTft j huctEy" 

awnbn^ nbeoioed frvto tbo comlia uridMUl tpreMjnjj. ihmst hdito ^ 

Lti ^bir to ila npmin^ nut. Tike aci^nd hind U that tuawh 

w]iite hoilcyv Wil^ tbicker than die former, and olkcii Lnd^ name af 

b protJured hy preiriln? tfie GOtnba, hut wlthniii ihiy ^ ^ 

^frd And worat kiudi ib the eommon LnnBOs ohiid^asai c."* 

^bt bLitdti^ 0\iU the ftn, and liicn nrea&ed. Honev irju bA ^ 

tlire Iff pr^t unpomnce before the introductieu t)f raao W mjuiufiic- 

coiiulrien where CBHC awgar ia stifl itaree^ tlie prepami'’ *” tbcrse 

t J;JaTatioii tjJ hoABy ia jtry 











UOF3, 


coTiduttcd, It k iiot imcammon far n [u^aiant of tha Lkraine t* 
hare 4 or 500 Hreg; and ii>t A pEJxiali prieat in SpAiCk io lirtve Hi mnny as 5^100 
IkSV^ji, In itiL- //ancwflnftrAfj Sfs^fiztn^ k is jLaH?ii lhal tlse ia Molikda. 

hnva R- honey into -l hiird and whitn fchicK k 

cmplnyad by the diittlli^trt of DontzEc^ to mak^ lUnir liijUrtira- TTie priace** 
funEitila in upouUj^ =the b^ney to Lbc frost daring ibre* ilidtered 

from the lau and bij&w m n of »ma mattniil whieb Is a bad ooinluotor 
of haalH Ths hnneji' duna liot fieozE, but b^icomc^ LrMUspiircntf iind haf J ah 
Huoar. 

1[0NE\-CO^LB. Tha ceUubtr fabric madu by heei m wax^ in irlucb tJicy 
de[>H)^aE iheir bijoi'y. HenoEp in the canting nf ireii or otlnrr metolB^ when llie 
work 19 net Aolhl, hnt odlular er BpntigTj It u dEinammnied 
HOOD. A cowl av wvfrin^, pEncilJ nil itio lap of any diiag. 

HOOD and MOUTH PIECE^ Jqvent^d by the nituet> for diKcnd- 

iiig inkines, nr going iutn boUEi^ nu ire^ Ii desuibEd under Fire EsCAPEii 
IIOOFS. Tbs Imnay lub^taueti tb^ corcti the foot of Tarioin enimftEi; It 
chiefly cooitsCs of cniigniatied olbnmeflr 8ct; Koun. 

HOOP. A pliant piece of wood i;r nieud made into ringUp ur timulat ban- 
diignH for cajikl^ &(c. 

HOPPE ft. A titiUgb er Fnnncl empEnjed to snpply corn ta a miEl, fuel to 
clue furaacH, tnd to d great ^oHctjof otfaor psuposi^ 

HOPS- The dried flower budi of a Britliui cimibing plants wbieb growe 
wild in tninj parti nf England ? bdl far the mrptf^ of C^finmcTrc and brewingp 
tliey^ Dltr tUFUJiLEy ndtivntEd in cxtenilFE plantationa^ wbera tlicy Tc^uirr the 
gruwili nf iiLrme yean beftm; riiey mtuli pcrfcc-rioiu Ta culLfrjite It witli ^uc- 
ceoi reqiirree oittrcEnE care^. oonsideTubh]' experience, PJi4 a large OlptEadj; yet 
pcrbnpa of na plant is- tlio hiyn'iLlt hi preeaculUa, thnn an unEhTainrat^ 9 ^ 051111 ^ 
and tbe dcpreflntii^^na of hiieeti. There arc Kvemi yar^:llei of ilp aa tbe rtd 
hind, the yrmi fraidl and the nfkifa hind. It k popjigaLed by nuTiscty plant^^ 
or by cutdnga- Those ire pEanted in litclB billaokH^ farmed by digging a bale 
1 *A indies dHFp and 13 luchcis Lti diaatetfr, and Oiling Jl up with fine mntddp mixed 
with manun, olLLli the original In the centre' of lIki EiiU is set a aingle 

plonU Jind roimd it half a daxen DEberji. Tbe bilk arc nlHHlt 9 feet dlfunderx 
CLEitingi art *et in Fcbmiiry and biit soh^ or nnwry pkntfl, in aulumiL 

In Aprih if tbe be faynuraUe^ thfl hinda Toqmra tying tu' pulcft, wbif*b 

ore rineh in the earth. Abonl MidsnmmET they ore pmintdi Uld Lbe ntodilCe 
giten tn oabtle. In September they nre umaliy reedy for pulling. ClieBtUlii 
is reckoned to make the heat poEss, and ash the neat—the polsi arc ficm 13 In 
24 feet in length; three polBi arc aLilHcient far a lingle bilh or two poh^ wbcTC 
the plantH are yigmuns. The largo pale# bio not nM|uircd till the first winter 
after tha plantation ha4 bccH fbnnfd, and it ii idrlublo not to toko any prodace 
tha fijit year. The picking is ^informed by men, wome&T Olid children. 
I^rgscr WikeCs and bina or oriba beltlg; lU toadinoM^ the plants are eat ofiT cloH 
ta the gnnmA and the [»id«a drawn up ; thm^ plnoM Upon the bin^ with 
the pl^ta upon thcPl, and diree or fonr pmnns oa eaeb aide pick oflT the topt 
.Aficr thi^s tin y ara dried In tk kiln ; and wbEli dry tbay kte carried mtOf and 
kepi fiir Uve or six dar~s in 0 molU ealicd tile StOWl^c room^ until tliey nm lo 
a itate tn he put into bogs. This If tkuic thrODgh A rmitld hole or trap, ciit in 
the floor of ibo atowogo montr exactly equal to the dimcuslont of the maath of 
the b;ip. and immeduitol jiuider which, to a frAnic of wood, ihu mouLb is fafitened- 
In eaob nf the lawtr comers of the hag a ininll handful of bop* k tied j and a 
penon called ibe packer plncH bim^Ef in it. and by a heavy leaden weighty 
which he cotutandy move* round in thE> places wh&re be ii not trending, pKascs 
and farws the baps down in n Tcry dost manner into lUe hag, sp fo»t m ihey 
arc ibrawn to him by another labourDr. The work tliuj proce^ unril the be^ 
b quite fnlt, wbra each of lbs upper comers baa a few bops tiad in it in the 
same EnsiincT. 

The nactal WAV of extracting hop polea, by pualilag them backwards nud for¬ 
wards tiU tlley uro suHieiendy laOsi'licdl to bo rahsed Up Out of tha gTOnmi by 
hmd, snbjrtti tJj«' hopa to fujury, by shfllcing and bnilfilng tbetn^ while llm pairs 


m 


HORN. 


MiA broken. TIkh iflcciqT¥mfdce!i an MWEdod, and a 

cvoftidcTtElite time ii tairedp bj-1]}& appllcaihm of nn apparatui Lbvcutrd by Mr. 
J<khn Knowlesj flf ParDham, nrho Uwk <mi a pMtem far It in laSDi Tbs nabjm 
of tbd cdlitrivancc'^ And thi^ ilitciaiian qf iuf mtiliiri. bti*- wc^H cxpc^nKil QQ itbp- 
tide of tlie pitdnt, wkieb la fat ** a ceTtaih initiruiDenl or machine far drmwing 
up hop pnl^ odt erf tbfli prwioua lo pie ltlng - ihw hop^ and irhiEli, hjf 

■baytug tlm poJM pcrpondiculnrly, wUl grEorfy ftve ihtmf u well am nrercnil 
tlie nijpi IrtHn borog bitiiKd, eallcd a bop-pale-ndniwef, Iw Icmr and fafemtii."* 
In the a^^ed en^irkig^ u ibowa h pofriinn of a bop pole, and the appEi- 

cidon fif the QniJ fulcmm in raiautg it cnit of the igroiind j, o tf li the pole^ 



£ the leveYj and e if iu fulcnLTii^ whiab hu b brEmd bate, with a ■hort enihe 
ta prer^t iia dipping when like prEExqi? ia apt^lJed to it, 2 iKciWi a plan 

of Lho k vor With ite iron jawp^ whioll am maOB to fpprcdfh Midi olhoTp tliat 
Mine part of th& opting tnay fit aD raizes erf poln; and faey are utiHied In 
prevent their sbppuig nnem the pqlefl. 

HORN. An inimal luhttooErc^ composEd of eoagaklEd albitmenj with a 
Litdo gclalintp and about a two-hmidniddi port of the phoffpluto of limeK Bnt 
tb4.^ honii of ihe buck ind hart at? of a diileroit nomr?, heinp inEErroediate 
betwertt hone and horti-^ The homi nf ojten arc ptrcpEired far fathom UavEa 
in the fuTloiring manner The? are finl loftened by rdunting orrer a hr? made 
of thd italkf of fixrte, and then ifit Imgthwkft cm one aidcj Beid kept Expanded 
flat between a pair of ton^ and nfierwiwdH pLaecd in a prega between mm. 
plalei tliAl am giraaed. Hem tfir homi rvniu n tbit ihry are cooled ' they an 
noil flaated in Water [lU SoA enDOgh to be pored down to the tluimeiip 

with a lar^e koifa worked horwntally on a_ block. IheJr tiqiLSpamncy u 
thug acquired ; and oAdt being tmmeTwl in thejp are poHahnl 
wblientiig, and ihc cruL of hnmt wiUnw. H™ far maMog into anufi" hojteiL 
combs, and nthtr omaTOental articSBa^ are ftamEid to icncEatfl Toatoi™ She^ 
Wllich lEF. 

HORN. A miuacAl iiwtrnmenl of the wind Mnd : (bo eedieit, ttum whieb 
the ifutrunaent dpfiv^Hl its nnmr, wem tllo hpiuj of onimiiH oad these arc sdll 
ELsed eatenjuTcty in Temnto nr btncivbhied dlitrtota. Cnniidercd bsi a mndefn 
musXcal Instrument^ they m chiefly made of n^ctalf, and **f ?ariuiix kinda or farms. 
The French horn is a tong tube, maiTow at the top, and ineie&flinc in diamfrtrr 
to the end, where itA mnutb is; ?tiy wide- It Lb curled Up in several xiaei* fat 
Ibe MnFBniraec af cnmii^ in.l [^o^ancr. The tnjinprt fl&il On^uel# 
hoca are nolWed uud^ thcit rcipective neada ^ 
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HOith f A RTIFIC t AL, trt Tjiks in hi s e. 

hfiTS, ft li WD|], beciL €3t4ii|l4ilvf;tl in Francs^ fbr tiie C&ttftrtfiiSnorWsmtv tjf 
article witll tllli ilibltjuice. Thff gelfeUUc ia ii5ixa]]y fitiin botiea,' by 

tr^nlin^ diem wilh. mFeolt idlutlon of miuiAli^ j fiJid ft k nAenrimk taiUiEHi 
by tbt rammon procesi, aj in Itntbfr. Ujion btromtfir find 

dry, it a«QCtntl ihe nppeoniacE! of hom or EortntM flJatD^ mA fa Emp^ed 
far tfafi puiposeft 04 thaw ElibitimccL [t ii mhrsmd by bfrEn^ boll-nt 

in Ifraitf witll mtashj T^hen it nany b« romifiil inlo Boy ahv^, and tbs ligEirc 
prwiTfid by uryilSf ihv urtklca betwEEn mintliLt In the aaft ftatCj it may 
obo be inlaid ^tb iilvfrp nr otbAr meta]% and k- Btredcf^d witl] varkw* 

CDltiur«il ojAtefmlp, an lu tn reficmble the Hiieit woods and other Dfitnnkl pro^ 

dnetiana.. 

HORKBLliNDK. A apaciei of tbe eUay getaiJa! i>f irbich tltEro are ttuM 
TEuHj^tif:*; TiHi the Cr^nuaou^ homblimda ettite, and bjUfiltic bomhlende, 
flORX-OREi. One of tbg pptcica of silTEriKra. 

UQttNSTONE. A anb-jrpcciea of fbombeidiiit quorti, tLacordlng^ to 
Jem^nnip wKn divideft tt Iikto ipLotEi]^' honj^tonei, concholiial born-ttoiiep and 
WoodEtone. . 

HORtMLfRAPHY. Tlifi aii ef iRALLixciT which aea- 
HOROLOO^. Ilia art of cnFutrnctln" irtftelitnEa Eir inqjLniT;it|;^ tune; but 
finm the drcnm*tj.nce of docks and wnEches baTlng Xtry gcncmlly ayperseded 
fit! eliicr contnrfnrea far this pur^^Ei. liu term. T 4 dow Usually uodecstoDd m 
rafeiriilig tn th^M- bltOr itnErniaicnta soldyi In tlicsB machmea la pendultini, get 
fi apltiirspring, cannHcted to a flat wbaal turninf ftedy oli [fa axla, (caHi^d ft 
wWy W nifida to vfhratei and it being a prnparfy of thei|4‘ hodioBj 
that aEl the vibralfni^ wbelber tbmugb large or unialJ (wilhJn certain 

limitlpj iLfC ftiadr hi cgnal thneSp JiJi that It iiee^8aar]i' to measure time' bv this 
meftpjp ij to regiater the ribnitjoni]i and to prermt iIls vlhratinu body ffoffl 
being bft^Ught to rest by the raaiitanfie flf the aitmoaphara, or the frictioii of fta 
[Mirte, mbnot the centre of nadUsbon; and dww objocEa nre oFbctedbymeenA of 
a train nf wheebs pnt in motion by the dracEnt of a weighty or bj* tbc action pf 
a colled tptlEig, thi!i volodly of the wheaTa being rcgnlatpd by the Tibrtttkme of 
the* dbrating oody. The eswnllal didErEpcQ betuvifcn cJodcs and iratelia-£L con-' 
aista in Iba nature ef tha regulator empli^Ed ; which in filoi:±a ia the pendnloTIl^ 
and hi wa^hea thu baknee wbeeb The |nindli]nm reqqinra to bo alispendad from 
fteftdy points of iuppcnrt, that its vibrAtJons may be conftfinlly perfunned in n 
Tertical plane, benise docks cannot be mada portabla;; but the pctiduliiEn 

being acted npodi by the force of gniTityp wbiflb Ift a cnnstiEnt force, ill iiiotlon ti 
mori Equal thsn Lbatof tbs balance apriny, the- futefi of'which rariea greoltr, 
from ebaugea of tcmpCTaCiire+ and Pthft cBLiaea^ oEocts art fbwf[)rE aiifa^ 
praferrad in nbeanratmn^^j but ai tbc balance 'will pOrfottn lying id. any positj-alip 
tfafcbn havr tbc idranb^ of being pnrtnblo. 

We bbell now proceed to d«mbe Itw consEnictinn of an ordriiafV caght-day 
dnekp whkh we hupc will be rendered suffin|i?Ully dciUf with die help f>r the 
ACCOmp^ying imgra^inOt which ejsbibiti a ihint txew of the WoritSp the dial 
plale bitfilig JTcmdted to mow the mauner in which tbo hour and miuuEc band 
arc made to rerdre with dilRrent vductEics upon tbs fame ci^titre; A pottion 
of the front hume pliiie it likewise reprefented at broken awsy Eo esbui more 
dearly the nacapitnicnl; |bc elliking porta^ and tbc wbeda and pinions com- 

^ 111? triani being hidden by the frame platsp a« rcnmcnted airnply by 
chdew and imtead nfletljen of reference^ they are mdicated hyAgnm, 
winch aapfraa the number of teeth cantained fu them. The sIrikiQg partBp ea 
mmdly coastructed, ore io very oanaplex as to render il Extremely dithculfc to 
conmey adBUridea «f tbepr npflratl&j] withoui a reiy Itugiliennl draerfpEioOp msid 
aevend diagntma; we hare thnrefnre prdemd inErodmniig in Ulcir stead an 
fixtromcly rimple and mgciiit^ orrongiimeni far tbr porpoee^ invented by Mn 
Prior* of Nentieidp In Y'arksttire^ and for which lie reedf^cd a rewai^ froin the 
Society of Arta- A di>ck of thli kind eonlauu two iiLdeprndent traini of 
wheclworkp rack wuh Its aqrafatc moyer; one la eonotanlly going to rodl- 
cola the dmfl by ihc hjanda on the dJal plate ; tbc othaf ia pnt m inotkoq orery 






IlORQLO^iY, 


ofti 


j«mr. W1.4 riHJtcn a hp^ IeU thi? hi.^ al a diitaac^; ihe doCtKl cinrlc a || iha 

brti^ of tlia Mtif jt a t i*i:*tmil round it, iii^riii£ii,f 0,^ 

^ thi« dwk ; JHJ ia a *hrd fctdicd the ftrt cr ^aat 
w ij num f fif tKHFthi Upon iEw end uf diQ faflrre], tuitiin|r n ptuiun 



of egtt Inres. «n an arhur wlitch carria* iht minute tand r4 ' 
tif«tJi, uu the Mine Btbor, (called the cantrip wheel) tnmiiiir th * l 
a piniun of eight leavei on iti arbor i tfaU bat wheel eltet cw?r‘ ^ COj hir 
of o^ghlJ on dw uiLorof die iwiqff wJieei 30^ teed - ^ A imiifni 

cKapejnmtt filed oa an atbur Homg tbroueh tha PfJlet* uf 


ffame, and eiirrving a long lercrr 
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lower gaing inte an ohlDUg botCp la ibe nkl/ ef thi- petiduJuui. Th® 
penddmn eountsLa af iJl inflexihie metallic rod, luspclidcd by ■ verv dfindcr 
piece afileBl apcillg, fTtiin & broH bif, tcreir«i to tilt ffMt of tJit doct, liiwnilg 
ft weight or bob Pt in lawet end, ip thu pf^ent cmsh inehH fftiin ibn 

peint of vertical HUiptralon ; wh™ Ibit pEndululn ia lna%^rii fniM the line iP 
cither direction, ond snUcMd ta Giil boct Hgd»p it awingineoHy Mmncb bejo&d 
iha Tertddil on the cootrart and then cetmnB j tkii it wLU cnlllibyc to do 
for HJEUC time„ nnd each 4 / theafl vilanHinna witt be wrfocmed In one second of 
lime, when the pendulufa ia of ihw sbovH IfHgtlu Thia ia the mGaBurec- ol the 
tJmfi^i nnd the Office nf lha doidt U only to iBdicate tho numhct of vihratiuni ii Isaa 
made, and give ha amilll impoAce aach tiffic to ktff^ It ^loblgt^a the reJUitjDiice of 
the affi and elaaticity of the ajnftlgp would nthcrwiae in a few houia onBK it to 
9 tap. By the action nf the weight applied tn tho cord ^ Cwhich H callEd iLc 
mjJntaioing power,) the wlliJiUo Pn all Uimod round^ mid if the paHeta dA vm 
temovedt the nlhs wheel 30 would revnlve with mat rdneity m die direction 
fr^m 30 to o', uiitirEJifl weight RAched tlie gnrand; the teeth of these pollcta 
are ao mode that aoe of thcffi alwaya engagaa llie^wbrel, aii il prevents iLa ium- 
Ir* mofe thim balf a tooth at a timt. in the drawing ihE pullet d has the 
nf^rest tDolb uf the wheel on it, and the penduliim ia ad. the pdc A of 

tks perpendiculas-: when it tctunil it moves iKb pallet if to U to ahow the 
toelli of the wheal tn elip o^i but in the maan titnfi ihe tmQrl A has intoj-posed 
ita point in the way of the tnath neat It^ and Iton* the wheel till the ncit vihrar 
tinn of second s the distanra bclveen the two paiictB dA la ao iid[]|USted that only 
half a iDoth uf the whevi escapei at «ch vitmtlon; and m the wheel h^ 3l> 
tEEtb, it will revolve once in HU vlhratiotn of cna second cochp or owe minoto; 
cOExtoiiqcntly a hand on the ftrhor nf this wheel Will indlcitto secondi nLi a cbrcb 
on the dial plaie divided into 00^ the pinion nf eight on rta arimr ift turned by a 
wheel of (?Qi which coiue^uently will torn nnee hi seven Enm* and a half uf this 
other, or in sEvm lainutea, AD eecondji^ or oiie-elghth of m hnnr; iEfljnnioii of 
eight is moved hy a wheel of 54, or cthl tMHea ttoelfp wluEh will turn m on«- 
cighlh part of tha time, thia will be nn hnorj Ihc arbor uf thk wheel, tberefurp, 
caniei too mtnuto band of the dock. Tbo great wheel of Sa bdng twelve timeft 
tljc immlH: t of the pimnn C^hl^ Wpl tom Wioe in hnur^ and the hurrd A 
with it. TitE cat^i gD« round 10 Bines, so that the dock will go eighl d-iyfl- 
Thc lionr^hand of the cloc^ b turned by the wheel wurk ibuwn Upon the front 
framepIatE j on the end of the mbor of the centre wheel Gl a tube b fitted, so 
as to go rotoid with it by friction I thli cairieia tba minute hand, but if the clock 
■LouM require cnrrectlan^ the httml may he slipped round whhoni moving toe 
whedi: liiii lube boo ii pinion of 40 teelh on ita lower end, mdinaied by * 
duitod circle ; diii toms anethcc wheel 40p of 40 iceto, whicL hut a pinluu of 5 
t^^th on itJ wbor* tuming a wlkOcl TSj of teeth l the two wheels 4D wllibulh 
tom in an hunr, and 7'2 in 12 houra; toe arbor of thia W hed hw Ulf hour- 
Imnd, and II a tube going oTcf tile minute-haildt sn that toe two hands are cmi- 
ccutdo. The haiTtI 4t ii filled to an whor cdining ihrou^b the plato of tlie 
clock, Bod LI died wujjiFE to put on a key to wind tqi th*.- weight; toe 
wheel 96 b iwt fimii hisl to tho luhiir, but boa m dick on it, which takea yhn 
taelh of a ratchet whed cutopn toe buscrtli s« ihut the barrel ittDiy be iLimcd 
in Ihe dirccfion to wind up the weight withoto the wheel; but bj the dEsceikt 
of toe weight, the wheds will be turned by the dick. 

In cQmriiendng aur ileurindon of the sirikinE parts, wc ahauhl olHerve, ibai 
Mr, Prior SDt having exhibited thdr councxiEU mth ihe going puts of a dock, wo 
Imve the mode uf nnlockilie; the detont which •jpne.irao the sim pl e s t, and 

admhted ihe CMlest expkitatiua ; %at vAnotu other uid perhHps better niadaa 
might be contrived for e^ectolf thia: tot dclted cinJc £ haa a Wc^gllt ms- 
pended from it hy a COtgut passing itnind it like toot which nniaea round the 
Ming hand 11 ; n U A acape-whed of 73 toelhr eonuectcd with tha baml hy a 
^het and click, and having 12 pina prajecUng from ita face, a pomun of 
which arc Imn4cd2, 3, 4, I* T, Hi theie pitu m «n^ in a ciifile to 
nutflual distances, ciMTMpMidlng to tlie number (J iUok» to be tEmcfc at each 
^ 4 a 
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l<^ dmf wwfnwly deirrtbcd; an 
a pendnlum a or aboui nine mttpi In fcngilC and whldi triH 

vibrnutnji in pl^uie, tCTS af ifrjSliVS 

S^JSs^SSSs-aSS^ 

npem it Ot the rrtttnrine uae. Th. T tbrattwi, obd |o iipplnge 

ntnire* tt,e deleni it. like J«S J wJdlX wi *"1 

lion t»*krt.»B*c],, to d,e de^rip- 

vlucJ fijicd DEk in ilHxft or uli cajM Sa » nnoll 

bI ihe tiadfl of tbi ubor. To the aiu of m^iig ftedy n|hin pircrix 

rltotie beUtol tyHiJSad fte S.S h muS” ^^ “ ’•*'7 
fcrt to »o,e K. In atb’^^re 

ep^H poDuVn wticli it wiuld aBnime if drtiSi^^Th 
and ^ peifhct liberty; but if tht balance be turned 

direeban, m ia either to vrnd up or tiniriDd ihc amine din l ^ either 

the MtarEuI foree be% taiijoael tend to rarameTTuSt^l '"^1’ T?" 

iwp^lnm »hfeh ia tliua imparted to the balance ' ’’“• *>’« 

^ ^***=*! will Bfain dtar the iprin^, tmd llte balance^ aJ^ ill^ ptuibnu 
IjMl the poiitlm of jri»t, and Will thuj cDutintie to Tihr^to uniS^ I» rn^tnBd 
the piTDta tmd itB n&ififilal3oe of ihH par de?tPOT the anort, i - ^*^013 of 

Tibnuiemt of niBh A halaDce, wbtch PBHOR Ihmieh ^puU*, Ttn 

r^rd in rqtuj tiin»; th™ ribnliDaa, Utm^, P*^: 

^e, and the leitiauidp appanttoa in a watob ia for thd ™,. * '«a| mCBEUra of 
tije vifaralionik and of mMUtoiniuir thn ^ *. purpose of rrtti,iL,ri„,» 


...-.used Ift B crintdricB] to^Jn ? . ***“lp coded 

to which iti eatemii eatremin ia artactecL iMbt itTiLf“^ *'’* epriaw hnml 
to a fixed alia, round whtoh the hwtcl n^vej a, S*®"**! end ja cuonEelod 
ts gieater the mniB it ia coiled up by tamino tk* ^ *T**Ig*h of tlm epriiie 

Ihe flueo baa been contrived. Tbr ibme cobiJ.^ 

“ O' » eumcal bojTEi^ 


nMind 
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whi-cii D ipiriJ gnuiTe ii cut, wlijcll. a cham prfT>ouity wound ronnd 

Utfl bnrrrip by which, oi k ii turned iwimd:. it e&ili up tbe ipruis';^ th& gnwve 
refeiTfii- ih* eb a in fiiit ntar tljn luja of Lhe 'Con^^ (Uld oa me baziel reFfdTefi, 
groduiOly hriii^ it niinrer die oru ■ by thlt mcaJift the atrengef iJoA Ipriiig ia 
Goiled iipr the winrter ii the laTar by irhich k aelt upon tin* irqrk^ uid aji it 
mdnnJly nnm\h and bec«moa weaker, on die enntriU^ tba inVer ef ftctwn 
bccCTtnca len^. 

Having Oiiw explained the HELtone Mct opemtiwi of il« re^ater, and of iLc 
maintaining powex^ we jhaH endcatnnr iq the cxmEtmctton ef an artK- 

najy watch, with the aaauilancc of the annoyed engmiiiagi JTy. I repretenta 



thiT vcH^ip ihe npra p^iUe bemg ninoTed ; /%, 2 u the npj^r plate, with tba 
CDck mmin'ed tn Ennw the balance ; and Z n genernl deTaLum, atlppOKd to he 
ivt ont man % atwi^ht Kne* fn curder to show tJic whoh at one view. The maie 
l^ttcrt nf irrcrcncc Are Uted tu denote the an me parte in all tlie e ii 

the apring bjirrnl; A the chaui attached by one end to like horrcT, and alter 
being wmmd »cteral tlmci round the borrclp hooked by die other end to iJk 
liisee ft monntvd on pirota turning in bsjea in iho two pktea nne of tliese 
pivDti / pmjecti a Entiiidrmyr diilaoEr^ nnd Ea ent b^lotc tn rccidec a key, by 
turning wiiieh the fuiee ii tnmed round m aa to wuid the chain upon it, wbieli 
canaee the «|wing barrel to feedea ako^ and cnlLi up die spring into a eluaar 
Epirat than it wai when at liberty } Bnd upon die key being temoved, the spring 
rracta up«n die chaiiip and by tlLit metiEti turns the fuace. Tn pirrctiL over- 
winding, a gnerd ii nddad, which conakLi of a small levtr g, whicb, when the 
fusee haj TeceiTei a certain nnnibEr of turns of the chain, prni^ea against a 
atop ir on die top nf the fuaee- k ii Uus gteat wheel Attuehi'd to the bnfic of t1i« 
fuse# by a rmteurt and click, by which tucans tbe hiMc enn be wound up witb- 
ont turning the great whod \ diu Imtor hea 4^ teeth, and tumi a piubui of 12 
leiTEb an an arbor in the CeUErE of cba Watch, wiUEb Earrfci Uie mniutc^h^d ^ 
upon diii arbor h (tied the eenlrr wheel m, of M teedn working tu a pinlnn 
bxcii upon the orbur of the Ibird wbeel c, nf 4d tentb^ which tumi ihi 
pinjr-n vl the cantrEiJe wheel o, of 4b trrth i the Cunttale wheel |ivEi nmticin 























HQUOLOGY. 


6SS 


to E. plEiiun af 0 teefSij wbiEli Im fUcd lipoa tlu oihai v^ tLti <irtiiru nr b[iiilZlO(~ 

whfJ wbkli tiij lAfge ihut atcip ig«init tvo poJIeti 

upoti Lbfr ver^e ^ inbixr of the hoJjmce ^ ; tbw prUleti 4r« two smolE toBib 
l^rojectin^ from tlie TEi]gv at Oooilj ngbt anglev to oilier, anil CotLltilUki 

the eempcin^l, the object of Thlob^ off in a duck^ ii to piovenl trohl 

down rapidly by thif sfdon of die tualn i^rbif, u vould be thf ejAae if 
ibeia were no check to it; but al each oihratUm W tlw balftncCf ddh of 

e&gn^ a tonth of the cmvii, Lbemby retiEdin^ the moEiDii of the Erdiv 
end iinpei-ting heeb Impetiu lo tbe bakncti ; and no aonnef hoa the pollef 
Bwimg dear [if the tootbi W the other paUei auotbrr looth en the oppo- 

dte Atdo of the wheoL One of the pivati of the balance irorki hi n CDiall 
frame r called, tlio potenre i the lower pitot of the esge worki In it diCr And 
the upper pivot Ennii in a cock i KTOwfd la tho plnLe & II 30 miDute-hand i » 
lucd npoii the cniter end of a tuhe which 5ti ti^it Upon the arbor of iho cen^ 
tral wnE;r3p and which cjiiriet upon ita inner end a pinion of 13 teeth s tbia 
pinion luma n wheel 0 of 43 teeth, on wbojo arbor u a pinion of 16 teetli 
tnmmf nnothfir wheel of 43 teeth, the arbor of wbicb U a tube fitdng upon 
the other tube on the Ocmtiwl arbotp end cernea the hour’-bend ie* The tenaion 
of the mein apriag is idjpated in the fuit Lnetance by tbi] mHiin:, wbo tuma it 4 
arbor, on tho lie^ of which u fixed a ratchet j^r In which a click tekej and 
thenrhy hdda ll ijut when wound up to the pr^et pilob; Bnbte^ucntlyp whnu 
a watdi la percmcd to gain CT tpcc tjniLv It ti rcj^olcd h^v ibeugthrnliif or 
Wonkenin^ the pendnlum iprio^ I, /%■. 3 , which will caiWc It IP move qiildter 
or ilower. Tbia Bdjmtmenc nf the pcLaduliim ii effected thua 1 tlie Aprin^ 

ia fixed to a alud 2 upon the plAte c by dub en^ end tn the verge of the bunaorD 
by the other; -1 la a lever lying betwixt the spring and the platep end lurnLug 
m a. collar m the plate concentric wtlh the cenlm of the baJimee, the ver^ of 
which pnsflEs Ibroufh m hole in the kverj u^n tho Irvcr la fixed a amall atud 
i with a notch in it to recewo the ^ng; the aethig p^rt of tbo ipting b ftnen 
4 to I bo ccutrcp thepflfore by turning the Icvcr in dibcr direction, the ^ 

the apnng if aUcredt and hi order to regnlala tbii length with precuion^ the am 
ttiTDOgh wbich the end of the le-ver enu be marie tn trnvonc on the plate, ii 
dividcil into a number of equal parta or degree#, tn I and d BJta abnWli 
four pillan^ 1 ^ which tlie twv ptutei of a watch bte held together; end m 
2,. tJie bcarU of the Bsmo pUIon uc rcpneicnted coming through the 
uppOT plate, with Hmali pina put tmtmgh thEin to keep tba plalo onwiu 

ChranomBE€r& are poEtahlc tinLO-kcepejm, Sn wbkht by the rmlure uF the 
rfoapement, and thj? compcneaiitjua for be^ ami coldf mean time is kept with 
■uSicicnL accuracy to dcicrmiTir the icvngitnde at The relation between 

tiiiiD and EungitudCp wih he found cxploinod under the bead LosruTtJnB^ M 
tlld pdndpsl diflbrencB# between rhromnnetaffl ajad oth(?t Watches CSmaiat in 
the cflcapement and the halanCVp Wfi dLoIl net dC'tJlin the reader with 1 deBcrip- 
tion of tha Other parts of th«e machine^ but iJiftl prncccd to defcrTtMi more 
fully tba variou# modca of Moatruciing ihoae grtind eiwntiala in time- 
keepers die reguintiir and cicapeiniiiit, notnang panicularly thofie employed in 
EhronnmeEeia. 


Amd>ngrrt tba varknaa by w^^h hamleguLal mMlimfi, hrnuebt 

to theJr present ilate of pcrftC&OI^ ^e meat ilUpoftaot ia tllo addlthm uf tlm 
jwndulum, which fumpdiM at once the moat atnujJi and Btcmatc uveafute of Uiiie 
lIloI Wc are yet acs|iiaiiitcd ^ KMU* cbumi have beeo made for the brtflour 

of thiB grand iniprommcut, but pmem to whom mankind if rcoDy indebted 

for bringing it iolO nnivetad Batke « the edehrated Chngilfln HoTECni, of 
Zilylichmn, wllC^ m hu eit^^t tmat^Be Dc hai dLcdhcd 

the Moalnirtl^ of a pondulum clo^, and provhi that U Tnade one before the 
yr^ 1653. llJi method of rappotling. the pe^dnliiiii hi the figure nu the 
foUowinppagc. in wbith a Cimtnv^ce u rawmed In for the purpaBE qf inmnnF 
iti iiechronoui ntotinn, ia hagenuKLi^ although h k not mnsp, -- 

lu» b.en ,humn by Mr, Cnmnunjtiv ta hSi “ V. 
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■Ok line ky ibe psftduluni ij «uip«mdeO move*. Wken 
tlie «it of elock-mating few! altuned * lugb degree nf pnfee- 
tian uid tie ftpplieaBoa uT ibu iiutnurtent to aiUronoimciiJ 
olKenAtioni rendered the Ittoort aiiCWiiej de^le, it eood 
tM-twived tl»t the eniyinglensti of He pendnlmn rod. m eon- 
Tecinmee of id eipoTieion by ienl ■«€ erndnetioa by »ld, 
ftiouree of irieguJinity, whicb It was deemed d*?^*** 
overvome. To dimtnuh a* much oa ^ieM« the™ 
we nrt iodcblcd to that eminent artist, Geotgo CrkheiD, to 
lie first applicsHon of the pri^tde, wbinh. undw 
modiiicBllonsjliidtmce been npeUetl to iireseree nuc^iigedttie 
centTD of oscillation in a peuOiilum, and tbu* to meure the 
performanee of oU its vibralioid iu ibe Eame length of tfttie. 
tiujNe lubstaDCEi which were foimd to be l«wt dtctible by 
ehanecs of temperature, inch for eiample as woed, tlfl^d pe^ 
llciil^ly deal (liine), were empltiyed in the bMt ctofa. A» 
the diSEreUl metals ar# affected by beat m difFerent degree^ , , . t 

Gfuham concewed tbe idea that the greftter UpttUSlon ef one in1|l^ ^ 
empiciyed to cuunteiuet the leas cap^oil m nnuthe^ After a >»*«*,« 
during a period of fire or sii y«*«. l>e wececd^ ‘‘ 

pead^mn rod a cessei eonlatning merecitT, wbicli liquid, when the WM 
»panded by heal. ru*e, fcum the same eaUse, in th^D ta^ w^ contained ilj 
SO M to campea«tefiFe the downward aspansiott of tllCToi Ihtt tmpror^^ 
was completed iu the yesr 1731* Five yean afterwa*^ John Ha™n, a car¬ 
penter in^ Borlun, in limtglnsbire, anbaequcntly ao ^ebr^^ for iua unproro- 
menta Jd ehronomelcrt, iaveaU'd and applied to a di^ of hit own manufocto rc 
the pendllkni, wbieb from it* foim il cJled the gridiron pendulum* In thia 
Ihc eaijonsiotl of the iron rod is CDtrccted hr ^0 peater eipar^aiun “f roda of 
bms* oT^ »nc, wMclt tend to laise the bt* in the satoe degree tn tfe 

expnnidon of the mavn rod tCftda to lower it, and It of emnse ii retained m ihe 
K^e place; In tUia font! the eompensOtion wndolum ts, to tbe pmsent day, 
cTst Jomninllly made. Thn principlo upon which ,h«e pendul^Wc« l^n- 
slnictedhaa received various modihcahoM tn the hlinda of d^er^t ftrtislit 
Harfiaon* rods, for eiainple, instead of being atwged m tbe fonu of o 
rridiron, hare b^n inelgie^m . tube, ^d peatw elegance and i^pactoe^ 
with a mom easy mode of D^nslfiienl, hare been attainedj thoie, bowcict, nrc 
believe, comprise tho whole merit of the 

The figure reprciMlti thu moao 

of campt-liHition propojioil by I>r. Ffcflni. si 
ifl tlitf pendulum poa MiipendRi hfy a fipllble 
sprinEw m tlm tuttwi frinn tli-e -co^ 

i; c ij A or Imr ef 5TOC nttHthEii to the 
hack pUm wf clocks liy ii icrrw at ib 
lofve'T cinL Thir beiul ■fif o^f tliEa bw wotkj 
uncm B ppip which furmi a joiiiti. M repre- 
bcntcd in tho drawinB* Through this head 
there » a mortice, which allow* one end of 
the lever »e to pais tliroii^ it, and wil^ 
which it may he fixed firaily hy menns rf o 
lightening icrcw. Tlic lever a e ii atochea 
to the dock-pialc by B »CTeW, whwh la also 
its fulcrum. ThniuEU » alit i» the mnev 
end of thia lever tlie auapending slinng 
nasEcS, and Is clnsciy embraced by il on ita 
twer eidc. The nperatiou of this apponitna 
Tidily be conoiuVtti-, aa tllO rod a 
Unctlicns by hiat, nr contracta by CoM, the 
Iod c will be rimilarly ntTccicd. 1 Im Cipnn- 
CEon of e will cause the inner cod of the 
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lifiCT to dfiscentl* and, ogn4ef]ucfi[]y, to ^Irnice th^ siupendin^ rwaing nt k 
lotfGz poitit, mill tliui in dinuDuh thfr eiTGctiFE len^ of tlio peadtJum. The 
jiKMle of Aidjiavunent k ohvifms^ as a perntt «r JpMer motiao m nj be given lo 
the iGTEr^ Lhe upper end lif the rnd ^ Iwing mide to apiktcMch 9T Mtde from 
Ita fuicrum. To ohtiLn tfac reqmalte uccuracy, mi odjiiWog Bcrtir may ba mmJa 
to ut upon the heml ciL 

In the year 1818 m nswmd ™ gh'en to Mr. Bfiiil for a ecunpEnwtioa p™- 
diilump in frhjcli the hob reatcd in a JiuUoir cylinder of wm^ thnmgh ’shicb iLe 
rwinaed end 6 r of the cteel peudahnn rod h peeied, 
the mno itnilf beusg- suppofted by the nut e at the 
end □€ the rod. t}icrefEm!^ tht rod lengthened 

hy emxying the bob do^ward,^ ftt the upward 
rspartaion of the mne reined the babj mid if the rela¬ 
tive knethi of ibe lieel end line wene eo proper- 
litnied thia the imcFiuit of their E^uuiant wm 
erjtiil^ it \s odHjent that Ihe. compenBetiao sbove 
d^dhed would he perfeat | hut it is eatremcly 
diSteoh to effect thb socemEe pioportiDning of the 
tenj^ha of the Iwo niirtiLli. The iBogdl of the tine 
at Ui%l biiut he juich thot ica rate of expaniioti »>ibII 
he in eictiMj. end it miut bo cmitiCHia^ reduced ly/f 
repented trilll lill the requiaibo accEiraey la attaineSj 
Lilia, howeeerr Ja not doner fJteopt at a eonjiderable 
espeuae of time ond attention, to avoid whiVh Mr« 
ndd Liia IntiwiLictd the fidlowing rFiodiflcntion. 

He formi u hunp^ smw m the crog^i bar /of t!i& 

Imh and an eJCtemal icreir on the same mfce m 
Mio end pf tho linc wJinder d: ihia latter ti pnr- 
p^cly made toti long ftir due cmuponBatiun, hut its 
eneettm length may be commodfouaiy Biid accu¬ 
rately redneed to Vfbm ia required by imwing it 
lip ai reptcaimted in iIlq figure ; hot aft^r thia 1mi 
iietodane, ntppo^g the nut t to have remmtiGd 
anmoujiiy, it la evident that the extent of gravicy nf 
the pendulum Lbielf wiLi have been lowered by tbn 
boh deflcendiog oxacllj aa tnuidi » the npper end 
of die cylinder baa Bdranced thnmgh the hole in 
ibe an adjuiLment for time ia tlicreroTe 

rMilired ei^r that for eompeiiBatitni bug been ■*- 

irhicb ts done in. the uaual way, by acrew- 
iog up the sut Ck *ni£a LatEcr eompenjaticm, how- 

cv^r, not be rMuired if iht of the Knvee / and c sxe proponipniu* 
to g(^r. a* th* wolght of the b«!j klene h th* .cm of tJ« W.X of 

len, ud laUce m elcTeu, the bctew m f meat Imve [cn 
threadB, in the amne Icngtii that tbe arrew aX c has eleven 
threada Care muit be taken In Ecrewing the cyliiidor of libc 
np or down, to plocn the fiiigiir and Ibmtib Hi the Mime tSme 
on the nut, &o that the two may turn together £ or tJie nut 
tnny he fkateneii to the cylinder. 

In coimoxion with thia bnmch of the sul^ect^ we may notice 
^ inverted epnng pendulum, inventod by Mr. W. Untdv of 
Wood-^Mt, tlfltECWEll. ThE Dl5«l Ef tlui irlEectioil ill (o 
OK.mtti tbs atabibt^ of the swpport of elocbij, for nur 

OlB WSIffhl El Itt upper U H^TEWsd do^ll MtS 

“ *P pc^fo™ Its Titration* m tbE lamE jwriod of timE „ th. 
ptnduliim of tbe cimi. The intEottW riilua tliJit when ite 
T'eit'lJl « ^ iciEVfifd cp ta the top of the lUei nJ a i! 
vibrates only once or lldcB in eSglit ^ nine t * !* 

rpuH™ it rerrtartubTv «ii™piiblE, mi rliai it, 
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Ml giBBt. LhiiL liiB at£nii:tiDn af thd hiii ajid mocin, OT of tnoaintBlnf^ iniit Ih? 
nbiorviKl by il: \i itm-i hIjo for tbv itolulity buiMiogi, a U 

tile ivei^t »CTew^ ii|hii Jt it«l ™i which ]a ni^^purt^d jit bottom hy n rnntHl 
pleoe nf bIbbI wjikb-BpriDg c, Afui Ct^tUmncd m a g]im lubci | d \m a cap or 
■Ejdppcr to tbe uppci cbd of tba tnh^ and ainriog undemeath a unflll gtn' 
duated soiled Qver which intcg^t ihs index at tbe top vf ibe weigbL Fat thia 
iavEntaorn Mr. ffardy rcc^ired A reward Orom die ^iety of Am. Hia com- 
mudjCEtion to liioin was iiocompaniEd by tathuooIiilA la uig taIui! of the Invott- 
tion horn K^ml nriliiiEiit sckutifiE cnBTKctfrXf amongst wham was Captam 
Katerp wha employed the mitnuncol to saiurB liirnaelf of tbe itabUilj aud 
fUfrdom from [rEinnr of the buM U^m whidl bia dock Italed dqriiiff hit 
e^ii^ninenti. 

^Bfare the ^pplkatfoa CKf ibo pendulnm m a rwiltiilot in docke, balanm Kad 
twcn emploTed for that purpow, but wera quicUy mpeffedcd after tile intro- 
duetioD of the prnduliim \ but Bj eztrmal motiuli is destmctiTC of the reguTnrthr 
of ilie penduli^ s perfermancet the bfiluice wai fcill the only re^atof wbkii 
could be applied LD portable madimBii^ and the gical improTejnent made in 
that ri'j^atm hy the addition of a spring haa caueed it lo approach the pim- 
dldlUJli in point of corregiTiesak Tlic Hrat EnsEntion attflcblng a spring to give 
tc the haliuieer hy tla BlajtiidtjH a pawtr which tendBii the aetiau of Ibu aort 
nf re^aior ilmiW to that of grwTi^ in a pendljlLlmj ia undoubtedly duB to 
Dr. Hookrj bii± be &ppe«r» lo hate applied it only in a Strai^t IdiTOh HuygEnn, 
illiproTing upon ihli idoa^ snliatituleu b Epdjal epring, whioll ia mueb' mofo 
favooxahlo Lo the Tibntlluna of tha 

The ulleraiiona to which lbs length of tba pendnlom u CEpased by Tflriitiooj 
of tom|>ersture,^ and wbJch aJE}ct the ^ing of clacks bare alteody bcBri noticed; 
hut watches with * baJanto ana itilJ moTO expoird to izrEgnlarily from that 
cnufic, aft not only Hie haknee expoudd or contiacti Rccerdiug to the rile nr fail 
of the ihermomrlcr^ but the relating ipriug itiElf mflers ihc same chancae. 
Ai the baknee canlricti^ uid its diamEtei bedomM lera^ it will be nwre wiEy 
carrEBd T™d by the Yibntfi^ forew, and will then vibrate more ^luictlj ; and 
BJ tlw spring attadEcd to Uie haknes breOmEa controcled nt the boujei dnie^ it 
wIil_lihE wLo aoL with gresiar force when cold, and on iMs at?cuunt the vihnt- 
lioTM will be further qmekcnefL There aw two wnys of cotrrcfina these uragn- 
ImitiEs i the which waa inrentod by H Biriimi, coniula in fEngtheniiig m 
shortening the spring whEn hEat BT edd may have grren jt nmic or kii forte; 
tha other method ti to cauic tba balance to fEpobd mitead of contrutiiig by 
cold, by which m«ini the fpr^^ wban m the auto of jirreat rigidity. Km moro 
work to do; thia meibad originticd with Peler Leroy, and haa lince been 
earned to great perfettion by Amd(L Harmon (whose nppUntian of tbc dif^ 
fct?bt espaoaion of two metftlt to correct the irarialiona tn Uie length of the 
Mndnluro, hai b«D drcadv notieedjp spiled the prmcfpEe in m mannEc not 
heforo thought of^ and made it Art on tha tpinJ spring so ai to produce tha 
dednd COEapeusation in the ragulotor. fJis meth^ is described da JoHowb. 

(Prmetpfei ^ Afr. ATdnriHni'i pu sli — Note*.) TBe thrnaomeEcr 

tirh fa coEopofad «f two thill plolci of hnu» and ateri. riveltcd IngeibEr in 
SEVEIIJ ^ilacc^ which, by thegreiter expansion of hnm than itcel bylieHl aiid 
contiactlun by Cold, bcctanca convei iHl the braES lEde ib hot weflther, and CUn- 
vex on the steel iida in cold westhFr; wlicuca, one end being fixed* the other 
end oblunj a motiiia cocreipmiiiing with the ebangi^ of facai oud cold, and the 
two piiia at the end, benreea w&ch the bdanca spring passas, und wbicb || 
BJtenia.tdy toDchei as the nning hcada md nnheoda Wir, will shurten nr 
lengthea the ipring, n tha cbRnge of heat or cold would otheTwiac reniairo to 
ba dffiiE hy hand in the manner n»d for re^adng a common This 

method uf cffi^ctibg the cotnpEiisqiionp altboiifh it criticM confidetahlB ingc- 
unity, ia now seldom uied, owEng to ibe eitrEma didicuiri- nf efiecting an jiccii- 
j*Ee adjuitment; recmurie ia thcrrfdrc had to Lhe ptnEicipIc inbri^juji^ hj 
l\ Leroy, a modification of which is iwi in the figuro on the fallowfng wtes 
which ropmenta tbe balwica of a chronometer u commonly construct, *A 
circular grooTO » turned in the fiaE tore of a piece of sleoJ^ and into thii g^nre 


IIOHOLOGV. 


D pirce of good Lrafa Is drlTeQp Biid a lilUfi bf Lbc noJuliaD 
of bomx U unpIL'd to prcvffnt OXjdHiJcm- Thifl annpouiid 

pact# b™? Ui^n tml Tllto* il crpcihle, ii naadD atdliGlillitly 
lint t{3 nitdl tbe EFT^p whkli m tbEie circtiitmlaflCfiji luj^ 
lii?ni4 firmly to lha iltt\ vithcHit T^uurmg' miy ■nld€:r. 

Til* fane or tlie Itpfl U tbPD cl^jiiud, luad hy ppjpcr A|rplt- 
catjott uf UlC; mGchiiulctJ intEiay tif Cufuingj boTing^ ftnd 
ibe «ii|iEriliiJcnJja tlttl if Uken avray, oiid die baEimec 
U le^ cojukiLillig of t^Ov ^ noimetimci thji]Cp taiill, eUieI li 
riiHi the GKteinjtl part of wIugS] li □!' br&iip ftnd the inlen^al pnrt of B-teel, i1ib ronoor 
inetaJ bfripg JiLoiit twiiSc the tliicltneB? nf the Imi-et. In iMa itatic the fl*™ ef 
ihe rim HTG then cal tlirQiigb nod dioiiniihGd Jn ihelr Leogtlip la fii die figure; 
imd uenr that exlT£inilj of each arc wlileh ii farthest from in rodiuAi Ia piat on 
M piece or weight, whk!i con fllded aJoog tha niro, eo os to bo idjuited at 
tltet diitancc which ihalt he fouojl, upon to jAtiduct tL good peTTomianee 
uader the ent ehnngm of ti^pEratiirc p the flemro of the arruf by tb c choogc 

of umpeFwture cartyiug the weight* nearer to the centm in hot tlmu in coU 
WGtttbBr, and the more the grenler the diatfliicE of the weighta from the indJu&r 
The aniall icrew* near thn ends of the tmthi fllTord an adjiTatmctil toT timcj ai 
the hoUncB wiU vibrato luorei|uiGkly the fiiTther thetc are pcrewed in; aiad the 
EuiittUiy wiil be IHb case if dioy be iiiiBi:n;Wod or drami furJicr oUh 

The AreotnpiiRvLDg cult ibowt a boLutce Acrordiug tu the cotutruclion cf 
AmoEdt and npei^cd by him to thn COTtl- 
mi^oueni of Ermgitijdei The e:ipaniion 
wcigbti ore cylindrical, and dtb i^Joated 
upon the ormi by Ecrewing i and ihefn I* 
on hmer ran, uiMti which Lbiee weight* arc 
adjoilrd by idEmn^i which aerre to regntaie 
the going of die dme-picce m dificrent ^hcvi^ 
tinna. The neccsEty of n rUltEitctit 
meat afthB baianco, fecording ae the bauince 
if to vibrate with ita veriieal to tbd 
horizon^ or paroUci to it, wi]] be ohidona 
when WO consider that the pivnti of the aoJa 
brfUr "very di^cnciitly occo^hg to tho pOfitiem of tho Ghnmometer; and it 
neqmroa KrtnO management to inake the Mctioni the boihe^ whetliirr the njtla be 
lutiamg npoc one of ib cU d>, Of Ltlion the two cylindrlLAl roeai of tho^ piroti i 
rind! fltOl more than ^ijf« ainee the hahuico lueif iuu a peniumcat figure com¬ 
pared wi^ tJie rprTPgh whichj In every piirt of it* Tihratvnni dtcra diaUiTicr 
iron) tbf RT i '^ i mid in evoiy part of it* letiglh bjia a diSrrent degroc of rotalorv 
luodon; It cannot be cXptv'trd^ HOr doof it happnn, tbat a b^ncti which if 
fpuud to hi hi pOLZO cli^Dg with iti spring wheiL mil of tho chronomoterp wdl 
Tuoke cquat i'jbmtioii*t a* to dme^ in all poaitioa* when m In plllfc^; £□ 

addition to lb(?fe drffi CuMb*, there i* one part of the vil^tion wbefe the force 
■of the apring and the inBrti& of the b jiinn rw are not aimply In opposition to 
caeh other, but urc couilimcd with the maintiuning power, vm. daring the iclj on 
of tho escape. Tlie remedy for all theac diffictiltieB, which ta happily adapled 
lU chltmometera for aie at sea, ii to place tJio Mxls in a FClticsl poai^an, by 
which meoa* the holancci il*c]T ii not ail^ted by gravtty; but ibr pocket dme- 
piece*, the ingffluUy of tlm artirt is wHed upon for oxpedlcnt* of which it 
Would nnl be ea^ to exhibit a cOrnplete theory. Tlkfl general principle cam- 
Ttiuniy ttifid, ii ta ueunidei iLc baJanGeg when out of adjuBlmBnt for p««ili[m, oe 
a pcndulmn when abova and below the CCUbTe nf Bi.mpctuiotjj^ acted upon hv 
gravtlYp anii,k Bi the aamc tEmc, Urgsd in a qmMCEtit point tbc force ofela*- 
tteby* In lb™ dreumilanM the vibration* will he quickest when the point 
nf stable cquttihiiiim it downward, and they wilJ Hlnweat m the oppoBitc 
pt«ltian« of the nTacbine, Thii load* t® the temedj of ditmniiMtig aitber the 
fadini nr tile weight on that side which ii kwest wben the nue I* moet quiok^ 
Thn*. if one of the two odjustiug letcws In the flirt of the preeedinjz bolnnccs 
wrre dowjiwaida in the poskioci of quickest fn|e, that qmir wouldrequirc to 
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bfl KrcwDd a wery Ktsle inwjkrdi, (ui J thu Dpjiafljte icrew in he 

■ hfcfr milwink. In order lu nnn^y this, impcrfertlqn viUlDLit mqcb 

Mten^iun ot the iJthi? ^juf imcELla^ Atid if a lilte f[LL[i?rfectlnn were fuLtnd in, 
IhP Ylbrniiixm of the hfllaUca whtfH tnEd b a nsrikal pqdciqn, Larinp the 

point at ]™e m a Hue H dgtt angEi» to a Hue pHshig thrtMgti the ijidii" a 
nuiiLar fflltenUatwi tniist he modu in the upimiien welplits^ either bv n cei^ul 
Heiure of the nreuUr ares, or hy altnrmg ihr qiuindtiee of tliMe wcu'IlEs ^ or 
br moanji of crtEtihii icmwi lapped uitu the wefghti themielveiL and 
dirai-ted lawftirdi Ihc rentrs like the wdnkta ai the cilrEni[Eiea of the radii By 
thew, and othfr COmapondeilt mEant, the balance way he mnde to keep time 
m aU those ^ilkfil Wtterefii ita plana ahuU Ik perpcndiRllar to the koriiop j 
bat in th«e tziab rety greet pain, and liihourinny be required to prodaco 
a high degree of aecaracy ^ and^ afWf all, m the quantity of aCtiOTi in the 
^niig must alter the nitantity of pepdnJbLifl e^t m thia cmiqvia and dalinaU 
dnohEcd frhBthcr iha adnutment* for poiitioEi in ibt! 
vertueJ Witnee efloL-tua] my longer than while tlse arna of Tibmtion 

^ni^i the aaiiiti rhii coEkilderotbOn pointa to Ltia neqeaiity qf an adjiutment 
m the BEidntainuig pa Wet, in order that the ^dbratiniiE shaU not M off i the 
meana of t^cobng thw wiU be shotm in treating of tlia dlircrent wrll of CMape- 
^ ■CDiiMdera.tisMi of which w? ihall now otocced. 



■.1 — -—V ■kj.i- ■aat'i.kui-l WL lyiLrJJJilU144J.hl^4|.>|Ug Ullf 

wheala ba the pEodulum of cheks or hahince orwatchea- One 
ncient rAi'Jin^^inj^hi-D. hl.ni-■—■'ki-l. r___ i:.i t. I ti 


called the erffwn wheel, hnvins ib teeth 
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bctiFACiL tJiti Lwo tc^eli^ imii ibrl^ti Lbq 

acting tooth of th« vhecl mlipa nff^ at ^trapei 
Fnnn tbc pallet Cf Bzi£^thcr toolli w Ihe wp^siUi 
aide iminediately falli on the uterior uiclmEa fope 
nr dr and by b snnllu' opcmtiom tendi lo puah that 

pallet (iflill ihc ceoCrie^ The fEluramg TlbraliDti h 

tlLUfl aasuted by tile trLeal, trluls [he pullet nwvca 
ifiWBnii ihe centre^ and receiver the MJcccedlng 
tooth of the wheel after the eocope ftam ^e pohit 
of dL In [Ml monnor Ibe altcntJod may be cutt^ 
celved on without limiL The ccleMaled 

CeorgE Gndiant unproved this cacapemeiit very 
nkEkchp by taking of part of the ilupc fin^nl from 
the pointit nrf tlhiD polleti , inetead of wMeh part 
ho foTined a circular of ^lindriial Ikce, hating iia 
axil in the eenire of iiiniion. FoHria of thif tbid 
ftre BKD ra the oppodte lido qf the wheel ftl c 
add ^r hating h fof mdr centre or oxu. A togih 
of the wheel is leon rciting opon the circular bnrr 
euHaee of tita ^let whicli a Hot therefore 
aileeted by the Vllecl^ oxccpi lOg so far m Mi tnntion^ 

uiy nihcr EMut, may bp aOEtted by ihp fnetian of the tooth, [f tlie 
beJinpi^ to Qinyyotitw.rdji, the sloped iiirTecc iral 
be blo^ht to the ^uit of the tnolh^ wlitch will ktlilo BXoit|r & nnd orge tile n-IV t 
^ When the t«lh IwsTdleH ftom die pr.tol of 

lIiwjMllct,^opboiuie tooA trfUberece(VEd oniliecitool*r .ur£iwe«fp, iodwHl 

fcnt effert iLe TlbMbCU^ excep^ irben the elope ■iiifece of e Is ntrird out ed 
ae to Eoner die tDoth lo slide ekutg it. In the Iitd fpttoeT eocowoicnli, tbeiE ii 
^WBVi » pt^OB of Tjhrmioti taliee pluo sftw tint drop wlilcli ddrrt 

tne tnllet wk, nod muieo the indcjt BLjo to recede ifcnrajfh a nnoll are; tliu 
j n " njiiue qf m rcroiL The cMupemenl of Grabani, 

, . j ai have llo recoil, bare been called drid beat rajopements, becanre 

the IDdax for K^da (aUi directly ihioE^b iM WC, and remune motfonlera on 
the Ime or dmatoti ^ tbe neat TlfaFaliou. It may bo oWrved, tbal tile miun- 
lolotog power m Gtalun'ii Hn^enwnt, mny be applied diiHng a . .—II 
portion^ only of iha vibi^ion; and tbal an fnertose of the ^httoinEn? 

^ ribraaon, but icerccly interreree witf 
i J"*‘ deambed, the eecapo wlitiJ ia in Conanoal 

^longitiF to the a^ of tbe ba£n„, and Oic fneaoo 
anaCnw wrc^stance may be coinidered os a principal canie of tie 

irt«:iilan^ m toe g^g of watcher. If we nippuee a icgidmor to be made ao 
perieol aa to ^ wtfuUy iHcIuronal, wMle vibrating in a &ee that 

w iT^lf'S?’ wai placed ^connexion 

Wito a train of wfawla; nod the timri would be niora or according to the 

^ ^d qnauthy of fiiotion in the cnapenienL ft ^irbTZXe 
extiemeTy uaJid i„ j, ^ regulntiir a perfect libertr- of t-ibraliop’ 

^ toe **1.' j totertala of time whkb mav be n««e^ tor tlie action 

wa^ imd Olm C^d lino ex^tmu by P. Laoy, who in 1748 ptcacntcd to 
tiM Academy of Scieneee m Pnru a model of a detached caamenieiLl ton 
'V‘^ be btieSy dneribed na foliowa; oiTXjqpe wh«l 
™ rtpiMw by a Irter detont; the balance unlocki tlir detent aod 

non, ang mnmg great part of iti eoliiie it la free and detached. 4 mat 

.S^"ld"to tlTT '“""J 

g^HlEr^lv prefu^™!' wii ih*tL iTi r diatead of pivots nrt at pr^nt 

; x:ar.Si :;?.-5fas.?%7;s5! 
.asfv.v-asrs^ i t ss^;ssSjJ 
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fiction, I he tecllon^ of witicli, wit3i ihtm af llit two Pllier lidea^ fPFni h port of 
mfxKl trUpi^E. A b if rfiprvEBOU iLc di'LED^ which is rimned dF a flExihle 
piece nr fipriu|'p IhCAidJll^ between C and k; and in the |»ajt wHch \i 

stronger tflMl ihe otbcTT k hAed the iDckili^ a, mn fidJualJDg 

iOltrw J\ The paileL pn^Bclxo^ hcioW the apiing detent |dc^ iip::iEi the llkLeJior 
AHj^le of tlie hHlthr eUipctiitllng tlic 
mutton of file ncApe wheels nud 
leAviii^ the holaiice [□ eihrAte free, 

BJ pointed UHjt in the pntetding 
ceoapemonU- The actirm of ihe 
spring detent (hir the jodnt of the 
dEtcnt ii hfielT a ipring) presses the 
Jorkjjig pallet ogfUDSt the acrev 
eseept At the lime of unlocking the 
wheeL A very deJiicAto spring n e, 
calltHl ttie diflcltiargin^, nr unlocking 
springr (Jtiid eJeo tlm icndBr Fprlngp) 
ie BtiAched bv fHie end n to the 
spring deient c fr u u ; And passing 
nuder the odjiisliiig screw Extendi 
A little betend the iiAtrcEELit)^ by 
the detent iuelf; A Ah k o eiicuLn- 
picGc otlikEhed to the itN of the 
hylance. And v the dfschEirgEiig pslIeL 

T bia pallet when the belanee k in motloii from t lod prcsscii agninsl tbs end 
of the discharging spriag ■ e; and cnnyiftg it together with iheIpcking iprlng 
h b d discDgdgrS iba lucking piecE a nut o>f the intErnol ongla of the tOOEliT 
with ivhieh itwu m cuntACtp Eirid the escapa wheel then commimioBtes a new 
]joweT to the halanee hy ita impnUa m A pAllct m, which w ^xed or set in the 
aperture of the circular piece. As seem AS th|i in donEi th& Epriog detent, nr 
loeking spiiCig, fulls back to Its positiua against the adjusting scrcsrjf; and tlla 
^lAllt^t^ by rmiring or intcrorptlng the next toothy stops the motiuti of the 
escape wheel. tV'hen iho hdancE returni fifom il in r, tha unlocking pallet elcia 
again on the axtremity uf ihs duchar^gtng Bpringp but thk bom? ttxy delicate^ 
gives without disturbing tha detent, or locking rpriug; and tlie bdaiicc^ 
aAcj suJ&rTng n trifling degree of reawtsTHS by that cobUut, oontinuoi its free 
vlbroJions- At the nmi vibrndua the unlocking tiikeA v^accp and Ihe acLion of 
the cscapcmEnt proceeds sacceadvelji AS explamed Wfoie^ Tho detached 
Eacapemrnt wai Applied, hist tn cbronninelfin or EjmSH-pfacear hut is now sUo 
naed for sstrunonuesJ docks; And VOfinUrfl EaEclIent eunatmettuns have been 
iiiTEnbed by diflerEtit artist, amongst which WA miy m^ntinn those of Htunly 
nnd Reidp In 1^12, PrkTi jiin. was mwAnLcd by the SodeEy of Aria for 
the constmetmq of a detached rEUinntoire ofirAponicnt f^ir clnok^ which pos- 
oesaes conEiderahlEi merit. Tlic advantages of this escapenicut consist in tho 
freednen of Its pofti from fricdofl; III the exifl and c^iiai impulse wbioh it will 
enntiaua tn to the pendnlun!, unoflcoted by the ebi^ng of oil and 
increased friction of the train ; and m thn small power rEijuireil for rcStoling 
the tellUon of the remmitoim snemg, which dues not renuiFB to ha wnnild Up 
^uirk. or to Ik psisbed beynnd any Oitch or opring tn keep it in its prupor 
situatian. Ths Engravings on fl9Sj with the foUnwing daBcription BXlxsctcd 
fram the Traiaiteiiaru of iiu oodkfpr wdL rv pTtiin Lha eouitiuctlon. Tho 
swin^wbeelf FigM. 1 uud Itoft thirty teeth euL in lie peTiphery^ and Is constAntly 
ujTged forwo^ by the uisintAinlng power whieb k lUpplM by the imull weight; 
two spnog detents are med in cetdi tbe^tccdi of the wheel alteroetely; the«a 
ore, at the proper Interrolit imlnckEd by ihc perta miukcii 1 and 3 upon tho 
pcnduluin md, imcrceptiug two amaO pint projecting from tho detents, ee It 
vihralee towards thE- nne ar the aiher^ tho nnovodug nr romontoire ^rioz is 
flxed tn the some atnd si ihiB detents ; it k waund up by the highast tooth uf 
the wbooli us seen in (its poaidqn wHeh unwound being shown by the 

dotted lines,) This bebg Uk aiKj luppoeo a tooth of the wheel is eatight fay 
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wa 

ms of the dstentMt thia breventi iht^ wheel frcmi moriDg * 0 ^ anil heejH 

thv reubFiitin^ jpring rrcHri ncnpinj; aS" ite pahnt of the E^h ; la ihU posi- 
lioTi| tin? prruliil Fim quite dEtHEhc'J fmtn the ^Iked ; u(rw, if tbo penduluiQ t* 
cmiKil tfi librate Ixi the riglit, the patt of it marlied 2 cnciiEi ■gun^t the Upper 
pfflp wen in Ftff. 2, projecting from the renovhdng and poihea iluf spring 

frem the potal oC the wIieeI*? tooth ^ on vibrBliag a htUr fnrEhlirri the pen dnilim 
rcmOV'CS the detent which detain ed ihe wLmI, by the pftTt d itrOriUgr this lowtr 
pin* /jtf. 2i Trltieh cnjECtA from lllr dEteUt; the mnintamrnf^ po^Ef ot ihE dpek 
CAUK3 LLb whEol, ihuM nnloehedr l@ ndviinee until dcuiinpd by a loolhrcfllinf upim 







tlie end of the other delent on the cppoflCe Eide | hy iHi nmns the miDTEtm^ 
Enring wUi be clear of iKe tOoth tf the wheel ilfl it rehmu With the peiidtiliiXnr tiiid 
gltei it on Impulse Wtlh its |Hll preadng Ogiinat the pui 2 of ^ peudlllump 
tIUtil the Eprfng cmnES ta the poaitioJl sbown by the dotleil lint, In which poHiJioa 
il l 3 tinweimd^ end rEnte egtlUBt a pm d^ed i^omsi a etoii bar of the plate ; 
the pendtilLim enntinuea i^mMtlflg to the left, bemIt eo the extent of hi ribro* 
liffc^ when the part I mecla the pin in ibe lame detent, End remo^» it &Tom 
(he wheel, and tmloekt It; the mKutominff powEc now cKmn it forBmnl, 
pnahing the resDvating ffprisg before it qrvtH onnihcr tnolh ii enugbt by the 
first detent^ which detBini ue wheel in Ihe pnimtiEKa first discribcd, the nmoFoling 
fprtng being wonmd up reit^ to gire anothet impiiUe to the pendulnm-^ The 
pm II not £^ed to ibE iwnoTntmp^ spring itself, faul is pert of e piece of bmu^ 
which JJ eerrwEd to ihe renoTBiing filing, olid ii made very ilonder near 
the screw whieh htstens h ; this pcrmiLi the renuveEiaf fpcini^ to give WBjr ifp 
by ilkB weight bemg tokon off the rlnrb, nr eny other aedi^t^ the esD^ 
wbeeL shoiild be wound btiekwenlf, so as to oeteb oa the detenti impropFdy. 
Tbn weight in the preceding figured mertly r^preflentf the means by wbwb 
tlie escoM whetl wasput mwiotna in the tnodel pr^ntrd to the Socieiy, which 
cnnstited m^iy nf the eicnpemeut j but when attubed to a dock, the ceEnou* 
loire fpring is wound up by the msintaining power of the dock tmnomitLDd to 
the esoipc wheel by mcAni of the trom^ 

(l^rOEiicnietan and docks fbr aslrononilciiL pnTp rema hi which extrnurdlnAfy 
oiCflty Iti lie eauiet mEfloumnetit of time hi neoiteary, hare, beudci the GOin- 
peOMOlion psodiditDia or bnlsnCEar and detwhed escapemenlA^ before dflcrlbed 
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jewfilled mil jJl tlieir plTCi^^ulef jfrWftUed: they are Jikewiie provid-wl 

with A OTotrivaiiCB fnr their pnoticii daring the time of irbdLDg' npv 

vhrn ihe Acdcm of tht mAiTltfli[itn§r power lh Euspetj dtil. For this purpose a 
i«and larfi®*" rakhel Fhed is mldcd ail tJae arlaur which Admits the eioclt 

to he wound up.liut with tertb [tointmg the coatnu^ waji b rCroim wp^g, IUU»11^ 
the ^e^tpai ptjrtitra of 0 drcle, conneeb ihLi \ts^K mtehot wheel with tlie gnhi 
^hccl of the tdfKfc^ which ia cm the sAlitr axia with one end of thli sprmg 
beine Btloched to the great wbeeh and the other to the lar^ ratchet j atnl a 
catch pnsceeda froni the innw face of ihEi hwck plate Uie teeth of ihi* ratchet* 
wluch pievCDta iti Uioriog hack irlun the clock ia wind mg up, and Ecrwefi bi a 
nipport for the rtactaira of the mnintaining iprin^. When the dock h Irft to 
the action of the weight, die spall nichet iuma coand the larg^ and con- 
tracta or coill up the jspnng tOi it hl» Strength KuiRdenE; to hnprl the |^fLt 
wheel anil train; and when the actlDfi of the weight ii ampendcih aa in wind¬ 
ing up, ihe spring, freed fnrtn the contracting powrr of the weight, expands 
itieir oud fnreea roiinii the gr^al wheel, its action in Ihe rontrory dixcctian on 
the gre^at litchel bring prewented by the catch hofore mentJOnedr T*eroy ia 
coniideipd to be the ioTentor of tlie^^ring impeller to turcvent losa uf time in 
winding irpi hut the idea of conthmmg the motion of the train dining ihti 
time fjnemsitd with Buygena* for he contrived i method which the weight 
of hifl eCpct ahonld conikflue to act on hla Ero.Tn whilit ii was drawtiig up; 
weight in hii dock harfng been mndr to drmw up in a similiLT manner m that 
UJIM in common wooden clochl, inslcad of being wouud up aj in our mctalho 
clocks. 

lYhat has been already uilranced, will, we trast, bo tuflicient to convey a 
dvttT idea of the natun: and gemrrd Construction of hornlogicEd Enflchirteai but 
mat divemtias in thoEr form and ai'flTiety af cuiioUft tooyenicnti have heen 
introdnefid by the twla and Ingenuity of artisla hi this branch : some of thcEo 
cxdtc admiration by the nUHihcr and ililriCAej of the com|icmcnt poit^ and the 
admitahle nrcrbicm with which thuy DCtt whiJet othem evince equal rogeiiuiiw 
by Ihe ilmpticily of ibe means adoptod to obtain the end proposed. Of thla 
lost dcscri^crti of clnefci^ ncme have Bfl vDt exceeded that invented by llm ceJih 
bratod I>r. Ftaiiklin \ ii ahowa the hnurt, mmutos* and aaconds, and yet con- 
taina hut tlii« wheels ftud two pinluna in the whale movctacnL llie lowest 
wheel ctmtUM 160 tCCth^ and goes round once in four hout^ ; 1t CWTiea the 
bond ou iti vde, which pomli out both the bours and ihe minatee* as will be 
deacribed, wnA it luma o pallet aboye it nf 10 kaveo* on the uune axis wii]i 
whidi it a wheel of 120 teeth, that gi ves motlou to a pallet of fl kavt*: the 
tccond-hond ia annexed to the ume axis with tbU laitor pollEt, HU aliO lha 
Awmg-wheel. which earrifio 30 teeih, tJmt giTM mnlEnn to the piineti of an 
anchor escanatiiept* and to ito pendulum that yibmCea aecondl. The dial of tlji* 
clock la of IkPgular formatinn f the extcmol circle tffl It cemtiiiiia 240 diyiiimu, 
numbered from 1 to 60, in four Miecenivft notaTiana; tide cii^fl aboWi^ the 
minutoa; within it the bemra nra erranged in three ceuccntric circlci, w in a 
vnluto of three ravolutkiiu along four radm which hirai right angles with each 
otKer+ By dua amuigameut, while the point uf thcUami ihowa the miUUto, itx 
aide exMtati ihe howi or, more strictly spcakiiig, shows that ihu hour ia one 
of thrw; brut m diat it will hardly cvef h^n lhai any dauVit wHl nsmsun of 
wbicli it may be, ae there are four hotutt ditferunce between the figures next to 
each other on ihe aame ra^ line. A amall ekiJe is placed ahnva the ^eai 
iFfir and dtridEd into 60 parte fof thcaecimds. Thkl clock was wound Up by b 
line guhig over a pulky and ratchet, cm the oxii ef dw great wheel, by which 
the weight waa drawn np in the sama manuEr u in the common WDodcn docks. 
Many nf thcae docks have benjl mada which Wfe found to measure time exce^d- 
Inely wdL The imah imperfection b thJl dock, of ila leaving the uncurtointy 
mantiDItod os to whhrh of three hnllta It denoto^, though an corrected by the 

iudrment, baa giTen rise toaotoo tngeniana caatrivancea to □faviatD it. Of thoae 
the mos^ carlMll ia that whidi fornix the subject of the engraving OB page ©&8. To 
the gnettE whed nf ihia dock two cnuoaulric plates arc annexed, the external 
one nf which baa n grewre cut ihmugb it dong the line of a voluto of three 
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eSiS 

Tcvolntidoz^ Tfaii gtAavc furdyi 4 IrvugK in whi^b a. rneEiti ball is liAj't 

of whicli li KM9 twu^h die Eir^Tation benetlTi iHt hour ]] ir^ tbe %ure{ u 
tbe plate g;TiH]iTe turn rudud^ tike rolls alun? t||,e roluCe^ eIRI approjiclkin^ 
neaict tbfi ccUlre U k pmc^cilE; bulL wbun it. at mflt atriTei at the ecnEreji It 

MU fziLD BJIOlher trvuvfl., by wllkll it h tm;atll Conveyed to tfcie part □! 

tbft vEilutEH The houn are curved belwcHi tike Tcvo^udeiis «f the ToUite* 


ami the minafea ore mnrke3 in four diviilnnB of 50 eflch, np^n on exlcmal 
hxed Enrcl«.t to which oik index BJinexed to the ^dlklEe pldld pointfl:. SrvenJ 
of iLbraB decki were to be eetm in the watchmoJter'i ineps tn Lcmdon Momt 
yeun Init we beycvn the author of this ingeolpus eun^li'ance ii iinknUiBll' 

111 oaditjea to tbr bOTta which, measure and regUter ti.i]ie^ and thiiTEfbrs 
aUne coEudCutf a vateh or clock, YarLoUi appExidagee are at tiintfx connecLod 
with them for pleasnce or cockvenicfico, am chimea and poppcij Ea clod^ 
tuuaicaJ and repcatnig movcmeoti^ ftc- to watcbca; hut Ba thcM t« not Bbrictly 
CompTised ilUairr tike head of humhigy, we ahall oieirefy notice ons or two 
ukventiocu of Qm diw, chit limita not alkwing lu to do more. 

One recy haeAiI addition whkh U frtqtlEotly mode to docka aod walch«, h 
the dlUwn, EKF cuntiimllce for caJUng atieki lHnq fit any fixed period of iimr. An 
excdleut arnngEmeliL of thU bind id the palasl dei^h^ oliimm leatoA, Invented 
hy Mr. BeroHaBj of the CILY Hjuajl^ which il nn imppovemanE iipoO A foTT'cr 
inxFoUotL of the aame gen^Okoao called the vnmb^ tatieh. tn the pT^ot 
iTkTfiniion dl the Useful porta of the Watch are retaiiUMij whilu: thofe that wicfS 
tocofivenickkt or had a tebdcTLcy to diitiirb £|a regnlar movcmenti ere herx in 
a dxIachEd state. The adraqia^ ihat iBiidt fbom this arraogemeot arCf fitirti 
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ih^ iipplicqlijlilj UT ad.Ei^l{iiLii>Ti tyf tlitf tn kU kiiidi ul w^h^i, wlut^ 

cVfrr moy bo the of th^r CDTubnicliDn; eeccind^ llie Blaniin being 

dytEnched frdm the wAteb^, it run be mode to p'«lllLtt a deiLse ffniEcioadj IuluI Ibr 
K haiJ4? njiLTum;: thin!, nlatiim Wntahef i« beiiire cnrtftnicted WEre Ul:EQtiyciijeii.t> 
fnara their buLk^ Ifl wear—by thia conlriTBiieE they osoy b# A* lldt aEid 

tbih fts may be deniwl i and, liiiLlyj, Ibe exipente 14 tnuch lera thsji any walchts 
hitherto mule oF ■i milirr performance, l reprevenEa iKe mecbflnum 

HttBchod to tba VAtohr by which 
ihc aUmiti li locked and nnloekcd^ 
aa U Appears when the dial-plate Ll 
Tcmared- The index by which the 
oJanim \s ael to th# proper time oE' 
ii atlnch^ to a boliow 
axle htCed npon (he lubDr of ttio 
ordinary hour^whecl. I'bki index 
may be act by hand; bttt A peFei^ 
ablo meLhod u to jM^at^b a toathed 
wlkcd 4, whfeh war^ into an 
m^dUie Tbeel 7s lyhioh works hitu 
the wheel d„ and Lhii latler wot 1(4 
Into a. wheel 3, hxed at rig lit an¬ 
gles to it upon tlie aqtiare end of 
tbe eteeJ orhar l^wlucli nini ibrougb 
the pendantr and hll at ktK Utlkfr 
extremky a miifed mat 3, by himing 
which uut lEi la obvioiii that motion 
will he eoovL'vcd to the nlAiam 
wheel add linfei to tet it at any 
portietlJar hour. To preirEnl the 
Iraln being tinmed the wrong waVp 

and to reitain the index in tta |>tacct a imAlI ratchei whetd b fixed ujKin Elkc 
aijTiaie part of the Atcei Arbor X, into which ratchet a Kpring-puJi 5 faJI^ The 
hoUoir of iJie aleruoi mdex ia made of aLed, and on iu undenlde ia Farmed 

itlEO A cFinr nInT oliitep bM bL 14, wldch reproNfrita tho 
reTeTaedde of the wheel 4 | and U1 tliU ploEc a notch ia itu.1 
vtralght down on oue aidc^ ajod aloping on the other, aa 
ahowo at 45, width La a aeetlen of ihe wheel and LulLnw 
□xle, the atTikight dde of the notch lie^ in the direetton of a 
radim of Lbo Hat plaEo in 44- the hour-whctk mHilcd 
Aj /iy. % lica Imin^diataly undEnneath ihe Blanim vhrel, 

AH d has on lia under lEda an oblong ttcel plaic^ I h 
in the delacbed Jlgure A of % which ii called the 
detenu The detent ia apring-temperTd, boa n hole in Ih 
centre For the frve pouage of tho eannon arbor, and is 
fixed flat upon the liocrr-irheei by a imall screw and tEcady 
pin At2i into tbe opposite end of the dclcnt plate At 1, 
in riveEtad A aoiali pin of aufS^CiCnt length to poaa through 
a hole in ihs hnur-wbcel, and to project beyond the upper 
purFace of iKe sanie in mch rnanoBr, that wli^n the lioiir- 
wheal and the olunini-wheel ore put tugvLhcr in tJl€ir right 
and thil pm preasEa upon the Hat surface of the atcel 
plate 44 ,h the end I nf the deti'Ul b deprEsaed below (he 
under Face of the hnux-wbM'l, but when it camE-s occr the 
notch !l iGiiUa into the Pama, and allo wa tlie End of iba 
detent to rifle and lie (hit in the TEceas m ibu boux-wheeL The end 1 of the 
deteot acts Upon the oimilar end 2 of a flat ^trel apriug C+ itnd ihowii 

dH 'hed in the fnltowing page i it h called llie clcyolor, and ia fixed in itii 
the screw and stcudy-pin at Z, which end is thicker ihaT^ the oEh^r 
the spring, 14 tint the end 2 ii raised above the plate on which it is 
degrac cf rfevBison may be adjusted by turning tiie ictew-t&p at f 
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vfl^iql] wdtIu freely thrMJ|;ll ft hole m tbe ekral^r. Ths 
end 1 of iJit deteiiE preiaei iipnn the eleintm: m eqj^h 
minner^ that whilEt tlic delen* ii drpMied it hnldj 
djnrH ibe tlld 2 uf ilkt eJerdim'; liul $o U0II ftl tlin pin 
in ihe det£i]E enkTV tbe nol4±li, tud tlie ^e-teni risei^ the 
pressure u withdrawn &flin the tlevatDr+ and lOieinH 
mei Ui dlKllftrge ihe ftlflTDuig which it doci thnmgh the 
mEdinni of |iteei cdlcd the pnjpeHeTp drawn in 

ill proper pluce and form at D» /%. uad ilin ibown 
in ihe detaicbed flgnre in the maigaii, Jl li a ite^l kfer 
wHbout apingj and tnrailtg tlpon the iciew j m a ful¬ 
crum; it bii ft pnjE^tmg piece \Vf whJeh k rnnned 
intn ftn indmed pimiep end highly poQihcd and hcr- 
ilijmed i this indmed plMie f4lili dixeci^ iindtr itic end 2 
rtf theclcvilnf C, ilu peliihed at tlue part; canieqnenElyt 
wheufiTer ihfs devalor ta depreued by tht- detent, Ita 
end 2 wilt p™ upon the inditued piano W of Iho pry- 
pdlcr, and Mve iu end V outward t ^ end ii formed 
into a poTtiDn of a drcLf not conceutrin with and 

S rtwci n^ainst the tnekrr E, /7^, whjcli m a cylin- 
rifiat plactt of ■Icdp biirhiz in ila oartef end a amaJ] pm i prajectinf ihrneiglt 
the ouc rtf ihfl watdi ^ thm locker E maxea bclween two pinij, and !S nrriacd 
ftgsiLnjE the end nf the propeller D by the spring F, and kept ftt all timef in 
contact with iL The combined cdhct of the acveral pmti Enay be hiiedy 
recnpituhltdd u followi: — whilgL the detent h deprwwd+ iE pressf# down tlie 
dreukr end of the clfi reJar c, which Acting tipno the iudineil pEaue W of I he 
propeller Di forcct lu cinmiar end ngainil the Jneker £, nnd raUBes il* inidl 
pin i to ppotrode heyond the caae, in which itatc it will remain uatii by ti^e 
revolLition of fbe hnurrhand,. tho pm En the detent falla into the notch on the 
idarnm. arifor j when the elevator riaes^ and the prefisiire hemg withdrawn frutn 
tho iqflEncd plane of the pqrnpcllcr, the [ocher E ii puihed SP- hf the ipring P, 
and remains 4n that poBitton notil the dapEng fide of the notch 44 lifti been 
nioved rauind sntfidenlly to depragt the detent spnog again. The ahore ii nO 
limt ii necr^Ufcfj to form the union between ttiE gomg part* of any walth, and 
a detached alarum, becaiwe it will he eridcHt that mch alitrutn maT be diS' 
or iet off by the HUdden withdrawal nf ibe locker; we ninth therelbre 
proceed to deiCrpie me manner in whkh the olantm morement u operaLrti 
npOEi, wbetber the oiatTim of the beH rattle, or any otlier kitiiL 
An sdamtQ moi-emenl in 
ila Heparate ftate id repre- 
ftrnted at G Hn in chp an¬ 
nexed figontp and conaafli:* of 
n tlie tipoET plate of 

which ia nearly tiHlf hi Eecii 
Iraa than the pillar plaECr in 
order tliat the works may be 
COrared by, and eontained 
wJlLdn the hell, Of dhown at 
which b u eerElan or pro- 
iHe of tike ahmim roHiiVcment. 

A gmng barrel, which cxmLaina 
tJie munfiprlngj La plftctid lit 
the centre of the Anid frant^ 
ttlld a aiecl wheel cut wUb 
ratchet teeth to work the 
h^iner an Ike uppet poit af ih* Mud UtiH iti atk«r uda .jurying 

biam wk«l to dnvE iIk Umn, wkeh grnerallj omidsta uf dltoc wheEli and 
trtur jHTiiona. rho alanuu hammer hm a .q ~ 
rtppaalt« side of the 
it«L Hitd on ha BihoT, 



I 1 _ grucriuiy cf}flHl5tH Of UltTC wneeli ana 

alrniun hammer a ^ n-gulailng tpHng an the 

a» .dujvn at K, 4. Th* fly plal™ kM ^ tfm of 
.kor, and e> tliu f<ua« k. contort »fth ll,r projECting pin, 
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ike are IcKk^ juid tlia nUnimn pttVFni^ii ftwi niEUiin^ Hirwn ; bnt to 

iMQ Mi the pin K ii mnreJ+ iha whole ii nt liberty, nilil IW^fr ta uidti!-; iIum 
pill H ^EssM through a. hnE@ hi tho p]jLEo+ BJiil H«w from tiie locking Iettf H 
on ttiB olliFT aEde of the pJnlo. m shawn in F^. I, wh«nr it may he seen that thii 
iDctiRf lert-r hinu on a •usvrw ph nt at itt Trmir end, and h oomeantlL pmsed. 
to oqe lidfi hy ilia force of tke iraritig P, wkEch npvniiea in toHi a diTrction m lo 
throw the pin mi of ConEact Witli I he Htcal arm of the l\v arirarp and eoilieqoentlv^ 
AtwMyB ketjpa tke alarum work m a free atate for motinni but U mny be i^rtj 
at any time by piuhing the locking lerer 1 Ip fi^, 4, haek- 
wjinlf, PT ngnmit dm aotJonof ittfiuiii^ P; a mire la]]^ fp 
riMM peTpen dicularlj^ out of the oater end of tlis hieklhe 
fever and it if tJih wire tail llial ia to he enga^ad wUS 
dm amoU cod j of the Inekfr E#p Fh. If whenever t3ie 
alarum if to be wound up and set. lliii bekm* lover 
with Itn two pEna^ iA here ihown in A detAclind Btale. 

5 showf A wotob kavtiig nil the Ahore dcBc-ribed 
part* B.ppcrEainmg thereto, iwiii placed upon one of the 
arorBsaiil sEcladieil alarum movementH; 1 being the eoae 
of tin? aiarum, I'ormod of Dpen-werkp cliaied Or othrrwlaa 




nmatTientEd^ and hrititag Lbc appwartiTicCj when emptypof iheonlmofy remtitc'e 
of im external walcll MW; M bring the iiaiial rim thal abuti down OVax the watch 
with a ipnng catrhp and thereby hnlda it atceiJIy b ita i 
alarum muvrmont h fixed in this EjrtcmAl Ehm, with the 


nftuin; the 

mU tl]fl Torti (inJ brli iloffnwaid; coniMintady, The Vire tail L I^! 

anwwtia mta tha a««, Mil in pliu^jj its inHeh within, it » neosaan to abirr* 
thnt the pfa^remp <n <1 pf tiic !mJ:« ,, Fig. 1, mms* tKbind, unJ cnjiiBH 
tbi* ^.f* L.I3 n, 41 H F. /t,. i i„ .ncb mflnnsr. thnt it mny^plth 
*fif !'"'*•'* 'I' liiETfbj' loEfc tbe imln nf the alArutn 

irten the nm flf u l«_ be ikit dpwn, nml ihe akmm Hamt 41 ^fenuid 

4 L" 
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li> t]ni npran itn Jaat wlicti It b Ui be diji;]iaTj^. Vht nJamm 

iLm be wixml up by the key'i Of luiKud head -j '■fbii:li if icrawtfd 

upon ilio mnin Hpriog atbor, 

BQ that it con only luni it 
In one direetJOn without 
■cfewin^^ and the niMhliie 
will be TUiidy In Ojwratn j be- 
cnnie at the ojaigncd hour 
fcnd minUbCj the pehIb cd the 
Inekcf win ^ withdrawn into 
ths wq.t4:hT thereby nclea^- 
in^ tliB wire lai] Ii Bud tfiE 
ioeting lever Ht 
which the aljimm WsU be djft- 
churgMil and will initflUtiy run 
dowQ. 

Whnt luu been vad oF 
the hell olaruni muTcinenl^ 
rrj nitll j {q?pQcf tO nittjlc niCITE- 

they ennaiit 
of llkB IHmL' portfr Bie 

CfiniLruetrd tuid ised in the 
thmt Emyiner^ only that the beTI^ the hommerp mil Uie it^el niEchet 

wheel for working the lamcv md the yringa conitected thi?ri?if itli, arr dii- 
pens^ wiEh, and in lieLt thereofp thn fnttij moiremeiit, fhowmiii Fig dv h fisb- 
itEtukd- Thla eoiifliata of two strong iLeel wheek N N, ro fixed or acrrsvetl 
npan the aybide of the upper 

pffiie tliBl they may hulh prra^ Fiir. d. 

m the enjne dtrcr^llon aj^lnst 
the two itron^ pins or iftiJa 
to tceeEro tlieiUr 
pliUe tuay in tbie 
oc inode nf the 
na the lower plate, 
there li no bell to go oti 
A caamR iteel pinion M \e 
□n a iqimne npon the eon- 

Iht^ fint frhcel 
La the movementp and vhidh 
fnr thii pnrpoK iBbrought 
noM-cr to the edge of the phtler 
lb mch n^ner thnt tile hvar 
iif the soid piniim mitv engage 
with the coda of hoUt the 
spriuga NNp and by hi revor 
lutinn may carry them some ^ 

diitancc tDwqjda A uid on their cetuin t]i^ strike Against the pini and 
wr>dLi« a pawerfiil rattling noiiie; mere oi ipr^i may of courte be uw4 
for s gLmilnr pEirpoBei aecerdlng to the extent of noise imj^EilrEiL 

Qf lute yeiiir% ihe ini^iuiity of wateh-makets hua been inunh exorpsed in 
the winding Up of WBtc1ic% wilhnLll iha employment of dclnchcd keys ; but 
iVom tlje dificmlty of applying innhan impmvvmEnt Eo Walohefi having fusei^ 
thrir eflbrta have been folrly dTrectetl to ills winding ap of ihaae having 
^irnnb,- and vsErious cantii¥iiiicEi ha^s been pn^ged and sdilpicd to tha [titter 
far tlini purpoap. Mr. J3eirnibl% whw patent doEached aJorum Watch we baro 
jswt hem dweribinjE^. boat howrrt-f, nvEnciiLaa *]] the rjInUclea which tha &nh- 
npprmd to tiin, and hm eonnrived the Tncmi qI winding up watehcA uf both 
conuxuctiau wlEhout keys, hy a contrlvatieo rjthkhituig gr»?at ujnidicity u wch 
t» ia|Hnuity, For thk invcfltifin hs h^ taken uqt a patent* and from the 
speciflcaiion of it wo make tlic fnllowcng eitraebj wMrh, together with the 




7iW 

snsrxwmd will gir« die rcndirr ^ full iiiflgllt mto tile armd|>i> 

meat and fio af CEmatruciui^ tida tiBefiil unpmvd ukcn L The firtL 

Iduver, 0l:|>4wCi:r iu m«it licircilagicMl wnrIiJi, M O^bdtiLrd mthur by tlie mstkn uf 
m weight qt lll ^kti Watchn, the poww i> gblnjucd hv a spHug 

calk'd the nuim iprcn^, which W ill a hex. callad the hAm?L tiaW tbcTE 

Ufa two dfatiticL Way! or applying tlic pcjwrr uf thta tuaia spring lo tha Aral 
wheal of ft watch ; oac of tbEm cncuisls in the mtCTFentioa Ot Jigvucy of a fuMCCp 
whioh H pu^ upcn the ftmt wheel; in thn uthcr, the Am wheel k pui open the 
ha mil itself that centainj the iprlnfp which 4irmnKttncni is diit|ngU3AliEd frain 
[fiat having a fuffCG by the term * going-lknjTeJ.' Wfttchea havLnj foiag-hartrla 
are wfwiid up bj* tiirtiine rmiml the hoiTEl arhon; and watcbei^ hariiig fuicca, 
by ihv arhonir My invEOtion comtati in a new mechnnleal armng^ 
niEiitp_ appHcahlE Lq thE winding u|i of hoTologknl wotfca, Fim, m rejpi-cti 
what i» termcil a pl!l[ng-hcmI3^ the faHewuig are the eonlrtvoncei that I hate 
[nvented m anplicahW thotelut 1 ^fnaanU a watch with a ipain^- 

baimlt to whicli my iiiventioa u ajiiiijed; in which figiaxe n pari of the dial- 
plato h repniwntcd a* hrohen nway^ furdiowing the noi-d (wta^ the ofetaLkn 



of which wis\ he nndciitDod h? first dEanihiug the cepmte Gfnm, 2, 3, 4, 6 
tip 7^ all the aamn Irttcra nl reference m w liich refer to ^tttiilBr narli, 2 

ii the Wei mtehet with iti disk and ipriug. which kccpa the imuntaiiSic 
power op ; ihu ratchet M put un the barrel arW, which la aqiiaTEd, and the 
plate IJ Jimfcin which it kyt-^t la on tlie aide of ihai part of the date under 
the dial \ tlda Wei ratchet j lont or ItimEd out aa far m Ihe tEEth to foedve 
onolher ralciiEt with iia dkh and apriTi^, ihnwn at Op /T^^, 3. which I cal] thn 
leconmg ratclict. rhu recpiline ratclm la foafeued nn IQ tlie limel nuUeir C' 
thE uppfr iide of thla hoirel pulfcyk aimk to reedve a apring, diown m /ji i 
find which u thE recoilmg spring ■ m the edge uf ihe harrtJ pulley tht^re in 
a ertmec 10 tttdifc a Ehnin < iliq wn at f and B. which k hoiicH on a 
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pm itt the iiid ^oove. gSrea a piu-ipi^iEvc Hew of ibe rtud wfakh 

t«FjH the buTTsI i^liiy ile*dj End clw to tlic hamft takhisi j the ceillJ1= of liui 
■toil la EoUfllK imii the cuatrt of tiie recoiltlig Eprifig Is hewked on to it - xhv 
olher i!ini of tJie rfcolliup E^nng M biwk^i on tbe borrei pul lor. i nmJ 

ihow ihD iinpeHd™t, made- of tho aanm meld] u the R turni fraolv 

on a ptece of itacl d; this ite-el orhor Ixm ji itruill knob m% oiitf ddOj 

■hawn al | fl, to pi^TCiit tJae ini tMradETil from plmpiiiw utTj on iho 

olbrr end at m upliE rcctJTE ike clni tuf thp diiiln winch ip pitincd on; tllo 
p^Tnient Of the LitEB ia perfatoied, ihxxmgk whwh the clmoi utmtK S Ilmt] 
nEit deiortbc tile manner ih It to nper^tfl, and bow h ll to be pu| on tile ivihd- 
Lag wp arimr. When Urn bam;| Kil^ket befl^re mmliDned W put on the aoiuiro 
arbor, the recfflKnfi tf pit un the harttl puUcy. mii uliujBd uier t3ie 

haii^l ruEehet, Ju aa to aet on lu click; tlie chum, wliJek it no loJlifer Qian to 
praduOB one Ri^olution nf ibe pulipy^ U put llirougli llm pcadiiot, imd hooked 
on to the pidley : ike itud u then litHiked on lo the moilinif iprinj; by UlF* 
ttlld ihc rtcoW apring ii »et up one tnni, mone or las^ end the Alndla Krewed 
™ *ht pSn^ Ip Eke wakh, the ampendent U drawn from tbt peatlent 

aa ^ XU the oh«n wi]] pennk it; the rc-cniHll^ spring will bring tlia EmpendvE^t 
bfiek ngaiti to ike peudcat ^ xmd tk» opendim la ircprated till the Impendent 
remiunM trti the pemiontj nrui tannot Iw moni drawn frotrt ftj wblcb indicatea 
lEkitt the mam apnng ii wound up. When the woika xui! to be wouml up by a 
n«« itihar, the ^atckEt^ wtodi keepa the malntajnmg poweCfc ia on tlxe fu«e 
rtaelf; tlie fusee arbor, idUixJfEfk U on Ike same nde wf ihc plato oii |]je golnir 
bnrrel uridtT the dioL llie raeoilin^ nilohel, k Ii put oa the lywe mhor; 
Its diek and spring ore m ike tian-cl pLiUey, fiy. ti. Here ii ia tn be obierVEd, 
11^ when MJ VuJrka are lo be Warund up by a fuaee, the ftuoc with Uia that 
wheel and in orbur rehinu hack mpoLti, wUlL la Hot the mtt with agamie- 
^ dick, wbick hna a duutde oedon; fiirtf, it anti aa ihu 

rerailmg dick, by iti aetion m the ratchet; ^erutidJy, it acta as a rrhefor of dia 
aaid dick; It ii plxmt^ un the imdet side of the barrel pulley, J%. 6^ with ita 
apruig^ Euid miuL he mad* Lu the form shown in the drawing. That part which 
11 near the edge tif tlm barret pulley lurt a amall pin, whicli pb goem tlirourh 
apenufis of the barttl pulley into tke groowD where the ohaiii Hol W]ich 
the wortfl are wound urn tke impendiMd rest* upon the pendeiil, and ifte chlin 
lavR rmind tke pnlky, which 11 the some u with ike goinrharrcl The pin of this 
rrlic^g click, which gUfrs iuto the groore of tke barral pulley rccctrei a nrea- 
mr? from ike cLwn; it briug* t|ia click p^rt out of tke mtc^ anti glvej free 
ocliDTi to the ratckel on the futcfi arbor to return back again without any dns* 
or mctnnbrance of the dfck, t , ia Eho finger tonek : it ia Triodc of gold 

or nmo metxil which wdl not niek Oy rofe rKng to the drawing, Jt will ho Vtl 
^ tt u i ^d of otrp with a milled and the mintite^liamj fi fastened to 
It : when the handa xme to bo Ml, a dj^it prejiura with the end of Uipfort- 
nnm H reilUltcd to him Aa kjinda. In ciue it la deahed to bare a watch or 

.r^ d»i. 

rhe engtavinif no next c^hibib . simple blit »pry ifigeniniB *,«,tri- 
VMw, temed bf mvrator, (Mr. Knight, of Birtninelmin,) th^^* Patent Duty 
wbtetl l« dimgncd to opewt, n, ^ „p„„ wiitebmen, 

Whteh tl»y SP thco^ r«rail<|», m » mAnncr tliiU will ndmit of no d««ntiao 
Tu C5^ liowcfer, Uo not limned to llii, pitpo«. « it « cqiwlty terrie Jbl. a, 
a «beck Tmon lEn mite m genend. Mul or a Munclion of iW curre:l 

tim, wbicrIt ^ inmmy eppbyen, it Lo. i 

pt^ctiudity uti tbn part of tllow from whom tl mny be tcniilrciL tli* r r 

wiieel-work in Mr. Knigbt B nweliitiE being ta> tho^ |n 

tlw myebbon mint be regarded m nn udditjon oranneodiure, «hieh^-ir^!SS 

of being applied to flci, iJmody moile, ne well ai to 0^ 

factored pitrpowly to KCeive die new etmibittaiian. The only eucntial var^m 

COUH^ in causing the drcular dkl-pLqto, which U uaoaJU fijtcd, to T«vnU-p i 

d. »»d „ too... .ti,i K-.»b, IT' I.S 


HOROtOGy. 


7 ^ 


M Al iop nr the cifdc^ bhA th* fMHiTs^ ^ tJiej luecsiiiTelj cMit* 

under it, dern^ft prtfMUt liinei, Ulii inJtfK forins part of a bcndotl lu¥rr^ 
fulcrnni Dritthidb: it in tli# lotcriur nr boclr of tJit EJoc^ood tbe srthrr cxEnrinity 
of it W ttttMJiod to a boll wirfr, wldi BilLlAfale cminkd to carrj the line of cam- 
inupieatjou lu the toqtibrd whtJifn i. luindle h Colitiecled to it, Rir iho 

indjTidcLat who it wpoo duty or g\va^ to pilli at ttaljHl tq»eB; thin o^horotJoll 



ndsPtt the piwer end of the le^eT^ and depreBied [he mdrlp wlucb lualcM n 
mark 0 |kiii b tempasBrj wcbIr of houT» fixed to the fli^plntep mid indicntei the 
prc«UB time at whioh psch cojirt woi made. As the leyer luu aldy one centra 
of modoOf It follow! tint the indes, whkh formfl n part of ft, tnoTea En the 
arc of B cirtlep and ^nricquentLy wDuJd out^- atrikp upon a pointj h^i to 
tpB W u it le make a. tincp there is a spring Tdm t whare thfi Iev 4 ‘r ia hent to n 
li^ht angle, which allowt the ExtromEi^' of she bdes to move b b right Uik- 
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HORSE POWEI^. 


ever tlie ploiE. Tfac rliFck T^kT 1iit» twu contcnltic r^F Kcraiif the mitrj 

|MTiTuinDbl md of H fqll «lziL>, the mnrr nrid uf itnell dlnu'miniuL 

ITic IbEUr U an un^Tcd print, the dfyifliaiu upon Mfhlch eorw^pwifi 
ivithth«e un thi^oojkr circle, niid it la intechded ilijii e fmah r^rd ihauld he pnt 
on tLc diftl-pIslE ereqr day; it i« contrived to ju to eoaliJe ttpin to he put on 
with accuracy end expedition \ the cjiTd taken ofl" a renter cif the 

dtity periortoiMh a ie she r^volvin^ motal diel-plutB; £■ dip reixiruig^ c^rd; r 
vn onuunentil metal ihield, to con fine the crird down to the plate^ whith U 
fixed to it meaiu oF a thtunh icrew d^ f ja the mHTkrr^ folnlrd of a Eitllo 
ulijurp-edged whH, rei'olvin^ m a cU-ft nl the extieinLty of the mdex, Wkam Pimr 
rowe], only witfaimt teelh ; ut/ii diE Ejinnf joint of the IcteTj liefore mfUttoneil, 
fonnido the Uj^ier exttruii^ af the IfftEf, On diFpreii^ng ihe lever, tlie end / 
take! tha yKnition of wMb c de^cendj cm lKo card dJil and rtiakei the niark. 
In our drawhi^ the time expressed k two o'clock; aud if the haniUc he pllllril, 
the index wifi dccecnd from the pCH^tlLin repfreKn Ecd^ ihd moke the Ucie dravm 
between the II, marked i; there are two other IIom made upon ihr diairiog, jJno 
marked which are hitendcd merely aa ex Jrt I o ihow tliat iiwH Titarki were 
nmde at the time cxnrefMtl hy the [Kirson on nluty. Tlie prejectLoa of the 
index in front nf the oial It eiSibiicd by the prrajection of itA almdftw thereon, 
tiOHSE POWER. The farcB with whieil a hotM nota it compoondeii of 
\\U veij^hl And tUUKuIat eUTEnglii. [f,. ihtm^ the weight of one horae exceed 
timt of enoiher tn which it ii in mdftciihLF ihe weaker and 

llcavier hnixE will averceimB a rwiltAflAB which the linmfEr «ld lighter hotjie 
cannot^ provided the excera of tiii weight iu the ilnanogt dBme excecdi hil 
debciency In itrenglh. When a haree drnwa in n triill ur nmehine ufiny kindp 
care ihcvuTd tAkcn that the horBo^wallJL, or chri^le in which he mov>eXr he large 
cnongh in diAmctee, othenrltc he can only exert a port id* hii rircnf^i; far^ To 
a Ecniill ckokf the tangent in which he dreivi deviates moft frtUn 3ae circle in 
which he k ohliged to go thATl in a liU^ cirde- Thr dinilieter cf the tralfc fur 
Ml-ttVed hofui uueht not to be lew than forty feet ^ hut if mch a ipace canunt 
be obtained^ end wu citcLe ho redaced, it U adviflahle lo |iTOClJrc htnwci of 
^Itnllaiiy redne^ ptupordoiu ^ fur it haa been fiJiiiid limi the xanie botafi Itwee 
twc^-^hird^ td hk cnbctire xtrenglh in being rejitovfd frum a walk nf 40 feel in 
u i nm eLg Eia one «f cmly 19 itcL In drswitlg a cBJTiBge^ a hoTBc wnrka Eo Uie 
bext advantage when the line cf draught inctinea a liltTc irpwnnk to hk hreaxtp 
nuiking o email angle wilJl the horkmitAl plcthr. With re&^jcet tn ihe nitaiititv 
of |»yer ■- hnrte uf average etrength frill ihui exert, cxpcriniPhtalkLi hafe 
nudertolly ^ffcfcdp owing probably to the linuted OXtEBt uf ihcir triah, with 
hewa of diderent dcgrcefl of ptrongth, and wndcr dLiferent dwumatanree- tot 
much wilt depend upon Ihe nature of the groimdp the pnsper ibwldH, the aUkde 
of dniughtp the Hltln^ of the culkrp &c- As a vOfifitiHJU in poinM wiH 

fatigue or emmp the ItJI cxereiM of a hone, a great difference m the amount 
ofa whde daji wi^rk result y hut if wu take the nrere^ of the dntji ihin 



' , u. - ■ ■* / 1 -hr ---^^'Ol'ily ah own by aome 

expenmenta nna very «fiW™ ^ ly Mr Re van, that Were WenUv fomiun- 
lllcntcd to the cdl tm of the Mcr^fdEHp, Ifr. Bevnli *' tn 

p€rie-l fbm iS03 to leoe I h^Titc export,inJty cr qse.mriik^ 
the force by Ikkjc m drflwiii| n tduugb. bietA b«d thi 

-upermtonitoco Of titol h.eA ot |jou,.hiO|f 

motch^ holb ftC Wqlrani and Aalmdjfp, undar the pntton,.., „r tli/TlTl;. „r 
^forf and Ae Etvrl cf J JUd tooo,/c,y 

ctgbt plongbjng a,t tthlcb thm wan? Mdifotn few^cr thjui teveii toliJ, 

BA compcihora for the Tancmi priiei. mtn Eeftin* 


Tlie firit TEsnlt ie frOtU the mean furee of each hone fo lix 
teama of two hoTMa each upon light Eaodv bolI - 
Ttwr aecond rMult ii from Kven team of two homii each Eeam 
upon Wniy ground, ntar SerkhribiKPErad ... ' 


IM. 


m 


L^4 


noHiii: l ovvtH. 


707 


TLb reiull £i fram. i^x !4?niriM* of ftfor harain u-jun^ 
wSlli old Ilert-fonijililiT! plonglii , . , , , « , , * 127 

Tb a fuLirUi n^BuIt ii Ihmi m\'crt ttiun*, of Toar hitr^ cuch UNim, 

□|mR itu^ Iimd (impm^cd plfi^ghO 
Thr fifth npHUlE h frora Kiren of four liurm ph^Ii loim, 

«ilfTjn^ fitnpy laniJ (old ilcTtrunlabirc plough*) , * , l£|:i 

Tha sixth rtsoll la fnmi mtah tranu^ nf tro botiiM each tcjim, 
iipori! light baua ^ 1 177 

The sBvrDih rejiMlt it fnrM fiva i^am^ of two baiMS «iLch te™," 

njwn IbhL sand knd . , , ... ! 170 

The eighth ttHitt u from leTfll t«inj, of iw hotgei each fenm^ 

upon tflody Iflitd * , - , ir . ^ ^ ^ * ICO 

Thi m«tn fa™ cierted by each hone, fitm tcjimi or 1 ^ J h tquml 

Id^ lhi. eaehhoisE; and aTthotigh Uia speed «iia noi pnrtleykHj etiterrd, it 
Mild not be Iru thjm at ftrajt of 2} tniEsn ptr hoiit. M Uieto oKpcriinfliOii 
Wt rir fiiirly made, and by hofwj of iho cnmoiDn bresd iisEd hy fanniria, uid 
opcm pluugbi from ymma HiimtJoi* the numhcri mny be eontidertd oe a 
Jiretiy apuata mcaHiuv of ihe foitie Dually cxcTted hy hnna b± the pJough, 
enabled to do withcirtit hijury^ fur many veakt; hut It 
lEuauld he Twmeinbcrpilt ibnt if tbc« toraes had been put oul of their utuni 

S BCr, the reKjill whuIiI Im™ been rtry difibrent. Ths mean power of ilie 
ranght liOTaej deduc'd frum the ilMree-mentawieJ fertnda, exreedi the t^ku- 
Inled power from the bigliett fi/nouTa of Mr-r LcssEic, arid# we mBy add, thot fff 
Mr, Tredgold. The latter gi>nt3eqicin baa, boYeier, fumir^lo-d tta with a moil 
lalutble tabic^ ihoirmg the maxlnnuii i|<iianttt| nf iiibaur tlnit a hone of mverogo 
strength II Otpuhlc of perfnmung, at rrlackm^^ m dniTring hoiUi ™ 

mtiaft, an il coirt&ged all roilxa^ and iUntpikif roodr. 
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ll Will Iw mn hy the forvgoliirr that the hst of erect h rm conisderahle 
opqn increaxmg the TcioctCy of aloEH bey and that of mib* ^ honr* thi^ 
ip«d ImE, indeed, been canudered trt' iJI writers OH the fubjoct, m the fitfccit 
for obtaJliing the greatEst quantity of pOWfa- from horsey 01 they con exert it 
Wllhunl being oxrtwtrnined* thmughput n whole day "a work. At the iil^hf-it 
■peed of 10 milei per hour, which is that of many of aur ftage-caacii b^aa. 
it win be obiofred thal they cannot k«p up thii pace ibr inoiti than throe 
of an hour; lliat Lt, 74 milaa per day k ai much ai Aey con porfimn 
wtlhoul boing Bonn exhaiuted. 11ns amnunt of uiefllJ effirt 
Trcdgold for tbia day i work of oaly three qnaiten of an honr, i* 3.U tons 
drawn nne mile, wbJcb is eqnnralent lo neariy half a ton drawit 7i milea, Kaw 
the weight of on ordinary itogCM^oaeb and In kad U aboul foor hnew the loit 
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JiORSE-SHOES. 


FTHfntlOTVed quantityp ut twra Iqdb ■ paDaeqiKIjtly Uto pcrceire tlir ntcvssliy of 
four liariE* Ucinj' EinpUk^i.l!, At la cuctainaTy., to do lEtr wuTk At tliAE liigU 
V^icdtj wbtdi onE horse wnyj!! tatily jjErroriu A* Sllt^ of 2 j niilei per 

hmir. In. tbt froWer uf itpum e1 Li imiM 1* iny iLld nUmbri of 

hor«ii' power it exerta, «jidIi bone power bclJig eaEiraAtEd ai MjiijvAtFiil to 

raiain^ llu. uuo foot high pet toLiute. See iIie arliidii StiE4M. 

tLOKSl^S tiOES- Eureeia pici^ of iltm, nude to t BccuTnie]jr tlu tomT 
liooft of horqv*, to wliitll they an? oaled in a throuJiiLr mailtieL^ j tlie tue of the 
ahocfi being to preAerro the bofifa fri^oi the dcimiEiive efl^ct that would bakti 
pkee by their colliilDn hnd friedon Aga^pst Uib luid AiilHtu£i{:ea oT wldt’l? OUr 
ooitinioo trwidi are 1[ is a comruoji ruLu to iruiko ihe^Hc tlirco tirn&i 

AA tiirt nt tbo tow bj ni^tiu; heck io tluL Ijy diia menaia iIhs r™ (which li a 
Ocytral pTojnhtioil ill tli« fuotj way eotrio down iq dit ground, TilO nailll arc 
jd] placed farward, four on ejioL udr, hut not approncUtig loo oecLr the buisli, 
and are counteraiink in conk a] Or wcdgo-alhapcd hole*. Fnr horaei w|dch go 
m HluJla, or fljo Uicd Lti hnniingp ]Li» uamd to nJAlli! ihoea wltll only otic k-oh 
which iJkjuld be outwnrd. 1 he borwk hctl la mtber lowered on thoC aide, and 
tbs inner heel of tki ahac iDEnowliiit aijckcned, so a* tu bnlnnH? and bear 
CLiLiiiUy. Tbo belt breadth for tlio ahne nf a incdiilm-iased huntt b Fnid to he 
one \wih at the tf>e.p Iiod three (inartcri^ at tfio heel ■ Lho wrfglifc^ about eighteen OF 
twenty ounc^ In ntder to Ql the atioe wilbuill cAuaing the hotiw to sland loo 
touch on hu btek the under part of the emit, or waU of the hoof, h peuTd 
ft way ie ttHselve iho cAcosa of thick ucai iji front • for the hot tern of the fltior, il ii 
gcflc^ly eouerivcdp otight to he prrrectly dat, wiihoul any alubhingA or calk- 
in fronli, ParuigawAy the bcelf k a muit deatruedvo pmcdire^ except in 
™u of akointe eKCreK#nco in thoie portl; aui iboilld dte hara (or dbgsmal 
rldgei) dut eitend fmill tilt heels ba the ffD|y, or centml pndectinq, ei-erkr cut 
more ihau u jihsulutely neccisary for the purjwHo of keeping them in a cl™ 
JteAltli^ itflie. A gooil opi-ll tiLo! k tint liujicatian of a powerful foot; 
knee the eiilos uf shooi ought not lo bo mufh ciiiiLrentcd ; whim lha Jud* tre 
tender, what k finUeJ m bar-^oe ought to be appliiid. On lha frog I he home 
e]iic% depends for a aprtli" Or reELitancc oi the bottem of thp foot T if this part 
daei not UHieh the ground, iho whpie motion wUI he dcriced from thft Upper 
pdxts af the limb^ and a Fery uncStiiy gait will IncrltAbly fnliow: tUis nointi 
o«t tbo pr^irirty of leaving it fuUy *t iLk-rly to dooih in coutact wilh the 
ground. Mr. tHditiwu ihe dutinginilii-d protknnr of the Vcteiinwy EoIIceo 
lavi, Ib^ "no ardmab nor any pgrtof tlu Mlimal, caui bo preaErvrd in hinU\i 
whero ibc naturiil fimcUons sre pcrrcriRl; and he Bttvneiy nrgti the n«™i±¥ 
of wrtic gfOAE altt-ratioilff bring made m the pracltiM^ qf phiK-ing luwisei lo thtvln 
portion of the weight of the lUlLinil may k luataincd hy the fro*^ wblok from 
Hi cenkjd toojKliun ill the foot, and lIeb mngh daitic naUiTB of i ts tubstanw 
was evidently dcamncd for that in a recent paper cn the aamo foMect^ 

front the wn of .Mr, tktry, that gen tic .nan rtltlrely comddes with the authrlj 
|USE quok4 and o^idan that ak ofrq. (wllicb i. tkt 

horny portian of the fi»t klWrcn thr frog ^d the eitirjor Wallor cmBt nf tha 
hoof, ihoujd be tnode to lu^Uitn ila prnp^cm of ths -.yperineiinibeht wniKhi^ 
^nd, he idd«, tl.at any trea ment whjeh di-pr^ca th™ part. r>r prwmrr, nfiisf; 
^rdmg to inie phyiiologleal prmcipK induce dkcaa*. It h cFidi hi ihol ■ 
hofBe m sato^ siir/acB of hi. f«t upon tbo 

^und, ibe nm of the b«f. by ib aUgdar projectitim pmvettting alipnrg, and 
the firfikj Itrfing sa a etuhinn to prevent aiiw U| rjFi£4;ri ftrim rl '''6' 7“'^ 

a, Ih, ^di,4 =>f St Ir U 

thrawn Xipm ih« rim, t| of th, h»f, conir^ " 

Ftnitidmcr, And the pLuneal dtetaus of EtHmmoti 

tlibi; bivrof iron on Uili pnrt, jJiE fool i* lliErr|;k,lTl ^ “ 

cavity within tlie allrPT;, whlAij OS Mr. CbEiry saj«j » dFiirivM 
which it otfvErwiM 

thE ,.h.rlE f^t," I hE , J" 

the fject of foiin honcH, though upimUy in 11 ai Ccnirnipjr. # tnal 

niffflctt. m, upon fXJHiJiUiCiup, Be fDWTill s.-tiEfltll7 w™'2ad bwldir 5 


i' 

ni 


HORSLF^Saalz^LKG, 


while a foot cl^my ia dry. anil J'all of cwfc*;” which is evideuLtj 

owin^ to the aKdcs af thu foritaET b^ili^ umolEy clmg^ed irklh cazthr by which ttie 
whijle rdrfftce of ihc fhol ii mswlts tu naiinn the ^[ESAUlf, instciid of the tuEri! 
Tini I ihe fiETth llkewue coaCrihatEi to the hcisiti^ful contiiUon of eIie feet by a 
■upply ijf molittlrH for ikl»orp4iijli- *' PtfCberry conttnuear ^ tl may 
be ^nble to pTtjpire fome cpn^^efiiibte mod ftdlitiiTE iii^tiLOc-B to fill up the 
eavity after lEie ^loe U cm^ whJeh &ha31 ^fe aiip|iort tu ihc whotfi foui^ yet 
without impeding the full Eetimti of lit olaiHic propEi^isf," 

The lole Jfr* Robeii Bkheuwa enterlflinnig the same of tlio nihjeet 

01 the ahofe-uicntj&ncd eoilneitt aulhoHtie^ took outjjFpaieiit for some 
improvements in hurBc^ehoc^ of whiob feUawTii^ l^^udeifeTipiiDii. Tn the 
flnncreij Engfatin^+ /7 ^h L e^liihits a p1si| anii /jjr *^h fidf View of the Lm- 
proved iboe m fitted on to the foot, 3 reprewecila the ni'diaBiy E-ngliah 

Fig. L 


mode of ■hoelngp which hu been here introduced merc;^ by way of cooljsstL 
Bj lAt. Dlckenwii^i plaji, o pii^os of stcnit lestlier fi cut to cover the w]io]c 
under surface of the hoof^ and nrt thti is nvetied a phile of inm of a aha^ 
nnd ipsgnctudc to cofet the fcogt which ft li dnd^ed lo pratect ngninst injicry 
in traveilLug tipou. banl iluoy roads ^ under tine jeotber oovedEng i« studied into 
the hollow of the horKf a quantity' of spongSj and the shoe being tiolled on 
through the leather, the wh^ a Ihta umpKj and pcnnsnenUj Becured uotiL the 
inm ^koe ii warn nUtf ibe tcathor Listing out acvend iron abacs, owing to Its 
compressible dutJo ualuie. The sbiorhent lutiTrc of the iponge keeps me foot 
alwavs moiit, and ihe whole miTface of a is brought to nisum the pretiute. It 
will So Qbserh'Ed ihmt tfat ban rim of Air. Olckunsun's shoe is eurred nTber the 
French mimner, si shown in S. From the rspld imtion of a hor^^s foot 

it is DOt easy to dlicOTEr thu proclsc kind of inotiad wbich he makes in 
iteppfng out and ndiEtljig Ida foot for the ncKt step i but it Is ascertained to he 
a Nlluig from bed to hw. Now ttic Hit ahoe repmf^nted in F?j^. 3, which is 
tlie common Kngliih form, ovidendy prefLenU on chitmctioa tn thij partliriilAr 
acdun ; frequent Btumhling from on uunatnjBl eifiirt to oveneonia the dffiicui t^g 
fuld a stnining of the muAjl^f jutd Icttdooi, In whlcTi nature has a^igtied due 
limits, sc«p Co hethe unsn}ids.h]e conseqaeneei. On the CRntmry, the French 
shoe is III cEiTVed u to confirm to the natortd figure of iho lioo^ and CQnBeqoently 
presents no iinp«dlTnent tn the nati;wal action of the foot t to thi^ eimnn- 
atance may therefore prohahly he nttrOiuiEd Hie well-knawa superior mto- 
fbotednens of Freimh. neraea. The imjig^rlct}^ of a pecfeEtly fist shoe is 
mspifeated by iIle Ut^ p&it being gconRy wom down as thin u a siipence, 
whllfl tbs sides sra f^nsudv hiJr m inch thick- 

Wtth tlie view of obriadng the pTeinmcd necf^Uy of fastEumg the imn 
iboei to honci by nading them la the boafe, Mr. WEIIkm Panjivftl, af 
Knightebridee, took out s palcnt in IftSS fur a mode of lecuimg them to 
horass" feet hy mesnS of liTtips or aandak. id tbe engTHTfitg on the following 
page, I xeprcscnti ft plan of the sbo^^t which is nf the kiud called dko fr^ 
bar aboe> m iho Ixtint h a tonguE ^ tunung ii|^n a bingo, and hsFTug two Hus 
In it to toceiFB the hand ar itmp, and keep it m Its place ; at the eTtromitio# af 
the Iron-bar am two d^blo luo^ do rings^ i turning Upon bingei or holoa in 
the cn^ nf the W. 2 shoWi the shoe tCUwrh^ to the foot of a Imtae, 

the strap 0 , of elastic web, ii pauvd thimigh the lawemost of che two rings ; 
thrau^ the InwErmMt ilit In tbs tongue; throngh the iDWermnst ring on ibe 
nppoiite side; then ihrougb the uppendoat slit in the losguE; and aft^rwirds 




HQaSE-SilOElNG, 


rid 


UkriTKgb tliie \mcklc itiE cjUjef end nf lli* t!rip^ uid drawn tigliL Tlutf itr&| 
m poiAud thrcnigli the uppdrnicnt at thtf Ivo ring* tm nan &de^ find OtfCT a piu 
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othAer the he^l of the th^ tluntigh ihe uppdTAfwt rtnp em ihe 

npp«[te OVet a pckd /h and vemird by a buclJd t>n iJie mJiEr end nf tliH stnip. 

Mr. Benjfunin KnLebr ihe Iwuriiter, hii dliliiiguiabed Kimiclf hy llii Ulloa- 
tinn if} this snl^ect, i^toh w intimfltply cnn«=mi not onlj' the w«1£ii^^ hit die 
uiiLit^ ci4r the iriHfc intereidni^ Jiud mlnnblE? jniitruit in the efE&don. [n Id 1.0 lie 
had dl piitecit fcFT B. fleiihEe elude hoTBiHibEri* ^ fljid in I ^0 A lecmd pi Eent^ 
enticlEd '^impnvEd irmrdi ntproEeefcan for horte*^ h*^! anil feet nnder ceitiun 
CDi»inutuie» oud 05 Ihis patent may ha regarded u an unureTenient upnn 
the JnrtnET^ we ihnl] notice me latest tmly. T^ese " impnjred gnorda" ore to 
be nwde of caontchflflje, ov Endian mbheir \ when oneii tn bs applEad to m hrrrasV 
foot, di? ntek. ta to he cut a enoutehaiie hotit?^ whinh is then Lo hemEcaBd 
by immersion in hnl wotefi n^d dinv^n arer a hWh made of the shami Hud liee af 
the foot For which it ia Intenii-ed, 0n thii hloch it is. peimIttEd tn eooT, when it vrilt 
retain iy shape; nod by jta eluticitj it will ttdluira Eo the hDnie'‘i foot when dmirn 
on to it^ On ibe exterioT oF thii ohno ii to he applied a uIh nf sheel-imiir mAde 
of llifflL-iFQt £ze to allow of ill eii^H being eot and turned np rpnnd the hf»C to 
it an the fhot; but It li iloo fuiened tn the IndieJSl mbbrr by mEiBns of rU'ey 
with TCiy btnad tmd thin heada ; and to the ihafit-Trcin sok k tn Cutoned, if re- 
qldred, hnrse-slvoei df the luunl fomif. In the prenaroUen of the guards tbo 
of horiemi both the top and the bottom of on Indlon rubber bottle ace tn be 
cut oSJ erul after bidng auoked, 

Softened^ etmefaed Oil A binrk, C 

fi!>rnied, and cooled, ii to be ap¬ 
plied lo Ottch nf the legs or knCCi 
oF the animal OErequhreproEcction^ 

For the purpose of eamring ff 
poifHt fit be a horse'i foot Jit A 
iraoll expense, Mr. Dudley* of 
King-#treel, Soho, took out a 
patent m 18*1^ for a hnrsc^shoc 
of cnxfdnm, on under tidt| or 
ground view of wliKch h rtpre- 
i^ted in the Aniie3i.ed imt. Aiter 
being cut to the precise model 
of the font token a pliuiter 

OHl, it undergoes: that proc™ nF 
onueallTlg (now fO tj™ nndrr- 
ttiiK^d and projctUed) by which it 
is rendered no infl ond molleahlo 
o* not lo be Hable to break by 
canmisriliin in ttnvelLuig ever tbo 
ttiughcst pavemenL At A A ii 
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* T***? na^ of which h tD ALriiingtlieu the Imi^r vein ur 

^b, tc iireTonl intcM oi; fimt PT gmvel, ^rc. froiaj bnrrg Ibniid an Lhc loli^ 
of ths fMt, yhscii fro^ui^ntly happtnj wiib the common flhoif, U» tlint ftiKirdi nti 
■qch ^irot^UoiL Tina furns li alio d«U6idcn!d hj tlie patent^: to gi?t^ ereal 
aeimTi^ in the trcJid OJ the haTie, tithcr over pmvCmnni* rwiJp ar ficli At thn 
tudrt B of the shoe, ccmoivitiH ore fcl^■mE^d, isrlikh hecDme itow, emieJ [n 
to the rtHJ^ ithDem^ ekt timing wp Rt the heel, without dUfine the even 
hcnf*u E f«c opuJi die gTDQiid^ lo risen tiiU lo Ida true motlooE. 
find the acniri^ of bulli Imise juiil nJor. If proper nttcntMn be piid tqr the 
mmiqfftctlltn ofttGie iihoea, c<pei;id]y liie aimedin^ nrocesa, th«^ wmiW pro ire 
of ^eat iidlity, U ihaj rjw be ^[rklv mode of unj dgoi. or 
eiacdy Siutnd to the fett df nay ptnieijiir hef^, imd lupj^ hi env -jimndtv' 
dl preri«ly alike. " 

nOSK A term given to a flciibli? tube attnehed to hjdmtllic eniiine^ for 
eimrtWng water or other flutd to anj remtired pomt JW-Kueind hnae woa 
oi^ionlly mide of leatbcT lewed lip, wluoh beiia^ very liahtu to w| out of 
Diiifi^ many attemp^ hrtve bocn nnidle lo lilaEoecr iome cheaper md more 
lurdbEK nuOenaJh jlair fr hempen heie, woren without n fteom, luive lonir 
h^Bi Biuplojed on the continent; ntid thn Society of Arn, m London, have for 
yean put been in the bahlt of offering o reward far ill prodiiictiou iq thia 
eoanriy- AfiCardme to Beckmimnj Lowever, a monufimtart for dkU article 
ex£s(^ m the ntSghhonriHrtd of BeEhmd-green^ towimlB Bhe end of dirh- 
^ciitn^, but llie cpecuJalitin did not sneceed. One of the Lo^uii 
ItiJiinmcc Offloe* a few since imported a len^h of the beat bempeti hem 
IhHU the ccmtmfini, ^it did not answer, bein^ found not near so cnavenliHit 
iq nie, not » durable ta footfaer Mr. Hanenck baa manufactured tome ha« 
uf canvu^ with hiynn of eaoutchoqc between ihen^ which Jiaa been found 
usefid in many aotm where Eenther wntjJd have been ineligible. Leather hoae 
wai furtnrriy made by KWil^ with Urofljg twEnp. nmi subseuucnlly with Hinner 
wire; nwther of ^ metiusdi, hnwever, waa foqnd sufficed in keep the hvo 
conimntiy waUiHlghi, and aJI the beat hw now made ia not St all. but 

rivetted- The fire-CD^e eatshliabmeuta of London and Edinburgh mate thnir 
own Wj the method adopted by tbecn ib oj foliowa: foe leather levelled U> a 
proper Lhiokntw^ and in lengths of nhoni four foel, k gqqged In the breadth 
nHimred ; ho]e» ate ^cbed, fsMir at a time, all down tlm aidca, by meana of a 
iraait pi^ pio™ “f leadlCJf are cut ofosawke, ai an unde nf 

about 3^; foe ^detent pieeet uf kafoer uccesiaiy to fann a fonyhl of hw 
(forty fei) are then rivctted mgefoer at the «ida. The length of Uther thns 
formed li then placed on n bench. fiifiJ a long ilafe iron bar Eafd Upon it ' tho 
meta we nest put info the hales on otic aide of the leather, and ihc hn£^ cm 
the nthm m^e brought over lluiq? waahen mt tlnm tdaced an the riveti and 
BtnJtik down with a hollow jiuD^. The pdinta of the riveM are then hiimmered 
dawn DTCT tile washcra; thi* duae, foe W of iron U ihifted ohm^. and foe 
uperabun continiied unfo tba whole kmgtli is comnfoted. A pi^co of rivetfod 
lio»& inmlif in tlna manner baa been found capable! of rL-akW m cohuiiii of 
w^er ueaHy SOfi foot Ugh- The Mowing eompoiitEun bai heln ibimd most 
elhcftCJQUd foj foo pTEKriaflon of leather base, vit one galfon nf neatVfoot all 
two pou^i of tallow, ^d a [jimiter nf a ppund of be«-witi, uidted toLcforr' 
aJad a;[mhed Wina, the hose beiqg in a knoiat state. ^ " 

UOt-BEDS, ia G^iiiilaa, uv beds tmula irith tsili bone Jubr,« tanner i 
barkf and car«red wilh g1ii«iiea tn defaad ibem lioDi im4Aif„t 
HOT-HopSE. A ^tn en^ipio, ainiiLi, to « grcca^Dnaa. ernTdayid either 
for forcing plants or tw traiuuLg of exotiw, pirtwided irlili a Itoe nr flue 
nitifliial hsot, tiDd tie ncona gf duly Ksnlaliiur it 
^ iCrictlj apeiking. rtjg It of applyin^Si^conjiuiclioa 
wui preattiK i but it u genially undeiainod tt tne«n the employ- 

mant pr^w i« papae, !men, o^d ^ ^ / 

0 Mnooth and glDBj- Bwrace j the mode of i^Hziatmg » i follow,. / ^^ter 

of lt«Ut CUt-Jnla pJi^ a» heated lu an oven OOnatniciHl foe itiE purpoM- 
when they have pegtureJ the jiroper fiinperatuir, they are taken 
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llOT-PRE3SiND- 


mta B. in ii^[£Ti)aie Inyen^ i^th IhB pwdj tu be |if«iKM^ in tbc 

manlier tbnirn in the Fubj^med engrat^n^; jLciii WiiEn pspET is tbr nuiaiial 1 ^ 
be bot-prEBBcJ, in ndililLail tu tlla boated ffei] pialE^ a bigbEy^eioeed paatobaaid 
b put iuleniAt«]y between eviif^^ ihm of pap^^ tbe luitd pcilblii!d mrft/em of 
die IfcBstEbaajdi, in ccnueqGEencei^ |i7Ddi|i^e wp>^ (Jie adl and opemgy Bbcelj of 
paper llkal BEaUtitb Uid clegunt oppeaTonH hy which hbt-pfemhl piper u 
diftinguidbrclr The |;reiit incnneeDiencc and l^ut-r allcnding the draw^ of 
the heary hot inan plates Sum the pyi^ then corryll^ them tn^ mn] lifting 
them inlo the pmpur dtuatifFtiF In the preu^ itmck the editor nf ebb irerk u 
fUKCpdble of uinmdnuuit. With ihit view of the sahjeet he darbed a preit 
which tikO Iplntoe nem rEi|iiircd cwmuvaLand whetein they KM ConvlAady 
ke^ at the required InEnpemtiiri? by hot air lintn a tinoil furnace benaath. By 
tlib dtron^ment] fuel, time, 1ah<mrp imil tpoce, may he lavi^ l*hv preiv itadh 
flj ihnwn m tht iutjained derAiinni dual not matedoUy dil^ tsum thnee in 



The bed fr, and thn heoJ-nicee c, mtut be of the mn^t r.fhil 
mtiurial*; air binced uaaiifld togatLcr hy four\taiuuti 

wTif r “I'/'' alirt mirlitDtLniMbom 

tbclf leBiih (Ur 111, «f ti)c wrrtfr ofth, pUtrt,« ilmwahy tlie 
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annexed diognm, wbkli Bibihim a plan of 
ft witJi hi Tmir Eitfiticr tdrcni inserted, 

in iki idcrti Cif X\w Cl'llnilliail CoEciimLir th^ 

(Lurk central p?iru at ^ncli bein^ tb« ipaco 
wlujrs IKe hot iiar acta npnn tba cofnm of 
Hie pktea ; Ola Leal Ikom wbiefa, hj lLb 
conducting poi^cr qr thf metnl, k quickly 
cnmifiimicat&d iJs ronghoat. A mHes of 
thcoB platcff k jkoWii in tbei BlcrfllJDOp 
attacks to each otbcf hy of thoii piecei of chain, which iJJov the 

nklct to be preMed nEoHy cIpw tti^thcr, or the drawing of ihem fbriber aport 
by iha lurtion nf the icrtw t 1 he eridj or comBr pieces of thfl plntot am 
ihown by dotlcd bnei^ ftft huetted in hoUow cnlumna The hmiftce cir 
fjn^plue » P*mm 4 imdemeelh at /; nt ^ k Ibe ath-fiilE^ and iti A U the bpt-.air 
chamber The bon of Uie fomKe arc made bnHoWt whlcb^ being hEalcd by 
the burning Ikelr the Cold air znsbee thFOligh tbccip nbitzactkig caloric in Ita 
poerage, and ia r«et¥ed al the back into ibe hot-air chombarj. wbich li^iei ihc 
iidef I top, and part of the back ot the Ere. The oE m thia chamW derireq a 
^ent Increajc of heat by radiation through the Tran partition which Bcparaira 
Jt from tbe fire. Hie bi^-alr diombcf ii of onoiae kept Ihe Irani plate 

being meTrly rataovnl El tbe drawing to ihow Iti tbriii; a Ailding ptlle ihould 
be made to fit the ^Dt enik of ihe bollow harff by wbJcb ibo quuntiiy of air 
admitted may be leoBened cr augmented | and! by A doc atteatlDu to tka 
management of the fire, ihe bent may oaatly he regulated with tnfficient 
exnctnoflf far the nature of the^opcration. Tlie bot-^ir k conducted fram ihu 
ebouiber by mpiiitE uT futET i ran. pipetf and to eich of tbo cylioddcoJ plUiin; 
two of tbeu are ihown hy tba dotled llnea lii, Ai ibe liert'iiir iaruei frura tbece 
pipci it ftocenda the columnip unpioging in iti prognqa upmi the eodi nf ibe 
nloteA And he&ting them to tbe degrca Itquhcd for bot^preintag. Fot fiic-ptuof 
[meuea, M the arncln Fl aCr 

liOL'SE. A bitildipg conattrucCcd for the purpooci of hobiiftEocip ThfinecenE; 
ImpraTCm^nU made in the conotniCtEDn of tho cumbilnent porta uf bouiEH, 
such BO wlndowB, shutte^, nah^ chimm^ip Ba* WC haVo tmdcY ihiir 

reipcotlrc ]]cadi; and aa it vrcuJd be rrespesfling bayoiid ihc Boalgncd limlta 
of tbi* work to lntri>duce into it a tegular ireadfe on the ivibject of licuio- 
liuUilingt it k with Baliriaction that Wn cud lecommcnd to the Attentiou pf the 
inquETuig reader, Nttc^aUtm't Pmcfl'twl MuUdtr, in which tbfi modirii practico 
of lEik moat important art ii clearly developed bi ad its deioilj^ 

H0WLT2E1L A kind cf artdlcry between a cannou aud a mortar ; being 
leuger iban n mortAr and shorter than a eauLLoo, and iWm that eErEtnmiaoev 
adiiptrd lei throw Aiiber ibut or ilielk j: it E usuully mocioled aa a CAcnon upon 
a trarclJIng cam'Age. 

liL'LK. A large veuel moored Bfld tilted up for the porpoRe of tlMtig oUC 
or pntlni^ in ihc moita of otbenldpc, and fi^hr vorioui other purpoBep tbatmiy he 
rcimlrecl tn nantiod oiEifiTtr Tliry ore H□I^ctimc9 empKoyi^ in cEmtinn itorev^ 
And somotimcf for the lecure dricnfion of priEon^Fn:. 

UUIiGART WATER k made b^ diidillJng, iq A wftEr hath^ two ptttmdi of 
freill-gothwd flnwara of msomuy, Tvtrh two mLELrtaof tbereotiti^ flpicit of wine. 

HURDLES, A light fence of open mik^ mude Id canrenieEit detached 
piecea, far fixing Bepunitely m ibl groand by itAkci uT prapgi | the huidlra 
heidg afterwniTU tied tofpftbfr, fnd to end, CDD^tlttlEC ft coolmn^ fence+ Until 
recently they were Almoit whoHy made of split oak or other tough woed j but 
now,, liioni the low price of Iron, and the Evctbtiei of iuftaufurtnp 'Tig^ imp hin’dlei 
are extemivek uied, 

fiYAGINTlf. A luh-ipociEi of pyramidal xtrcwn. Colottfi hreTn^ 
green, and grey, and moru rarely jeRok The darker vftiiefiei are doprired of 
tbelrcobiur by hcAl^ a fact of which orliiti aroil tbemtelTM to Moke zireoa 
rcBcmblc diaitiottd. It U cttccmcd hy Inpidaiita ua one of the gcmir 

HYDRATES. Compoumb^ in dEfinite ptopottiona, of TnetaOic oxidea 
with witcr. 
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MV'DHAVLICS tlije ti^rm opplErd to UtaX. EaUectjcKEi of facEi vhlch 
diwib? liie plimoinoiiB of fluidi in niolkHi In. trentEni; of hjilrni«ticii, we 
Imfe fthuwU tbsl flllidfl btHt iu olL directkopi, and ihil tbc prentire k it the 
dfipth: h^nt& If a Emm liols b« uwAt In Ibe boltom or itd« of a vnwl, Ihe 
TClodly with whkh tins wtlsr wi3l kme wUl detend on the pTWore Above It, 
ihut It on the depth of the hole. If % be kept qnitc full of witer^ » 

that the hetglic may Tomoin Exod, and bnka be at mtioui depthi hcnraifi 

the Eudaeej ii wMI be found that th-e valodtr of the lifvi ng ftutd wdl bo fti 
the fJ^LUUra tool of the dEjrth of the hole, nroes lo procure the velocttioJi 
t, 2, a, 4, the coTTewnding^ depthi eutut he I, 4^ 9j 16, whidi ere the squarei 
of the ¥clodlies. To prodiitsE a doable I'tlocity we eee m foUifnld priLkUre k 
retjahrciL To ^plulti thli, we mual bear hi mind that when the relceity k 
dcHihled, A double quonlliy of Add mnat bane, nnd u thk Esnea with a AcnabJe 
Velodlj'* the pcw4rr trqmjiJe to produce thu cFed u\T»i U funr timei grratcr. 
El like mBnoEr thr^e tiuics the ^aniJty of liuid kiumg witli ihrte timei ilia 
niodty, will Tfquiipe a pov?er nine times gr?AiEr, oitd in on, Thk Uw, H wU 
be flBEn, ip EOEOEidimL with Hut of Itidioi liJlmg in fret iptcc by the power olT 
gimrity. To prodtiEe A double relodlyp a finiffold helghl k mpdted ^ to 
produce A threefoldi V^'OCkty, ti liincfald height k tequirEdi Tfaua it ppprAri if 
A portiEle of water were (u unrrekled kom the PUrTuce of the fluid to the 
ormi^, it would orqulro the same velonly u the kskiingwiit^ ectunlly oibkbhe. 
If A amnl] tube were ottoehed to the onfles and turned upwardly the Hatrir 
wmjJd second to a height t^uid to Ik BOiUTCp were it not lur the reiiskmoa of 
iFie oir^ and tJse friction AgaiD$t the iidei of tlic tube. The Absolule ?e|odty of 
ihe fluid cannot he Bscertiiiued by edculotion aloncp nnd miM therafere depend 
partly upon cj^dment. In tbe annexed cut it will be mwu 

thal (lie uarticlEi of WritcT, on ojrccrunt of tlur EquAlity of pttfr' _ — _ 

itira ou tdl sidea^ will bo for interfere w]|h racb other a luotfon, 
that thi^ itreani will lit- ContTBctod a little beluw the 
Tbil fiJntwted part was Called by Sir I. Nowfon, who fim 
obaened It, the wna enHiracit^J^ W Eontracied vonij. and its 
mugnitude compuirrd with fltur of thu oriBee^ ™ found to be 
01 OUB lo the iquAre rix>t uf two neArly, of na iOlKl to HII. 

Now tliu t’tiocily found by thu rule we have herore atAted u 
tlic yclodtyAtthei^iweunfTWEte Aut as tha rcloclty afttukkin adLinael umhiff 
ill dkmfterk imrEnolviu iii HCiiontd area, the rulouily at the orificu ialeoi than Rt 
tliE HOM eon/rucJA m |Itu |ifoportion of 1 to 2, orjubefore itple^ eli ICHlO to I4i4 
ilente it fallow)^ tluii the Telodty ol the orifice is that which a body would 
acquire m ftllinE tbrOLtgb half the ofA/ude of the fluid nhove the oriflre. bWni 
chip thEDtem wb may ejasily cdculatA tlic quancity of wtler that would ekuth- 
throtigb A given orifice in any time* Let a chlem or other vc^d be nx feci 
high, aad kept full of watep, and h be required to aireTtAln wluE nqsnhtv of 
WASer WULlIu tUD oUl mrough a bnle a qiuirtir of bh Inch atba, near ine boltotn 
In ten-mmutasi. By the Inwa of iiitclunlei we find that the TclDcity Hcnnired 
by D body falling ifimngh Iwlf the h^^ht, vit three futt^ k fourteen fret in a 
■Ecend r if, thimp we multiply the arpA of the orilee, naindy A quutcr of an 
mch hy I4p and ihen by 600, the number cf ^ndi in ten nunuiei, wc iball 
ubEaln 2100 cubic mch»,. OT wra ^nu3 and & half ai the iaiuiiij ctsianlitv 
Tilt quiLBititj' of water that kauEB tliruUgb a hole iq the bottom ^ a y£Mci 
by iiwertng imnll lubn in th« b„l„. Tbn* Ei w». found hy 
Ventun tbnt when a nniill tube was aupbed whose Jmetb wba eaQ^I br 
the diameter of the foile, it di*elMl|^cigfiCf'tlrD nUB^tif i,„_ 

dflid iocotld.., whilB the holo sithout tilt ducharirEd but liKtr^ii. ' 

ID ihE SBOie timtf. If ihe pipe, llKtcad of Ling Icvelat^ it* ton 
Of il» pr«jE=b .DiDE iibunc.. ^ifoSn jtf it diminio^'th? 

l£ip than wqiid Dccttr Willi the limplE liolfc la t|,, ' 

vrloeltv uf duEharaa we have cunsidFreil thu q 



vehiidly of duebtL'm we have ctffiside^ ifurCiec of tlie wat^^ 
the ELUiD k-vclj but hi aiccrtalouig the time in which a 
i^ tluvu^b a pvrn hoirp It must he evident ifim attentfon 

u. ™,,L, rf d. hU. If ,b. IM fc. M. "XS^Jr^ 
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per ii^eoiid* whm the Twel ii full, it irill dm* w'iih a e^lcuitv of n^bl cnlf 
whuii die Tussel hftj dlichugcd LLiTc-fou^a of iia contEnta^ that u, when the 
Is ta a murtirf of its fifigiSai sMiU^. If it be caoji^ered that 

the pnrfliire h EondutuuEy dimiiiiihinff with the Biow of wAierp h wlU etuile he 
CdtieiiTed ibal the quantfly nf Water Uiat will flow tmt will be only one half of 
that which votiM be dlBcb^gtd If the vessel were kept fulL In this c&ae the 
mdace WOqM link witU A graduBlIy retarded tamtioD; and if die lid!» of tho 
V were i 3 iiitk£>d with % uruw of nmnben renre^ntin^ the houn of the day» 
it would form the clE^drjv <tt watcr-clxk of the fificient% tlie lurfoet! of the 
water hfib^ the ludeJt. Tlie 101110 Uw opplloa to tile tOnreyiince of WAtLT 
thrmieh ralloj'A io pipeii es wb ba-re jbown to exUt in the Isaue of vmlcLr from 
holei m the bfltlnnvi of vestlt. If it were rEi^uired to eaavej water Aerov a 
V alley of conaMicrH.biij depthp the pipe employ^ uujt have great to 

withitAod the prefstfre aTixmg from the height of its wmTeT If n amaJI bole 
were made in &e pipe the height lo which the water would 
Oflceud^ would iodkale tlie great presnire eJUiting. In 
tliii way vatiisiii fcumtaiin may ha conatrocl#!. In 
oenveyin^ WAtrr from a iugher to a lower lerel+ when 
ii !■ iDGoavenieot ta fomi a dhiuiiieh the syphon may bo 
amployodr This conjlste of & bent tuhot A,, liAYing a 
ihofter ftad a hiugar leg. ^FTie aborter leg it placed in the 
water to bo cemuecdr fuiil the m.Ir beitig then drawn out 
itiEu^gh a Cube cornmnnioLtiag with the longed leg, dir 
meona of a Hriop-eockp the wider wiD rise in tlia ahorter lag 
hy the ptraiurc of the extemal UTp anil going over tlui htna 
of tbr tuhtj will nln In A contlmiouj i trGlun MiaTlg aa the level 
of tlio water at A it lower ihan tluit Ot C.^ In the flowing of water thmtigb 
bdliM in iht lidei of veasrli, the lama prcpditiimft obtain a* in the dlichfurge 
ihnrtjgh holefl In tha bottanv If A B repre- 
Mmt a veaml kept fnfl of waAepp nod bolei 
be made ftl Eha udea at -0 C, tbe weter 
will ba foLind tn sp^tit to different diataneea, 
tmd yielfl diflbrent qnanlitiea according to 
tb e d^tb of the oriffee. Tbda the quantities 
of waur that wnuld EdW firdm a uad c would; 
be dj I 10 ^ bccanee ibeJjr depth ait as 1 tn 
4 ^ and from any otboT hola tbo i|naatity 
would jtiii he as the i4|uare root of i^ depth- 
If a sBmjcircIa be imagined to stand with 
ill diatneter on one dde of tha TMael, 




and iinea bo drawn pcrpendiciilsr te the 
diametETp U d 4^ and vf, thru llnim wiU shnw the propoetiEFELata diolancea 
to whkh the fluid will apout. The etna rontfAcIitj in thu cubp, being very near 
the veis^thfT veiodty of pngcctioii at t^pomt mmt be conaLderrd ai the true 
velodty t ^ eqluu to that oenuired by a hody falling through LhE whole 

h^ht'oftb* fluid above the hole. The curve t C JWcribcd by tbd wat«-p la a 
ponbuld, whoM rartei is el cand by a property of the pariaholl, B tll£ 
dJalonee to which the ffuid spoilta Tmin B is equal to twice the equare root of 
(fie muMpbed by e A) which u tqaal lo Iwtee i f. In a rectmnip thEiefnre^ 
dmihls the Imet a ^ c f/ T^praBoot tbe dlitancea to wbidi ibo fluid would 

Epout If the water, Inatiiod of flnwiog ibenugh A TBiy imaJl hail to flow 
thmugli a long slit, the velodly would difler at the tiqj and bottonw ood fn this 
iht paint whioh may be token as that of the mean velocity, Is twn-^thlrdj 
of that at the lowest pomt. In tllO acLLQD of llquidop os in eolida, a comiderAblfr 
quAUtity of BowEF u Eouitantly canimncd m biEtlon; bcoEe the velocity of 
water tbrou# pipn or jeia is conddErahly dimioiahedp lu Is alao the motion of 
tivefv, acEixmnitoiice which U EBaentMIy iMnefldal I* narirallon j forothfrwlse, 
the velocity of the waterj. cantimiiiily incre^ing in io fiiDp would become lo 
great oi to be immana^^l& For furilier ijifoiTiiation in this icienco, con- 
arult the KrtieloSp Poirri^ WaTSR-^^*!iaai,i, and the vanona bydriulic uiAshinev# 
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HYDRAULIC ENGIKES, m ^ ktnila eiT m^binra whkii cjlLit 
f (!ce[v<B mc»tiQD fnim tlio welglilt or inqmltff df I^Atfir^ {a arv in l1Ufin(^ 

h; bat the tirm b somflimei ki ^<rnote & Dinehiim which in lb ftn^nJ cna- 
fltmclkn rwfnMei m ibnm hut the ptiEitn qI whkh is iinpeU«^ h}’ the 

prtssare nf a cotamnnr hi*:Bd C# W^er^ The annexe^ ficnre ifl n reprasentnUoil 
nf A h^^milic engine eceet^d hjr at Meam. Ciiwk Ik 



Co,\ Aitun Worts, ncjif ^Ylsithy, A U the pipe by wBch. the iraMv of wiier 
il bteuglu fram a head 170 feet ohoVe the fngiiat ; B ii a Tei«I oCintEhunit ttii- 
Ihe cantiitlia] claettf praaaufC of which pnffentl tbo MflW that woolil odifmu 
be occBiianiMl by die duiePTVt of the water j e ii a thmul^ Talvt^ ic a 
hollow open eylmd«:t'worting withiti bh exterkr unei and tdi^v ^nnlipwi tn 
that cyUndcTf at the parts e erf but rliewhcre lesiinf ^ meant traeir 
the two cyUnjletm for the rertptlcm of the wafer ^ h A ore poekiiigriii order to 
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prefent the e«Ct» of tJic watOT bciwcclL the Iva cyUnden; mnd 11 ire 443 jut- 
mff kCT^wii to ti^ten the packing in p4t?pi:nrt3Dn u it it wofn avmj ; //at? two 
pi-jigEi tliBl lead into the upper ffn3 ]uwer endt titc pipe h whid? th^ 
pifftim HT worka. Wtien th^ cylinder (f if it in the pgaiciuh rcprr^cntrd in the 
cut, the ccFtanhunienliuii it npen by mmui nf tfav upper pipe/, fUr thewBler tn 
flav bln ibe pIp/ ahore be pbten m ; cl the iame ticne the patta^ ticpen ftFf 
the Titer in the ^linder ^ Mot the piaEnn, to flo^ mit thnm^ the Inwer pipe/ 
and linougb th i; bwer part of the npen c jlinds^ d^ btp the pipe x, wh Ich it mme- 
wbot more thaurwlllrb^,and lettninakiflIn acutem of waier. Hierr Ittluffe- 
fnre, above tho puton a hydrcwtaiic pretinre Dotted to 170 htl ct water^ and below 
it D partial nicuinn ; the nkton con^uenll^ de«eildi to tbii bfHlIoni of the pipe 

L sy the time that it ha« arriTed in thii pniitjoit the cylinder d will alin 
VC dctcendcd lo fat Ol to have opened the cmnmunlcaitjaa butween the 
entering water and the lover pipe / and to have aliut olf ita cuEnmuzucation 
with tJsc upper pipe/; the hydfrlpftatic prewuw tft tbnteroTfi traiiaTBttrd to be 
nodex part of ibo puton, which ortni^M^^eTvtly riwtj while the water ahtiro the 
pifltan pculiia Ltltd tha top of the cylinder dr and ie 4 eapea through the prpo x. 
The elierrmtH motion of the lUde ot cylinder d b thui edeeted. Tha md of 
the piiton pp \^ attached at lEi top to one end of the heAm ; at the other end of 
tha naain ii a rod, teriailuUmg heEoW lti tha enmk ra; the oHiUaiin^ motion of 
thii criuik ii tninarerred, hy incaili of the connecting bar I, to the nxii k, on 
which li pbeed the cnrvi^ todth Of OAm 0 ; the Latter ia endmed within the 
rectengiilar fmmi (or aun boi) / and^ hi^bg movable m tk horhontal podticin, 
id can5eE|neniEj made lo- [aarfurna a backward and forward motLoO, the rjim 
paiung fint DU Dtie nnd then on tlie other aide of the box. To the Otibude 
of itic box vne liitINi two guide ban, iuppoTtcd Oil thui boaiingi B Qp the con* 
neclIng rod p At ood end to the guide her, and at the olhEr end to the arm q of 
a bent le¥ir^ha¥ing for iti Mmini tllD pivot r; the otherf e-tld of the lever la 
forked. And enihracca the pipe om of eIlOH forki r ii connected With the 
lower Dod of the uptight r^ f, nnd the otbi?r thrli k eunTircted with x iimlEur 
rod. Theieiodf OTo laatetird at top to the two endi of a crnia bar, In the middle 
of Thich h dxed the md n, which works m tha itnfiing box. r, imd glvee ipetfon 
to the ilide The iJide remaini iLaliDnary ucarEy half a sLrake of the putnop 
in Older to allow the water to act with lU full force ; and thia i* eflected by its 
being necessary fur the com, after it has meved the box La min diiticLion, to per¬ 
form about R qtitilef of a revalutfun before it act on die nppoiite aide of 
the box. The neaBoti for making the pfusarei//ns largK ui reprcHented^ i* to 
dimtiltih bS much xi poHsihle the inctiDn of dirt Voter, wbieh otherwise would 
retartl the mDt[on of the pistaxL Engines upon the pfinclplrt ol ihe ahoTO 
have h[^r□ long known, lutd #Dmo Wetc erected cn CoruwaJI nmre tliaii lixty yean 
ago. Some of the esrlier oltempM to OonatmcE hydiaoILc Dngtnes upon the 
priiteipirt of die tteam engtne faded, hecana^ water, not heltig eleetic, could not 
be made to ewny the pistnm onwnttls a nttie, so aa todufe ocie let of vaEvei, 
and □pen IIih nthcr. In an engine erected by Mr-TrevetJilcl* about thifly yean 
Bgn, A tiunhler EoniiDctcd with the valve gear perfomii tho oEEcd liutcad of 
piD expouaive force ot the steam at the end of tho stroke. Thii ii now,, how- 
'over^ much better effected by ihr IntmductiDn of on air rmcl timilor Eo that 
ibuwn in hlr. Manwofing't engine^ whkh hoa heaidci, ihe effect ^preventing a 
concuiiioa at the end of each itrafce. 

Mr Seidler hoi taken tmt a patent for on Engine, winch he colli m hydraulic 
engine, but which we think ihemld rather bo riy led a pneumatic Engine, oi raisEng 
water la mErely due of the objects to whitb he propoaei K> apply thi: piin^lple^ 
which U that of employing campreseed air JU a medium for trwujmrttiug the power 
of any printe mover tp mochmery nt a diitance, or b oiluatiiocii when? the ordi- 
narriiwes of connexion would be bieouveflicnc nr imprmrdenble. TTle pimciple 
Itself is TCfj nld^ having h^en employed by Papin as notbed under the word 
Aib_ The engTXThig mi the next page reprints the a^dieation of tlic prin- 
dplc Id Lhe ptitpaso nf raixbg WitK from any dt|Uh» Ond through Itmmht or 
circuitoUi pUUgea. a a represHttft ft l^lmder, in which a piston, p, Workl by 
meani of a steam engine or other power* h // art copper pip«, rotming r 
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amunmiicstjan belwHin ibs eyllrw ^ 
dej aa ELnd iho cori brm^ laiit or ^ 
thhI U & liU^ dclitcry 

pipcj flf wpw cr otlmr iiLi-tnriMJ^ ^ 
itmugb whicli ihe w^tfir » coaTey'rMl ^ 
ILe tBck^ and ^iHlLAreei]; at 
r U nil nir^ti^t partiliDn^ dividing 
ihe tULk ihtD itfa [loflx, k and 4; 
and i if iwo alr-Ll^lit p^donj, ^ 
pmeeding frpiii Hkt top ikEuly tn I 

Lho bottom of tbe tank ^ f ii ■ tW(^ | 
way cockt for eSbciki^ ao ojtemata I 
COmniUJlJcBliOQ bctwosn a and I 

and beivthsn d lU^d L Tito oHiar I 
partA of tbe murhinfl wHE ba I 
pl^ad in the folJowRig detcnplioJi jl 
of Ita iicdanp Suppoae the piatun Jl ^ 
to be miaBEk from |la preuiiLt po4H 
ticKQ in, thm Cylinder, too air abovo 
it vill be conV eyed, ibrnugb tllr 
vilto and tha pipO A iota iho 





































UVDRilUUC; MACHlNEli. ••9 

A* bticfce* iiiidwmdlM*li.Ui,C<«tfe« 
W Smw of Alchunede*, It «finti>t> of a crlmder of Trood "«f .boot t foot 
mj^CttT, of uy leogth at ^GMUtr, afti oa thta 0 Icadeo p]ne of any 
W II vouhd from tilt bottom fo thi top. When tlio bottom of SirtTlmdof 
^trolym Ml the tby of a cmnnKiti lorncb hatidlo at top, and ofonintle 

m lilt ecDte of Jto bme, wlttdl t«ti in a boro or rtop for that ^iposc bitow ) 
^ reebned portw% m ibown m iho fotlowbig fi|uto, o<ca.ioM wat«r to 
outer tha fliMth of tbo pipe, and u by lb U tmhirally occiroin tbo 

Jowrit part cf Ibe mpo, wlidat by tb« iotidutlOtl of ibe cylinder tbo onfioe of 
foe pi|»^ M ^udfy Olevntrd, sod a diffrroiit n^im uf foe pipe oceuiriea Lba 

t !t ed' »tice»progro»iirelj along the pipe, alwayA WNiapy. 

iog the lowcit poruon of ibe bexidi or tunuof tbe pipe, until ft at kti^ raachm 



lb. lop of tbo cy^der and ta dwb«™l info a vomei. Thia, howorer. t.i.« 
hit a ^all qqaBLty, alfoougb ibe height may be mdeiinifo: Ibeiefofr, when ibi. 
niMbEna ^ « »31 be fouad ^Wbli to corer the wbote aorfiKo of foa 

j • of pipe* fold 1^0 tt^otbar, or. wbai ia a better method 

and u foot which la cauelly adopted, h to vtnd a number of apirat featb^ 
t^d tbe ^li^r, tlimdinfi out^m it at right onglm like foe tbuim, ibreadi 
M a terete, end MfHitrg fosiheri witG en oxleHur uae dotelj fotioo’ 
in evorif pw. The« meebbiee were formeriy b great mput*. bu( ot 3 
fo four &bib^ fo becoue choked wiib weeda and mud, tbey are not onel 

cn^Iuyn) At prEvenL ^ 

The fi^e on pnge lepreecnla whet k cBlled fo. hnen-drum j Ji {■ fonned 
of a nimiber of Kgmente puaing fenm foe circumference of a lutge flat cylinder 
Ui ita eculpe. aflhrdi an tmy mode of raiamf water* Tbe moufoa or 

icDopa by tuRij dip info the water, and ea they rise coom It fo pam op the bom 
or B.gni«^ until It u dialled into a trougb placed under the end of foa 
aai^ which le hidluw, and ii fermed info a number of teparafo compartmontiL 
e^h commitnicotinf witb tme of the boma or aecinenfo One ^J^vautiH 
of foia oi^ne II that it leisea water no h%brr than the oale, and ia foerei^ 
only epplicato m •i«i»hona where tli. water k requited to be raked to an 
mcoMidmUe beigbL Thk drcumabitice rpndera it neceeuir fo eouetmot it of 
double foe diameter of wheck that diKrhmee their water ai tbeir tone, Thia 

TnarhlFlpi nnWt-eaVmw wnieolkl- __ til_ft r % * 
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*liwl for tt.i pai^t. The YcMhu ™p,E«nt«l ta lIie fulhuripir t„Er»v- 

in|, , L ^ Id thii. itiMhffle # nuSttber 

at rei^guEiw bucliiH:! naaa wb hmig upoti etcvng pinj frfrii, fijieJ 
thE Bid? of [he Hm, the dutuElEr of vfhieli mtut winctliat E^oend the 
hrirtt to which the watET {| nqnited to he tuiaed. Ai the wheel twmt the 
buckets on [}jf ^sht hjwd dHecDd into iIib water, where thee arc illlEd. 
ud I^rn up fill! Ml ihe left hand, nnttl iW arrive »i the top at t, whert 
they rinie <* *^0 fi**™ tning^h iw Ly whtdi they ate 

overee^ snd thui dwcL™ the wnter bto the tniv^ph. (itiia wJilch It lujiv be 

aJ=a ns f*ch bnckEt g«, wer 
Uei^gb, it Mhi Bgaiu iniaapeiprDdicular noBitlou, Md id gon dotni empty 
rt co.n« to the water el c; wficre it i, filled as bernnt. ec^b b^e”t. 
spring r triLldh, BS It pftasrt aver the edge of tike Itnqgii, elevdie^ the ciad tff the 
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fif a p^EtjuD of uTi producsd by tbn deficient of a hlgb tolianlli df WAlt?r 

ednbain«4 in a pipt^ mitl ibflisfbn: ueEj witll a force pivpurtiLHiJit^ to the weighl 
of fq^b cnbimUr Iti g«nm] fomi k iHumiin thi^ omirXcd cut, by w^bich it will 
jippear [but It U MS exEeedmgly HoipJfi anil userul nuif bmo^ of inmy 

tnifdibcalirjci and appliEotidui ; bilt it chJI hi 03>ed only in bJl^ cQUiitfiei^ dr lltui^ 
tidni where the of water by whUb b ii to be worked li oa much abure the 

lop of ibn WrII AS the water te be nuted It lUidELmealb it In this a m 

luppoeed lo bi? A well^ or ibe ebnfk of m mbie, ffum thn bdUirtii of wbtcli ft b 
iiEceHiiiy to raiu |be wntef Btamlin^ dt [be ierel ^ c d is the etidkce cf 
tbfl ^Tound Hi the ton of the well or 
shaft, at which the diicbiir]ged watir 
must ba¥H an opp<}niinity of Eacaping-^ 
cither bj nuining to wn^e, or bdng con- 
eennl to miw uaefiil purpoao i and d b 
tJie tpriiaff or other elsvated ttource fhim 
whence lEc Ktipply df water fur working' 
die macblnfl may be ohtiuned. The 
maoht lie itself Bonsuta of thren Euiems, 
chests, or reaercoEn, two df wliicib ut 
e Hnd^ nmet he mitda voty itroog, and 
perfectly aii^t^bt, while the third at d 
ni-dy be weakeri and open aE the Top^ as 
ii is merely fat collecting and retainiiig 
the spring, TAiq, or puier water for 
working the macbinei. The IdWesI dm 
chest reicrvulr e mmt be sank 
jaw the lurfure £ lift of the water Iti the 
■baft cr Wi^ll a, but miifE not cceoh bitoi 
cpdiaet witli pb botsoiu, otlicfrvke the 
water would be nnvait^ ent^nEig iho 
chest by the valve p, which opena in¬ 
wards for its adrnisaiom An epen pipe 
A A ^aaact very near die bottuLn 

-of bIilii chest* [breogb top, ID im our- 
rig ht manner, anil proceeds upwotild Ln 
the ibaft os fkr qj tbe jurfiijce nf th& 
p^uad, wboro ll bends ^ver Us deliver 
its water, as iit A c. Ani}ther open pipe 
E E, which may be of roibgr sm^rer 
diniEUiiOns dian the Imt, procecdi ftom 
the top of [bo luwot obtst i to very 
near the tep of die injeand cbtit/; aifd 
a third pip^ ^ the lAiiiO capacity 
ai the brSti pmceeda ihitn very tlriU the 
bottem of the second close chesty up to 
tbfl baifiiim of the high resgn'ou- d* but 

baa a cock or valve at f* by which it can occsiiDDilty he abut nr opened. A 
cock or valve, of let}^ dimetiiluus^ la alw fixed At m, by which the foCntid 
ohest/ cfln be eoipded ef ib wniar, and n snsiiljer eockia Eicd higher up* hj at 
for dbchm^big ib air. To set the machine hs. acdon. nothing murre is nBEes- 
jaiy ihan to shul the cocks t and ei, and open the cuck a, from whiEh the 
air prevtomly contajiicd m the lower nbsst will esespep and Its place wiE be 
filled np by tbs water fi which wHJ pAM tiiroogb the valve until tho cbest 
t u completely hUeiL Tliot dune, tlic air cock u U lo be ihiiL, and tbe water 
cKjfc i apone^ when A column of water, ^nol to the full height and pres¬ 
sure of ihe eiilcira will rush down the pipe A I, and by filling the chevt^ 
wdU expel its nir, which has no other opportunily of escaping hut the open 
pipe I iy down which it will posa, and pnwice a tirwssure □□ the surfikce of the 
waeer in ibe lower clicst equnl to the entire hvlgm of Lbc eolnmn ki; unl the 
air thus thrown into tlie cheA c, being in a iruudetiied state^ will form thi 
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VBUT mirvkikMiT In UiAl themi np thi pips A A ^om wbrnae il wfE btf dii- 
chlU£w at Tfae^ low^r chcvt e wiU q-Dw be Atlsd n'iib air^ vhiLgi the uppclT 
c.ticit/wili bfl ocnipied loy waicrl thmfm ihe mk i mutft be ihut, arid 
dill- at nt opened, when tbe vlitits of lb* "inttfff from jf wlU bt dJjchargad oi 
and will iJlfi air in e Jm opportonitj' of Tetii rtiitng agnin ililo ^ ibroii^h 
the pipe i i ; and M llui air £fdtq s eicapu, ita pUcA nrfll be uceupied by 
n now dur^fi of water, which wiE niH ihnmgh lEe toIto j, and ogam lill 
the ^wer chert r, and prepoti! it fat H KCond diichiu^. AO, thet^fcitw, 
thj|± it oecofury to keep tb« ihao libo In JKtiotj ia tn (men the codu I and m 
alteiBfltely* timi « tn wy, to keep iha Eock I open or hng oa any water Eowi 
from [iu? dhchsTgmg pi^ at A c, ond u nmn w tho siSiux ct-oirt, id rfiot the 
t aijd opEQ ■ tD^bjrge tbo water Eom/ and penntl the kwrr chert e 
to nil, whlCXl will be cSbeted wbenerer wfiSfit ccaitr to flnw fto(ti aa The cmA 
m mojE be aliutp atiA I opened, ntid on on altamAlfdy, whkb may Eoiily be 
done nundiantciillyt and iritbout JLppeHti tcEtdence, by ming a port of the llnpe^g 
waUt fhnn m tbjil which lloj haen dkcbaiT^rd ftom A ^ mill whkh may C 
employed lo him a ^ter-wb^S, It, M two «m*lS Ciiicmi in which 

flonti ore mswiir Eo ML Mr. John W, itewtll doriied aconiiiTmicefw aniwcrinw 
tkf ™e purpoBe, which will ha hmid fully dcULiled in ihn atcomi Totmne 5 
Dt. GrtgOTy H eicenent TrCAfisa oh ilfrcAonAw, wlirra thii mple madiine k 
deacrEbed under ieTeral fomi and inodilicilEaM. it tnUiT not ba iuppoied tliM 
Min^the middle Vcaid/ with water will dioebarge ibo whole of the water out of 
e, otherwise dioappOllihnEni in Hm eflecta will cniue j bceanje Al^mjeh water k 
nearly incomprMnhlrp okia higidv dariic. and the dr in c will be ciMii™™d into 
lew than Ita nntiiiral hidk, oridJl be cimdenscd with u forw ecuirdaiit to Uio 
prwittn! of ths peFTHMidicLikt Pdumn of water A A whicb it hu to oxemmie - 
^Id M aimoiphenc pfCrture wm ihown, when epeokm* of tlw pumpa under 
the lectmd head nr dimioo, to be only ei^ud lu the support tif a colniqn nf 
W^ler about 33 feet m height^ od if wa Unagino thk to Ik the hiiebt of tie pipa 
A A, tbar cdumn irf water wonid require uua of double aimoapWne eLi.bVaT 
I* iUp^ Itt and benre tljfr oir in e will be cttEtdrtiied to half ita former volume, 
inidp iHETcfore. ^^e but iiair the volume of wder. ddintigb / should ha 

rampiptdy filed. Dr. Gregnp fEirtber etcKTib^ a curioua phEupmeflaU whicli 

lurpi^e in ihe^traiiEErs wlm it, emd to wboni it b miuJIy shown That 
when iiic cSui^ Ae hM aiopped, if dw oock h be ihe ond 

wr nub out U>g€^tbi^ With pmib^cmi vEoleoee, emd dropa of wafer m 

a hM rf held ogaiiut ^em, like pistol bullets l-hEi rapid MUgektiL k^ ™ 
markable matrtice of the genrml foci, that air, by fuddenV«ptidiife,|ren™ 
cold, Ha cflpAcmy fur liEai being jnerEosEd^ 

Tlic Wafer Jnrw, or Ji^ier IfydratdimMe^ U It wai oaDed hr ttm 
M. Moncgolfier, of b Uglily uwfU BCid timsiv machinr la tie - —-°^' 

i”lk' “y «Lf fan. ibM il^ wI^mI 

ilw ntw (^Dintity of fofen tlut ii gEomted wbesentr e bodv ii nut ” 

>04 thtcffect ^ lUi U H rtobI ei la give ih, ,1^^?“,,^“* 

Aclitig in dcfiulca of the Ht«bliih«d latri of hfdmtjitie ^ 

movEne column of (mill twight a miide to oveiwine uid nu.?. ’ f’" “ 

muuh Ufher than inolt TlwfoHnaiideoiiilnictloinif th«li*«l 

in the ^ CO the neat page. St,hp«e o «”* 

of a cprtl»*, which t* continnally overBawing^d WilrcB 

of a channel a few feel lower than iliel^ tu « the le»p] f' ** meani 

p*miittinff the water to flow orcf the s^£j nf * Ua jPi>« IntiCad oT 

.Tj, p by toeaneofpipe. „ etmneeted *i.h^ 7 

ferincnoung by an utificB r, in wbieb a *anical or (rthfirvilk.. ' ^ 

ba i^pahJe of fdk^tndly cloiing the wb^n mn^hu^u . /*" pkceA ii to 

an cijii:itablE weight, died un the ^iJidtr nf the ralTi- Upwards, I k 

»»lve ie kept down and epeo ; My witer, llieref^rt, ifll 
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djdwn tht pip« q imd »□§» Al the orifice io l-onff at lliir tiItc r?oi4URt 
do^n ; bnt tho ttltUnt it it raUad and shot, all Iflfftka of the waJ^il wjpended. 
ITiiti Htuitcil iho odJuBlmeni of tho we^l ^ nimt inJce plujee, and bj ad^e 
to, or lUbmctio^ from Si, It mtnt btf made jiut bq hoary U lo be capable of 
■Enkintf ar fnrriii^ Jla way dkiWOWArda agiiMt itie Ubward pre^nje of the water^ 
th« farce af whioli dipcEiil ojmmi tbo porpeniliculir distanEo from the lurE^e 
of the water in Pv to iii paint qf diacLar^ at r (TefxreHntad by the dottEil Ima 
a •) I eoaiequpiltlyi if the valrn m b« raised by iko band or othenriw* all moltorv 



of the water in the pipe q o wiH eoAie, hot ibe imtant the Talre M relEMed, it 
WiU Cdl down and permit tOB water to escape- The water hy ita motion aeqnireB 
mametitiiin and new fmvxj and comeqnenuy ii bo loD^t equal to the euliuiiti 
a o, to which the mlve has he{^n adjmteflf hut 14 lupennr to by which it is 
enabled in nferpower ^ xesirtaliM of the weight and it CBnieB the ralve np 
with it^ and closea the orifice r. Thtt i* OO manner done tbaJi tba water la 
coiutniincd to bEcome B^taln stationatyj hj which the moffitnlnm it lost, and 
Uifl lal^a and weinbt egnin become anpcrinr, and full, ihiii reopening ihe nrifier, 
pennitiibg the wat^r to flaw agmn; and u the pTetoiLTf nf the water and 
lie weight of the rJilre each atlonalcly preponderotep the ralve iv kept Jn n 
conatatit stale of vibratinoj or of dpeDlRg lind idmttingi withent any external aid 
frhaterer. Snch ii the princfptE upon which the inDtann of the waier la tlie 
pipe y O il prodneedj biit iha motion generated cannot be Lnstantly aanihikted > 
and it 14 not qnJy of fluffident power to roua the ndre hut to hunt 

open the lower end of the pipe j f^ mtleii a lufiident Ttnt he provided, hy 
which thif ftcrunnilatEd fotoe CAtk Oioapo, Accordniplj a wcimd -ralTe u ll 
pliCcd rear the lowrr end af these pipeo, end ±b made to open upwards intn on 
air Teofel qr, with a diKharmg pJpe x, and, cwiJequEntly^ whenever the valve 
I £a cTowd, the water whiSl would olbeTWiee have flowed from the orifice r 
now open# the valvB b anil enterv the air veaseh until the apling of the con^ 
tohicd ur oveFEoroei ihe gradually decieaviiig force of the momentum, when 
iha vbItc m doecB, and that at i opena to permit the water to moke a actond 
blow or piJaation, and in thla way the oedon of the machme conttnuee nn- 
cenoinglyr wlthuut any evtcmal afii, k> Imig os ft £a eapplicd with water end 
remiuna in repair A EmaU running ftreain h nocEBiaiy fnt thla machniOp Ai 
ibe water at o ibunld be kept Ol one conEtant aKcvaticti to cllHUro the perfeetJan 
of its action. A much grenter c[TTantfty of waLer Hkewise escapea ai the orifice r 
between the pubatiqtufl than con he Tailed bi the ilelite^ ptpe f, partictilarly 
if It exteqd to any cOUfllderahle heighli fer the eottipualJire quantity of Wafer 
diMrWgEd ilnough jr, and permitted to mn to wifte at n must always depend 
upon, the Tcspeetive perpmdiculiu heights uf the prwing cdntnn o o and the 
deliveTed ot i^slsring columti wt and the rapidity qf the pidaations will iJke- 
wiK depend upon the same eurcumutancet^ Mr- MiGuigtnn* from whnw Epiifmf 
0/ Nit^ToI Philmopkq the above de^criplicn. ia tolten^ and who hm crtclod 
sevariii of thefo machinea in difhrfnt pom of England, which gave great aatfa- 
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factiDi]^ in vtdisr la ihcw their glTeft thfr fnlTci^itig jurticubii nf Oflf^ 

which, mt iJic time vhm ht wrote, had bo«n fn cyiniLant uh Terr abmt tvo ^e 4 nL 
The FHcrrcir o u a huin tff 10 i^we and 2 fmet deEp, farni^d 
potik in limaohitie Tcch, md pATtJtr in htkbwnr^ the 4nppljf nf witcf h» ing 
from a The pipe ^ ^ li cflat irun^ 14 yami lonfc and 2 Itichn 

in dLamfitfir. T|ie pi«e at iha end, cDniftlninr tha *ir ircEial and the ?alv«% ii 
ohmitdilrcn Lnchea Wg; the Vil^rt If indii wch in dumeler^ and mji^nriirmH; 
cnntenti of Ibe ntTVcBEl, abanE ] giJIub. The heiohl fmtn the lUT&ceaf iIie valer 
it n la ila point of ducbnrg^ nt r* U C feet 4 inchEi, nieaiurtd pErpcndicnluiy. 



^ inetiei oboee tha d^haz^ vidve *t WhETB it drlirGn. tha wmler toto * large 
cui^niH Th( VAEer is eJiuj raiaed 47-11 inchm abo^S the onrfare of the ■prinE 
which inpphe^ it, and thi* by a fall of only 0 fwt 4 inclln. So cimirnsLun;^ 
the rtlre t inakEi Aboqt Bd- Tlbrntbani, OT^opelii 50 rimf^ tn a minEilo^ whitn it 
1^ about two quojti of wAterp and injecti nturly a quarter tvT a pint itilo the 
elcvatod ciltetn At ench pniflaiian ■ the watiir lout "being to that winch ii raSmi 
neaiiy oj 37 to Ik Tllfcl may appear O auinll qpajiliti^ uf water+ but wh€[| it j| 
recoUceted Ehnl the moehlne ii nt Work night and day (unlesf^purpmelT itnppedj, 
and fumiihei lix quorti of water CVOry nainuta, lltb will be Jouivd lo be a iUpply 
ndeqr^to to o eeiy hooBehutd cfttablishmen!:, The ennitrnctmn abov« 
deaenbctl is,. howoTi^rp incotnptetEp sj, owing lo the mninal itieuTpomiiun which 
pItM belwoen oir Hlld watclTj the silceMuire quanlitW Wator that ore 
unpelled into iha air vem^ wnuld ^a ohiorb the whnl- of ibc air coniainod 
In at* and it wadd et^ to Aflbrd thot chutlitity which ii indNipcuiBblr to the 
waking of the miudiine^ Thil Wti liiaouFared iu France hv M. hldUtoolfierp 
who added an impitivEnnent tq tha JuachhiH by intrtiduEdiig o vary iiunll ihiftinE 
tjUm, opening inwordfl into the jowK patt of the air Fcaadp but kept ibnl by a 
jrooit^ tpiingf Thii ki Hhowii an the Bcpaxate rhaded fagure Above the ntil 
di^bedp and erartwenU an impraTed fotto of the air reswil. Thia vjiJve ia 
telf-^iding, and EteettuHy preVEnti the ie«!ti|w of any atr or woEer frum the jur 
Tea«l| bqt when the water Ii thrown back by the ilkutting of the toIfo i, it 
p^UCM nn anibuitamenu vacuum at tine end of the pipe q, upqn which tha 
VAhrE npana, and odmiu n ntffleknt mmntity of the external air into 
the air Toml to keep it cODititotly repkniahc^ and hy thli limplc additinb ibc 
WAler Jtam is ivndErcd rantmnmu in ||a octiom 

T*p«.*nt. ttmuchiiH r*T raiiiTig TotiT. lltir inTBUtim s>f 
Mr. ItodUilpli CaWnl, trigliiecr, of M«lintfpLi£«, WritminittfmiiJ. It c(vn- 
ibta of H KTIM of tnnighs fiinl one nbave Anotlm in « fttme-work, And h 
mchntd in enntwy dlrecliom thil eneb troti^b ii IW jtrd al one of il, endl with 
the I^gli luiltiv il, mnl at the nLhet end viti thn tfougl, rit-n Ebovo iL 
The lower pert of thil fnUM'Wurk foimi the eoginent of 4 efrela, End Trtti 
upon n lioruDam] pinne ; •» tltot with a veiy tiight imndw the wholo 
maebinei, jmt into a packing motion; ihf lowotL tnmgli a theiTlir toads u, din 
At cBofa oKilllltioii hlo B fEKrmir of waler, wbieh esten the tfouai tlirotisL 
^»e» Bt the teiiomi time openine <n»lj opwyds. the wotet wmiot rttmtoAi 
nest nedllotinn num the cud 1^ wej Wore deprearf, the water nine 

fS?"' f^chine, where it il dboharewl 

mtQ tha deprcaoedend of the tnjnigEi above ii; front thii . 

the neat omniatioD thrown into the third trongh ; itin fa,n, j], to^ihe 

fourth At the Mowing oMiUntion: in ILks cmuiner it vcEnda cerh u 
e^TEly by the Bllemalenicking of tlie toftchinf, utlin the wbIck 
dUchdrgml nl tlio Tequlird height. A* the uun^ber of t^niiak ^ an d 

ef tbeShine, ^ depend V" tbe 

ihe wAiHT, flud an three triragbi will ihow the amuiecmMit ^ 

the macbiiaep oi weU ba a granler nnmberp wc baie*^ai™j:„ ^ 

diogromi to |be exhibidem of only liiree; thEso ' T^Uced onr 

Aed to Ibe finnims rcec r. 5kb T 

bcrixonkAl pbmo pr \l if nccesaary here to artU/yF?h"l^ l 

diMibW, EiiAt iAy ihorr are the ■aine juLrta on frame-W^ork ii 

trougb &i IKB ibowtl 
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in I DU tfan oppcidtE Bdiy lihich wt,\l bn butler lltnLentE^Dd dli fcrsfillEv to 
ibe fUsfi -j wTuert ana iiJe of tbe pmulklo^miii iiuiT'kod ^ (m in I), 

OKT^spandd with the appociiEe uie marked/^ Nuw Jt will he eYidcut ilmi when 
ihs Inweal end fnarked i of the ^imigh a b deprtiaed, it mil dfp InEo the nzecr- 
TOJT J, and Ebo Oppom^ of tha TAi¥c% recelTB the water u tbewn^ tJna 
rerciBa motion of Oifi modlinOi by wMch the end. n U depreBcad+ tbeftl cauwt* 






the WAtVT to rilll along a into ^ mid, at the nert oadtUtinn^ from & to e, and BO 
on into any number <£ trnngha La aoEcesiiiD. In the plaiiK /%■ 2, bat two 
troUghi eorhld be ihown^ theae are the Laweat, aU. the athera being of the wsmB 
shape : /f Ea the depRMEd end of a, ihawing lla lung Sap-¥alrea» and that the 
water Him firara one to the other tindet tha pertltiaU that aeeivu to dilide them. 
The ™d nt being depresBadt the walzr fiawa in like manner mtn the demhte 
chamber of A, and &oai It k dlichaiged into c, whiab, being above frp canaat 
be aheWU in ibift ploiL To the ends of each trongh an iaolined plane or kwlUfd ia 
fixed to pwvent Uia water from splajbing nvar it ■ these are ihown at A A under 
the tmughd s h. Cnnbnvancea of thii aind are detoibed in mopt 4f the aid 
writeta unon bydramUcsS and in France, where they are known aa the " Wfltep- 
bilani^,'^ Kverai onrkHte comtmctiQtis have been inventeiL 

A patent wm taken 1^ Mr. A. Bemhard for a nm d: made of raising water 
by the joint acdoo of nbfpixtiod, atmaspberlE proBanre^ heat, and cocd^naurionp 
to A e^tecadihg My feeh with the view of applying the ML from ibat 
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helglil an A tnolivf pawer far iRipEllIn^ mnahln^ry^ Thr wntar to bf^ nu^^ni Tiinn 
Tivnl iti lE¥el mto a. dfUiiii cofiji^QUE to tho faDiidBiion of a Llt^e boilrr; anil 
&CI133 Ibc iattrr urotrrfttM duwnwoirni ft fjipe dippkig Into iIib cielrrOr At 

tho top of th^ Viiler thm h Anothar pipe^ vhi&h krtdi ihortly itiio A TETtiriil 
pjpe^ npwonl of eighty feat m Laiglitp whii:I]i th^ piLt«>ii.[e« terrmi hoi uvzfrr 
fsfcvnrfj/^ ffpt. To piBHCtVB Llk' triiipi^rmtiue of die fluid In ibEi pipe, th.^ loVrr^ 
tnmi poniuii ot itf iUe iEntHit uf 30 fntr b tdclo^ed in tKa brick Heib of tht 
furnace chLi)l4^y ; li6Qce it ia mcEo&ed in on itod fuTinsl (jipev wTllcb fumia the 
mnaiiidi^r of the due to till: top of ibr builclm^,. vbieb ii n pyrAniid-U Luwer 
lOd fert hi^d Nuttr lIlB top of t|ie tawEf ll n rc&igrniloT^i'^ fomicd W a jndJ- 
eiiJits ur^ngEU^ent of two ticra at pipea placed hurinustully III k nwJni cmr; 
into tliose prpefl llfs boi water Lti tbr ascciidiDe pipe (wMcb htJt tErniiHqtei by 
brniicliJdg^ on' from the fliteji u dUchiLt-^cd. llifTiiig^bfniE the rE&igcrAtOT^^ box, 
End Eurroundllig tlie pipetp m cuircut of cold Air h eimlLnilaliy pa-Emg; tbia La 
bruught from tbE lowEat port of iIlc bLiildio^ tbrough. a tube, adA i# dkt- 

obargrd ibroii^li imotlLer pTOceedio|r fnpm tJie top of tbe inelrlgfr^toiy, orid 
exteikdiing to 25 fett aIkit'o the AlEitudE of tho tuwcTf to rauH' u strong dreught 
Tire eSect of tbb cmmit of sdr ii to cool the hot vfaitt digitribiilcd in Iie pipev^ 
from tbe lower tier of wbldl It ruriLL OUl and deicondi a Tertieal pipe ^0 in 
knglbt whose lower e^jiTEmity is niraed up bdJ. itnintnedi tti a cbtcni of water 
l4 SBoJ it fhim ibe air i thia pipe lila patentEE the nid Utrsirf ifescCjn/cnp 

jdpe i the up[^r end of it consiuuEiicniea ■Eritb ilue exbuiatiTjg; pipe of an air 
pump, which ti used in ihe Arait place to obtilii a paitlol rpeuum m ||ie pipd 
di^rribedp End Efierwarda fo obitract tJiii .fliir disBOgEged. rmin llie hot water, 
during the progrveA of the opHraiioru Tho roller wilTiiott perodvE^ that when 
tbe OEtlAEiJimg' proccBS ia UFArl? rompletEd by the working of tbe Ail> pump, the 

f ireeeure of the ALmoaplicte wLlii force tbe Water out of the citltni on tbe Joweit 
cVei up the curved ptpre turn dobed, Into the ba^Eri And fillhlg ihe liimCp I be 
wfltttr nfill rise up thfl vertical (Ael tcoirr BKcndie^r) pip^i proctfding from the 
top of tbd bailer to tbe bejgbt of ehalit 3U feeL TMa beipg elfecteih iha 
pntcikEee say* lba! if beat be aow Applied to tbe bdilat, tbe wbIef will thereby 
he EiLade to rue 5 i> feyt hl^'htrr into tUB relr^ctAEory^ HflfOp being diatnhutrd 
ia t^^ Etmill pipei^ |t b cooleil, end dcscundi to ibe cold WAtet piptp whrreLn tba 
pTEsstue of ib^ *jJumci of water hfritig greelci than tbn of the Almoipherr, ihfi 
W 4 trt mn out OYffr the eielrtn. And will continue to do m imlUthe cqUH 
libmiEQ 11 reiiored^ wbirb it ie tbe object of tJir paiotliEc to prevent, and thus 
ohUUEt A eenMont powET by tbe lell nsf ihe Wntcr from the cuLem. Uaving ao 
^ explAincd the object of iho netcriEBF, EUd tbe prmei|kle upon whith he 
intends to operate, we ■boll DOW dEscribe the appaTAtlUi tnare pardcialarly wilb 
Teference to the enpuviug on the next p#^^, whkh ia me?&iy a. diegram of the 
appflTAtue* iu coTUpkte drAVlBg^ of Jt wfaiM rB^uire levctid flgurEi. fl ereptcaenl 
the Wfllta of the biilldiTiig j tc d e feur flooie in the Bame ; f ibe rcfriMraCtify 
which cokiimumcBtca witb tbe hot walet iMCuding-pipc j ; AA ii the air-lube^ 
which TECEivBA iti fflpniy At a and idter hlowmg thiough t|ie rerriceratorr* 
HUpCe by tbe tnbey, which exEzndB 25 feet cWe tbe lower (but ta ihown, for 
want of ruem, u IrndEon olI>; th* watEc in tbe rtfrigerAfory b provenled Ihim 
rMuinmg by the mlon'EiitkDn of k valve, and aTIcj bdug coobd Jh neaanir 
tbrough the BEriem of pIpeB, miu down the pipe k; At I ia the eic-ouinp wiLb tha 
pipe H, whjcb cniiiwcii iC wi^ the top of Jbe pipe ibrmich the Medium nf 
which tbe nlier flod Art eiKeuatEd s ? « tho fEaervoir which recoivw the wafer 
□pen iU muuniJ 1 e¥e] by A ch^ncI AI M r; the upemlion of ib^ orr-mimo 
rAuace the water to TW up tbe pipe t into tbe holler t. ibE-ncM ™ ^ 

high Ai Ibe dutted line n, ll^er wSch, h^i 4 t being applied to bailor 
S^nu^ r. ttc bot W«« TifS tn th« 

g tkew » « at one of tte JuiutiUBa hi b1]u« of l}j<* Xt, 

«m«nicifaii of ibe ‘‘y," *f?Eef*turr, Tie pipo 


extending vertically tbioUgh tbn brlei chimney up to 
film f to the box y; h^ce H procBeda lo ttg i 

tuba A bend tta aL r, end pTweede ta tbs [tm the hoildk.! T- * t 

truth of ibe princIplE, the patentee erected in T? ™ 


Ulenoc tkraugh the 
and the due^pine 


frige fall 
r the huil 
RppAPAtUi Oil A Caniiderahlt icole 
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^pmiait made «r roiring wBter to limi Will, when wa mmetder the fua! Out 

HYDRAULlCorr, OK WATRn Otaiir. A minaoil inelminciit anted upmi 

l^ehBT sDdipdty tUuLuf 




















HYDROMETER* 


HY^RIODATE^, of tt^ndiloiliE Oidd, cotuialD'td ib dtfiiiiltc 

prDpvtikilll WLih onidetL 

HTDItOCHJLOELLC ACID. A cf^mpcwnd cif chlimne »id bydiro^n. 
HYDROCYANIC ACID. Pniflwc acl^; which 

HYDRO DYTf A MIC^ traatvcif the mecbsiiEcMl pcdp^tJes cifduidi [b gtttrroL 
It it nffUHltY [ilvidcd iulo Itydroftalkt, which tilt |imjlire kod r^jiai- 

lihrium pf liiq«3tU, tuch w oR &cv ;^HyaUuJicii wKicIi jwinia ont ihe 

lnwi uid e^EctA resolliiig^ hum thB mudaEii of iiquldj; — and or the 

docirhiE of alHvtlc fluidt ar li iLrJlftlj llr, Ac. 

HYDROGEN OA3, See Caimij-tut. 

HYDROMETER. An luttnuncDt for ■^^ertaminF the tpe^Ae grATitreH dT 
dhfereat liquid*. TIic moel eo-mitidti dcfcriptiDn of thete inklnjnaents conititt 
of a hoUdw of either meu) or ("Ini^r t^pdhla of floating in kll^^wn 
llqaidr and ha¥ii]^ two Hteina^ the [ower one term in it I lug In u ivcl^ht, in order 
I but tike inatnimcht may fl^ vlth the itcmi ii|iri|phh find |he nppeir item 
(whieh b of ihe Mine diSmeier throughmut), Mug gradiialEd^ to ahow the i3cn- 
raty of the fluid by ihe depth to which ll sioJu ; u the hcaTkf Alkulu wflj tmay 
tip ihi" iiutriiniEnt mnire than luch tm lightEr. In tllhi way, hnvercr, ft II 
cleaT that the ^ena niLkil he uF cooiiiiETahle llik-|iicH> in order tln*t the mitm- 
mrnt may hare on aatau^ve tTUlge,. in which cooe the smaller diflemieca of drU- 
ilty will nnt be pereeptihie- To oh^iAle thii Impcrfeclioi] vaifoui ccntrivHTim 
hars been raaoitii^ to l one cf the mewt common of which ia, to eofutrnct ihe 
uiEtmuiEut aa ohore desciibcd, hut with 0 V4jiy ^Binder ihim, which U diiided 
into ICO equid paUrtB } and to provfdo a HUJJlbef of moTahle riuga, all of equeJ 
weight, any tmt of which being clipped over tbs atemr when the iuelrLiincnt 
Hoati in dbtfllEd wmer widi zero on the item 4t the aurface of the woter^ will 
ootuE lito de&cead nuiR the top of the icale he ai the lutifhce;; and the densty" 
il eiCEmalcd by ibe nLimher of Welghtr required tq bring tha lower part of the 
■Eab below Uit vkutfaetp mlnui the niiinhcr gf dirisiana of the eebJe whihh remain 
ahaTP the surface^ Dot the mctlsfid of Fahrenheit b both Etmplcf and more 
UCtitata. The hydrometer of FahfwnhEit coit^Ci of d hollow bait With a 
cnEmterpdie below^ and a Very HlEUdcr atem abovoi terminating In a imall dieh. 
The miMle or liDjf length (the ItnUp) il duttnfouhed fay m fluE lino acRHB, and 
tha in«Stnmitit li alwaya immemed up lo thb line by pEacing weights in the 
little dish ehoYe, Then fta tlie tiArt imuitmFd a conitantly of the inllkc niw™" 
tuder und till whole weight of the hydromEter b ktiowo:, tliii last weigbt a^ed 
to the wc^ht* in the diih will he emiid to the Wc3^t of fluid dupkilcd; and If 
the gravity of walet be repteaetiicd hy 1000, and the weight be dlTided into 
thnuBandlh pnn nf the wE^ht of the inftrumenl when it iliiti In the middle 
pf the atem in diililJed Water, the of welghci reqriiT^ lo nnh tliC 

in9tiruinen.t to itie mark on the item whEn floating in any fluid, ndded to tll« 
weight of liic kustrumeutp or 1000, will T^reteut the apEcifle gravity of the 
flciid, 

Tim engraehig on the fnllnwing page frinipaen ta on imlmmcnt fnr mcertaln- 
mg ipecific grarltleaj inrenlrd hy Dr. Hare, ProfewtOT bf Chemiitrr in the 
UuiverRity of FehUiylvIUlitu Tlda rnstnEntctil, tn which ihc inVEUlnr hai giren 
the name of yirnineler, owe* itt eJEckney to the pdnctplep that whan culumni 
of didhrent OmLids an abmed by the aame prnanre/their hclghb tnuiL he 
iuverHEly am their gravitka. Two gkaa hibe^ of the size and bore lUimTIy 
fm uloyed in harumECErip ote made to COmmunlcalO inlertmlly wilh each OlheTt 
ana with a gum eketu: G, hy meatia of a hr&» ndk, and two aoebeEa of 

the iffiTsie melalp to to whiah they nre icvtiallj Insertedi TTie htau tnbe termk 
naiM in a coctr in which the uech of ihe bag b tied. Between the cock aud 
tbfl glftu tnbei there b ft tube at right angles fu an upening intn that which 
catutEcIa thenL At the lower end of thli tube, a HmclJ cupper rod ft enten 
ihreugh a collar of leather.^ YIie tiibes arepbeed vertically m grooruT sgtunst 
an upright lirip of wood, tCDOuned into a ^ee^ of the lama uiatrrinl. 
Pataflal to one of the grogreip in which the tnlwa are iJtualed^ a itHp of breJ^ 
etadujitcd, flo that each degree may be equal td ^ nf the 
waoilE height of the The brui pktc b lung enough to admit uf about 
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140*’. to tbif K«le 1 remter t it iniulf to » iLmt lKe ^niiipni irf 

Ihe iulfi OTE imceptible of nili-diTiikon mlA ttiDlliif Knd tliB whole bci^fat of tli« 
tubea EotOlibarUlL 2200 parti ot dcrgnwa. 

On the left iwie of t£e lobe thefr la 

anoUieT itrip af hz^, widi nnothei- » ' 

■et of numLclii^ »a ^tUvted ms ta 

campriae tffo de^eea of the KiLe |^3r|||fe5S|^ ^ 

above mentiiHiEd, ID nne. A^eah]^ j 

Id thla cDllliiEnliiDn the liEJghi of n 

tlic tubea by the Bid of a com- S ^ |j 

ijpondfDt graduAiiciD on the veniier, ^ ^ 

diTuled mito 1100 portii ar iLc^nes. Ip .ji 

A Bmull itiip uf tlieet-licii ^ ii Ifrfc 1 |S ^ ^ ^ j; 

inta a kerf in the woodt aniipgrthig kI p 1 1 | 

the tiihea^ in order tD indicj^ the n B -il > 

cDminnieEldCllL of the scale t and N ~ j ^ 

the depth m which the orificee vf the ^ \ ^ 

Inbea moat extend. At distnnrae L , 

irom tMi nf LOOO perti and 2000 B ^ * 

partB, (coimnEbalLrate with these of H 

xh^ lealcp) there are two other indieii^ IS 

TTp to nght blind tube. Lei a ^ J 

nnoll VEaei EonLainli^waiEr hE mode Hr |' [ 

toieceiiretlielowereiidaftheluhcpby fl I [~p*P 

thewdeafvluidi thesHdeiidruat^j fl L-i 

and a. limilnT vebhI of imy Dther H p~] 

HuJdp wLmb gravity ii uti^hlT be JH I 

made to receire the Inweir end CFf the * |_ | 

otheF tube ^ eo that tha End of the 

one tidK may bo enrcrEd by the g p-Jl 

liquid m question, and the end nf ll O 

the fliber tube by the wmer* The || j jjj 

ba^ bcin^ compressedp m great part ffl h_; 

of the ecmtalurd lir ix exp^ed H ^ ! 

tiircugli ibe tabei^ and ruea through ^ ^ " 

(he liquid in the tnmbleri. Wlon M 

the hag Is ahowed to Ttimnne lEl ibopep H 

the cncLse^iiEnt Txre£ie|ian ellowi [H I 

the lin^QLila to ilae into the inbea^ H, ' 

In obcdl-eftee lo the ^^atcr ptessme H 

of tb^ atmoaplierE vritheul. If (be H 

llqnld tn be Inoyed be h-carler ihnO ^ ^ '' 

water fw TDitance^ let it be con- k i \ 

ccnirated niEpLnrfc aeidp) it shonM K 

be raiBed a. iklJB ahuve ibe brat I, T^BwJb 
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other 300 U flwrtnined to tp tlae ipcmfo mritj i 

^ iGt gfui 


^ uf tht oJcuhol. HlH 
■lldlng Tud Bind tshe at r, hrlwm Ulc CKlt dltd lEt glimt lulKtr fheiUUlUt thi 
^iHtmEQt lo the hfcdes of the ealcnnn of If^uid m ibe Tight lniinii g\w to^. 
Wuen UiE rod U ikLLihed in aa Ou u possTbJe^ H csuBe^ b flnEll Ifiskf h^ whkll 
fba dr ent€n ^ and IfaB callimni of tho U^iJd^ pFS¥inTii!j muiBd lOo hi|il hj the 
hag, may he dbwi^ to Odt tltl the lii^uld whldi li to he iitHayed u near the 
Endric; tJu’Wr hy puhinff iha rod they mmy he gradkuiry lowEred+ and 
adjusted to the piopizr height^ with crsat Beemacy. A rad of klodi 
graduRtrdp mij^Kt aitiwer the piiTpoee of i Yemkr. 

Ihfy^iklee" Syphon Ilydroine^T'i TeprEsented in the IDUeKed ezigTlYingi. if will 

he lean^ ii upon thij fcame prlncipfe^ but of a ' jnmdi flira|iJer _ ^ 

enihtrucltoni Thi» inatroment cutiBiti of a gJjHa tuhe^ open — f ^ ^ 

at Iwlh endi* and bent intD a kind of d<nihle iyphod, haring 
rouj pajaUel Itga^ to that thfr cpen enda an pentad in the 
«atne dhtclkinH or npwafdm om in the amiEacd EngTaring. Tiie 
mancieT of uEogit ii Taiy jiinple ; hi one of the Ends be ttopped 
wiLh a Engar Of toclt^ end wal^ be potiTEd into tlse otherh llitt 
fluid will only rue a imaJI way into the aeccrnd leg^ becauie of 
the mcladed air: nea^t, ftnp ih* other onfleep and crprn the 
ODE Elfit cEowd; nadbarinf poiiFed Eota the laitar tbe Uquid 
whnie RpetrLfic gravity la tj> bt tried, open the lop of the water 
tnbe ^ then the instrument being hehi ’□prigbE^ the two liqnfda 
win Arrange thEmfielrei bo ai to prmB aqUaiJy nn the melLided 
air. Thli prcaBura will be mcBaUired by the diffimence in 
the height! of the two oaiunmi of eidter houida multiplied 
ib apedlk gradtyp wo that by diriding Uie dlETermuE of 
the two ralnnme of water by the diffennee of thoaa of the 
ether liqtdii we ebtaiu tbe apedlc grariiy of the latter; that 
of wnlCT being unity. The diffiinmce bsiween the coinmm 
may be m^afured by apjdyfug any acaln of Email e^ual partVi 
Of tba glau may be attached to a graduated plate Eiroiibed 
^ The longer the cdlunuu cd liquid empi 



with VemleTBp Irc. me longer me CdllUlllU ctr liquid employed, the more 
Bccuraie lha prooeta. The eapaniion of tlie gliai Of lli capillary ection eannut 
pdbet tbe reflult, not k it luflijcnccd by the ex|]«nH0n id" tbr [ litE uoty 

coirectawi rfduired will be to i^qce the obiorratimia to ome tomporaCure. 

M \ DROPH AN^B- A Yiriety of opal^ wbieb. huf thr propefty of beramiug 
tranaparant on immetiioti in waier. It ia alio c^led ik-h/hj nimm. We must hr 
nrcrul tu imnM™ them mily in pmB water, and to wkhdraw tliem whenever 
they have aoepdrHl their Ml EraUitHiJCimOy. If we neglect thei e pmeautinna, 
the panea wiR ■ooq became filled with esrtkiy particles, depotieed ^om the woto rp 
and the bydrophime will caOMe to naHhJt tlkk eiitimis praptirtyr und will ramaiu 
alwa^'v mom ai Ieob 

Ill DRtJbT.ATlCa explam-i the ptraure and equillba'fniii of Uquldsp ar cif 
wLut have been generally termEd ineluEic flnfdfl^ A fluid ii ft b^sdy whnae 
parti are put Into nudldU amoug one another by the iJighiest fqimr which 
retnm to ihtSr former Btam at won ai the impwased foreo ia removed. Fluida 
havn been dirided intn claadc aiid inelastic^ but receut cxpeiimentf haTO 
proved that there ia no fluid that may not he compressed by a snfiiclent forcEp 
and that will bot tattim lo it« farmer i^e when the enmpraMUig fnmE ia with- 
diawTu Ihe teniw niayp however^ withunt rauch mcottVEuiencap bs ratamEil, 

U the difimuce in cmnprEa&ihdity ia to greal^ that ti Biifficieni dliimEtJull 
abums. lluH ihr same powEf that would teduca air to one half of its funuor 
dimEHtloDS would effect a compmabu urot oscwding nno twcntj-ihousandtli of 
ila hulk in water ilydniamtks, then, li mncmied WLlJi tbw fluidi, the com- 
prei^ility ^Whlch may, most practical pnrtraei, be conuderad BA inap- 
precidblc. The laws of thla Munce are graerdfy proTcd hv UpeFimenti □n 
vrnler, m t thllC II HIWl plentiful, ™d mrat e*«aj ddnirtaii (« the pnrpoafc 

with iHpect ta 

1. That flmdi pre« equeOr in nlf diwctwile. £ That o? (iiniit denilty 

“ pinpi^id to tie perpnidittoW dbtonee from th* iiirfiiM, 
fhet ftutik pen, eqiudly ui ell directinni ta aecn In a Turieiy of aue*. and may 












liVDROSTATICS. 


T3l 


tli^nrrfarr be cflMtIy iiiadic e^vlileJiit. [fa cytitHfriEtriil tm veuel tiriJ hclfa ixT 
«qLitil illFp cne In ih^ l»ttnm the in ihn ride as bbox iLg Inltdtn as 

msy be^ it will be fooxad that each of thpH l^cilea vlll pcnnit tbe eantents of 
tbe vea^ to nm vUL ill iM|Ua[ tiniHs. Nmi* Aa Eh e VflcKity qf thd runoiag Viiler 
U dppetidpnE Mp&n ihe pr^niiiTe, U U iwinifeit thnl theprBisqre upuii liu 
qr pre^ure^ is Equal to tbet on the hotiam, qt clown^Jird preq^yre. That 

the upward jmsaure is aiiO cqudl is iulerrrd from llse fact, thbl Waicr poUVrii 
InEo ouu uf tbc Ir^ uf A bent tube firill tIk lo an equal beeght iq. the utber 
Tllia tipwurti pre**iirs ia a fEuiure that dSaLlnguliibefl fiaiJr Cram idIn].*^ and is 
due tu tha extreme mobility of iti particleaf owing to lha if|mhiva i-ncr^ 
which ii exerted when the IcAat tumplrrfisiiif three Sa applied. Wa hare iiexl 
lo shew that the |yR«iure optin my t^ide in Hidd ii propaiticuiul to ita 
p«rpeiiiliculNr dnptk In the oiinEsed DiiiETaiiij if ^ bq 
A particle pf water^ the presfure exerdiEd upon it will ^ 
be piuparticmal to tlKi depth H j| Chr IT q liofca wera j 
mado at X, tlic ^Liid (making aHnirancq for the cetui- ; 
aqte of tlj« air) would ipuut up ib A In Hke mnnner i 
the prwnra at c la equid to the perpezkdicLdar depth 
B C ; and oa eveiy particle on the buttem is at ay equal 
deptbp the whulc preBSttre wiU be Equai ha that pru^ 
dueed hy a eulumii tiUing lh& wliulc rpac? BCDe^ 

From lliia it appear^ that the preasure m I he bet tern 
□1' a vcsseI ia cqEce] to the area ot the base miiltip1i(!ii! by 

ila perpcndtCuIiLr height. In viriBtla haviUEir equal b^ee the preasare wHJ be 

n M-Jiticmal lo the height, and in vegseli of eqttiii dL-pthfi thu prE^Eure wUl he 
je area of their bosea, and tluB wilhuet any IVgAm (q the quantity of Ituid 
emptujed. Tblr has "tren ruc to the hydroitiilic paradox—ihat any given 
qUxdlUy uf watcT;, hnwevar ^nuiJh may b<? made to bn]once sny other qiiandly, 
however kTge+" Also the hydnKtatio bnHaws depend on the laine pHnctplV. 
Iti Uic cut, A and B arn two circolar hoards connected by leather after tlio 
manner aC a pair uf bdlowip SO os tu be waEcT-tighlr A IUdC], C D, ii made U> 
oomEnimicatr with the jEllerioTh ir A Small quantjly 
Ilf water be now ponrted in » u to tepuratn the 
WaTdl, and a number of henry weigjiti be ploaed upon 
the upper hoard, the wnlzr in the tuba C D will be 
seen to r^e till it belanco the w^eighti placed Upon A. 

If the quontiiy of water in the tube^ above the level 
A jEi be nutic^ it will be fauud fn be ao much Ices 
ihnu the wrig!iti u^Hin A, oa tha area of the bor« of 
the tube folk Hhurt of the urea of the board A. Tq 
moke the subject inora evident, let us suppi^e the 
EectLou^ arc^a of the tube C D iQ he half a square 
Inth^ and that of the lower buard of the beliowi to he 
one square foot, or 283 tmiBB grEoler ; it will then 
be fH>niid that one pound of water in the tube C D 
will mpport a Wright of 2S8 poilndj on the heard 
A ff* In a similar way, ■ lung narrow luba may bo 
inserted pcrpcJidiciilarly into a cask or other weeid; 
after the liH? bean filled^ a fifw ounces of water 

pnmxd blo the tabc will hurst it. If a in n nick should Cummnnraatr 

with &n luteETial cavity of cansjderablti inegnitudcp aitunted at Krme dfUlh 
bdow the top uf the br^urr, sud filled with watery the pressuro may be so 
enoo-maus as to hurst the rock. Tbe sama elfict may he produced by rain 
falling intu, and ollihg a long siiFudor chink tha.t may have bce±i left ia ihe 
wbJIs of A buildings whether tlie ebinb is of equal diameter thmughnni^ or 
vaiy ill iti flise^ and whether it he straight or crooked, provided it be watet^ 
tight, so pi to get full id TOjUj the edect will be ibe same, the pritssnTe being 
alwayj propniiionate tn the pevpeodlculiiThL-ight. This pHndpEe ^ hEen Ihb^ 
nioudy applicii by tlic late Mr. BTomah, m what u termed the IfvdroatJitiq 
Press, 1 mif hme by wbLch bu almost incredible force may he obtained in a 
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very eiijiII (See ^TrawdA f i^rni> Frm %h^ Mttil preJaure m dJ 

diiecltani utixw ths tendency In duidj to find thest own m dml the iarfflce 

of e^ery Hniii at ml ia toriziKiE^l j Kad fm e similiur if two fliiidB be in 

the some Tesiiel, and ifd not mit, Uieir dOmman f udnpe wiH be pofntlet to the 
noEixati. Frem what bu bcnn lEated <in tbe naturfl of iLiiU prMiin'rf-, it wil I be 
easy td cdeulnie the prsniTfr nti any bcnz^tii] inrTHce. if a cubicd 

TCftfd be bllcd with water, tbe pnratRiTB ao the base will be equal to the weicbt 
of the flutd. The aamo preBsure will obtain if tin? vewl of a conical form. 

ptOvidEd the area of llie boH and the htigbt be the some* The nnSiBUte ulwu 

a p^rperidienlar m(i£t will of con™ Tary with iba deptiu If a boatd one 
foot aqua™ he pkeed peTpendietdady b a TWad of Wnfcerp and bfl dJirlded IlHo 
LonzDjital BcctiooB, each one ineh deep, then cniUn^ the prEfianre Bt the depth 
of oaa inch Ip tile preMLne at twq inchwwill be 2p at tiirre ilachci 3p and mo Li ^ 
bencfl Oie whole preanirewlll be equal la the anm of the Kri« Op Ip 2p 3p 4p 5, 

Tp 8p Sp Itlp 11, 12 1 thil will nuionnt to lialf the preaBure whieh would bnva 
occurred if the board had been Etuaicd horizontnyy 12 uich^ betnw Lhe 
BLirface. Nowp aa the cenlre of grmislty of tfaia lurfacO ia iibaUd in the 
luiildle of the b«td, it fnllawa tlml ihe area nf the boatd, mhltiplkd by 
the distance qf itj ctfnt« of gravity bmealb tliiir sarliica, wiU be 4-qnal m 
the piCHum. Frenn a moire extnnded m¥nE%aRen it ia fmmd that tha rulv 
U general, ibat the prefnire of a Huid a^aiL finy surface, in a direction pet^ 
pedicular so It, FnriM es tlie iTvi af the nirlkce nidtfphrd ktn the depth 
of itB cen^ of graTiEy, From Uili we loe that the preeiure agnJiisc the four 
■idM add hquoin of a ci|hici| tm»I in equfti to tbree fiaiM the wcigbl of 
the edUlained fluid. Fnim thU aim may be cakrulaied the prtiiUJnfr on dock 
galMp on the To wer parti of ehipip and lar^e ciitemsi, cqqUfip Ac, In all 
caBee of pmnm- tile amountp ai deteTmiEiEd abovOp muiil bn rouldpiied by tha 
■pedflo girariiy of iJie fluid emp]ny''<^ jii it will be evideutp thwr jf two TOseala 
of equal HOkb and limliaf ihapei be fiUrd, one with WabaTp and the qth^ with 
mercury, that the prwfflire on the bete of the latter will be h much greaicr 
than that pn the fnimerp as she weight of sJte menmry eimdi that of the water. 

The equal prMAtitc in all diroeSJOtu eaiue» tiio snrioce of (dl largo bodiei of 
Water |q be horiaqatlilp and bIbo ibo ifurijlcei of luiy two bodiei of WUlCt com- 
miaJodng by a. m otbetwiM brace the eonitluetiuD af waIct laveU. In 
Ine (mtLcJtod cut iV D li a tube turuird tqi at each end,, 
atid fiSSpd willi kiten-drvri'FV ■o-a-Prap- 1T-n..n. el... _P_ 
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IwdLfli of ttrc%htt vacceEMVi^W filudgtd Idlo l¥iil£rr* tu ^IlipUce mia 
And two ciqnc^j Hf Wfttfr rTRtprettYcry, the TTea*tqv& Tcighti of tha hodusi wonM 
be Ai 2 to E. b^we'riT,i »nfiilL"ctihk' difficulty woijfd aciM l^ the Uw of 
ttui meth^ the_ folipwiiig procEa h is»ed trith^bodiei henviL-r than v&ler. 
Weigh the body in Airp end dw> iti wafcerp Db^rre haw much e>f iLe wEit^hE it 
liw« tmmenkia in the wnfeTv and ibeil divida the we%[it cir tjia lnJdi- in 
air by the Ina ‘m water, fik^poae n piece tif ^Id Id veij^^h 5h gruintl fay 
Weighing it immeraed in water [t wmihi Jexh ^ gruns nT Iti ^mghi * diride the 
grajua by .Ip and it will fire ** ^ Ipi^dfic gravity of goid ; that i% 
the gold WQOld he li>^ tbneilieATier than an efR«l hulk cf water. The wel&hts 
of iQlJd and li^utd bwin nre kigiuilEir compared witli {iint Df Waler^ ntie i^hie 
foot of which contai na jnit 1000 OtmccS avuEldupniac, Keiice, fay n^fcirmgta tAhlea 
of iperffee graTitie% we nbEifun the Teid oa well t\A du: tuktive weight! nf bedr^i, 
in tlw uatunplfr Wc have g^Te^^ a. cubic fcotof gwld woitltl Weigh 1 000 X 1 
= 1 DunceVr If tbeiDifd Cim^t nf a suhstauce that ii tolubJe in wol^r, it 
muat be corered with a caBJdllg of WAX or vamiiK "^d an Blinwanoe made fnr 
the diicfTtica produced Ig- the ccadug^ When the wJId oomljta of ievenil fimidl 
preen, a cup munt be prcviauily immcrEcd m the wnletTp and aceunitely cmjn- 
trrpDLwd; the fngmentf may ibeu be placed In it, and the ]o^i at weight mAcer^ 
tained. If the body whose ipeeifc fmvby ii ttquircd be Jighier tbwi water* 
anpthrrbcaTicrtMidyinnit bemmeh^d lo lhand tlia lut of Wright m the c^hh pound 
being noticed, the Eosi in the heavier body mn«t be snbtnctdfl from il, mid It 
wdl give the ioi* of WBlf ht hi Eh# body under biYeidgaiion. Tb« ipenfic 
graviti^ of liquid# is found by bihng o iinall bolEle fwhicb hnldi o defiuito 
onaulity, wy 1000 gmine of waterj with the Liquid under eiainltmiinup and 
uira weighing the quondly Contained, tJie pwipurtioa which thja bear* Co lOOO 
la the apecifie graTity nf th# liquid- TlmSp if the Wllte be eutrccsraVely fill^ 
with waldr, retd alcohd, and nitric etherp the we^ht qf tht eotylL meniuree 
would be 1000, J97, and £K>&, wlilcK trprtaent the apccific gmvitii^ of theae 
fluid#. TTiii expEriment abutn dttirly the nature of apecffic gravity* whidi it 
will he seen ia lunply obEalniaf the r^ weights nf equal meaiurca of difTerent 
iuhaLancca, if we Cinild obtain a ^Hndcr or cube uf copper^ and atmther of 
gold, of exocrly the wne dltnanaHini^ and eunpura their true wdghia with the 
we^ht nf a pt^Lou nf water of the aflme nsj^giLitudc^ we altmild at once uhtaio 
Ihcir reluLiro nt apectfic grevidea; but as it ia iucanvenient to aher the sbnpefl 
of hodJea, In muny caiea, wonld be next tn impwillle to ohtilu them of 
prtcudy the lama dlmritaion#^ the uaual mndE uf weighing hi walrr, by which 
WE obtain the wdglu of a qnnuti^ uf wnicr of equal hulk with the tobd* la 
infinitely prsferahk. For furiliet infatniaLku on the anbject nf tbi# article iee 
BnauAHV PaEu, HTHBoucTaaT Spatrrre Giavitt, dfc, 
HVDHGSULFHUJtETS. CnmpDunda of aulpliuretted hydrogen witti the 
lallfiahEs hfflHefl. 

HYDRUKETS^ .Ctnopwind# uf bydmgEn whb metqk. 

HY"G HO VICTEH. An luatntmrut &r niccrEainiug the degree# nf dn'&cK# 
nr mowture nf the atniiMpbere ; tliefefmre wJiateret aubHancc expand# by moia- 
tUTC or cantracta by diynesip may he emplayed fpT the pEirptUCp lu emmexion 
with a Diitahl# mdex and acate, ■howidg iJie changea it undergoca The 
hygrometer In rented by StlUimre COUiietcd nf a hair* diveited uT iitii oil by 
buillng It iu water GonlAinmg ono |i«r cent, of iufphittc nf and#. One af the 
audi uf the hair wm attached to a fixed point, and tJie oLhur Eu the circMm- 
ference of a movable cylinder^ that cxrrle# a Hght index; the luur tn^ng kept 
atraigb t by a cownterweighi nf Ehr#a grain#, auapended by a fine alk tlucad to 
the cylinder, and WDund thanOD the contraiy way of ifae hair. A# lllr ha Ft 
lengthen# or Ehniien# by ctiangei lu lLh bumldity of the air, the rvhuder 
la pul In mptioUi add the index fixed tlir^lu points out on a gTAdiiatecf otede 
the de^ee- lliU pretty littk coucdvance of Sauiaure'g wo# regarded aa a 
fhithfQl indtcHlor nf the true condition of tlia atirnKphen ttntil de Luc 
paved that hair was mcRpuhEe of becoming a COtrret meAilitcr of humidLtyj 
pud that thl# waa owing in rta oiganio reticular atructure. The laal ixu:n~ 
tioned philoaapher muiie an hygrometer* iu wbtch U^Ty Wil tmpinyed 13 the 
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raeiHiin of Mkulildfiff ihc cHau^i? qT litimiiiity. Af Srory m^ei Ji by moLitare 
Uld ccra tract* by dry ilfw, hf! fiifiTunl & very thin LaJluW rylmilflr uf OiiJ fiib- 
Mance, man only fit tb* uppor «nt1, into wliich \w EtteJ the qwil end of a 
ven- Etvb Wg fflius tnlwj tike lliat nf a tliBrniomctcf- Lllto thege introduced 
a quantity uf ifftiiciBilrcrf filling the ivoty cybtidcr, and ft port (tF thn ^lon tnW, 
Tba ctpnwquBacl! i* thb: when molahire iwelia tfif; ivory cylindclr, ila capnd^ 
incraftiei, and tbe mercury ainka In the gloat tube; and rice ernd, wlietl Uie mjT 
Udrierp tie ivory cnnlTHcia, and (mcen the mercUiy' higlu.^ Up tile glfWt tni»- Aa 
ibii I til tnnnent ii auecCf rtible of being iniliLcnced by benl ntiJ cold^ tike the ihrr- 
momeieTp as vaU u by that of humidity, lUf lEidla&ttQnt Are not to he depeudvd 
upon. Hygtnm^tiira arc enntlirucNjd, in m great ToiTety of wayi, by mnoilff of 
tpungCj otnl a rtwi tutiMindcd like n teale^beain, Thu r-mJ it tn bavo one of itt 
endt poinledK to settre svi m indeitj. and it itir other end a hook to which the 
Hpnge ii fudlcneJ. The apange it prepared by flnit wuhing it tliurangUy in 
clean walnr, and wbeu it it tLri' w ftablng it again tn eilber water or TinegoTp in 
vi'ldch a qufltlti^~ of aolt vl tartnr or EaVonunauiac has been dliGclvEdi nftar 
whirh, tile epougu bring irrll dried, it fit fbr tier. Tiirii liarlng fi^rd f^uinat 
that port of u wall ov^r which the point of Lh^ Index wifi trovene, a gruduoied 
drtukr uCj the Indei will show on thil icole the aLale of the atmoiphere j for 
ivlicii the arr IB humid, fiie tpongc will unhibe muijtiiir fruoi it-, Itccrttne hfftrleTi 
aud caizBwpientiy pulS thftl Him to wSiich k hi funpmdetl downwards; while the 
other arm oriodex will move upwimla, idong the graduated orcan llie WaH OtJ 
tlie COntroiyT whfn the bit bccomcfl drier, it Imbihet the moalure hronl tlie tpdllgOn 
which conifqneotlv becoming fighter^ the mdex pTepondemtes^ and tOoVci 
down tbo gmduat^ arc, that ibowiog the moEBluro ot diynctt of the atoiO- 
ipbere^ Joiftead of tlin' BpoiLgr, ^fv- Gonid recomolenda oil of vittiDt, which 
groin seniihly heavier of Lighter^, as the moiiturB of tbc Aif tltcrraJO* Qt 
dccreotea; to that being tOtllMli^d in the dampest Weather, It rrloillit loict, oi 
rw njfnwM lEa acquired Weight, with the continoaLlen^ dceroate, or IncmeiiAC of tba 
mMatorv in the hit. So grrnt it the EiJteratinn in tbc weight uf thii liquor liMJin 
the abova cnujie, that in t1>e space of Hfty-oevcn diyi^ k Iiubi been known to 
change its w^kht from three to nine dtiunt, and bu ihiftcd Xhf^ tongui.^ uf a 
bdiance thirty demea. The CulioDB on the iubjcet of llVgTOmeton may meet 
wItJi a great multiplicity a( iTifoi ki ibc PhUmiphkiU TrmtMvctioaMf and the 
vodoiH iicientificjin]maj!i. 

UYOSClAMi^ A new vcgctftblt alkali, exlractcd by Ur. Bnmde from ibe 
byo^oy-imni nigro^ or henbane. It ia a ttnme poiaorL The vapour ii axLtvmelv 
pr^udlfdoi to the oyci; the uniilleEt moiiel of the alkali ilfhMl the tongue h 
dongetoii*, NeverthelcM prepamtioni of it On: verj- advantageoniij gtmn in 
medWino, by eminent pracUtionerT^ 

TlYPERBOLA, it one of the cunic icctlom,^ formed by the interiection ofn 
plane and ceme^ when th£ plane makes n greater Bugle with the bote of the 
cone than that formed by (be base Bud tide of tbc cone. 

IlYi'OTHilNUSE, the longest side of a riglit-CLUgleiJ HflOglf- 

I. 

ICE. WolJiT In A wild, cryfltallked sUtc, owing tn the alralwtion of ita com- 
WofMl beat Iti spedEc grmvltjv AM(wding to l*e, ThejUMn, it .PE, The fuKC 
of expaiukm exerted by yrater in the oet of l^uug hsis boon found inre^btihle 
in all mechanltlld 'PipariJlientH to prevent £l AuVoJitBge of thk Wonderfal 
phcnomenuCl il loteB tn hutet bomb abeUt, and Other mawive teaaeli, by fillmg 
litem with writer^ plu^ng tliimi np^ and then expetiug them to the tusL The 
eff^Cti of tlus expADflva (arce am often obaen able by the buraUng of trow, and 
the rending of ipokB, oltendodi With tt nuke Ttsemhling the ASploshm of continf^ 
gunpowder. Water after Wng long ^pE b&jlui^, tal&rdt on ^ mote aolid, 
and with feweraJr bubble^ tl™ that which Ufunned from imlteDed water - oisn 
pure water, kept fnr a tong ^me in vacuo^ and afterwardB frozen thene^ rreeawi 
much looner than common water exmapil to |hje Bamp degree of cold In the 
npra atmosphere j and tliC itt formed of water thiu divested of its ok. is much 
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nicrffi littlrili InuiBjuuenE^ iLao cornmOTT ku. Jcb ofk^r it It 

farni^dt cnmipncB to oipiuiij by ut lompcrature; to which fact m pnw 

lialily atufbulabk: the occuiiaa^ iplitliiig mid lirvAklug up of tho ice of pciuds 
dliritig tlie of frtclfa^, lUiiI iQuu'tjmri, indirpcii<loni ef other caiucb. iJid 

He|iariiddn orjcobcrgi fpom th^ frozen conltnEUt ai tho Acoordiitg 

Ui Dr. BJackf, ice requJriH 1 i7 dagrccfi cf heat to reduce It to a fluid. 

ICK-BOATSix Thci:e am two HctcripiLDai ef boiili wbitih Come under liiu 
deuominAtlDn ; nAincl^p thou that are dedgned to esul upon the ludkce of Iho 
ice, cud Lhoae that are ejnpl^'ed to Open the naTigetion of ffgacn riTen or cmuhIj^ 
by IncBlciug up the icc. The GiiUrnentiniicd kmd of boalu ba much UBed in 
tluUenicL, uQ the river Maciie and the lake n Those Jee-bueij are pmpelteif. It 
it Hid, with incredible eviflnefi^ flomeilntee «o ^puofc ea to render uvpiroiiaq 
diSicult; they arc fuund very ueefui in conveying gcMidz and pajaengerv OVer 
Lake# and great tivEn Iq thnt country. For EMfi purpose a bnal It fixed rranil- 
vc»ely ovar a thicic pliiukp or tliree-mch deal, under whiths at ihe eitirnmtiei^ 
are dud jconip turuN up rorwerds^ raaemlding and opritHing u ikate«; iipan 
rijifi board Lbe Imat resfia^ with ila keel at right angles lo it { and the extremities 
of the boArda Kfi'c Jti EHit-riggcrs tu ptcucut the bcial from nputtiRgp whence,, 
thereforv^ ore fastened ll^l kod to the hcjul of tJic maBCa, tn the nutiirE ai 
shmudi^ onJ pthm p*sscd through a bTo^ KTOW tbv bowsprit. Tlie ruddEr ia 
tnsElc eomewhat like a hntrbet^ with the edg^ placed dowCLW Ard^ wbiEhp being 
ure'sud dowUp cnis tbs Ice^ and selm all the puiposei of a Tudder in the 
by enabling tie helmamAn to ateerp tnckp Ac. 

The other kind of Ice-boaE aEuded to, is a atrong and helVy^aden canal- 
hoAt, l!tt^ u]k for the pLuTOie of bfttakiug the icc, by artning the fut^part of 
the keel and Ebe bows wiUl icDD,. which pvnetrato and break down Ebe ko AS the 
bout fi drawn forcdity along by on adc^^noto mimbor of horui lowing it on thfi 
path. Tilit meaiUtc of opening tbc navigabon of a canal ia uldolli adopted, 
excent when tbf: kc it anly a Tew mchcs In thicknesa, or when a thaw bus icn- 
dereq tJjlcker lEe of little tEFnacity. 

tCE-l’lLFAM. A Epedca af cqnfeclianniy made hr inmrerMg creain, 
vfliiouEly fUvourdd, in a cnas of icc^ contained in a pail conitmclcd tor tbc 
purpw, whifrein the ertam Ii con^a^cd:. 

ICE-I i OUSEL A repwitoiy for ace during the nEmmer acaaon. in Lnndcji and 
other places, ice u kept by the confectioners iu deep ceUaia^ fjoin which [be ex- 
temiJ air ia excluded oainrich Of pOHliblc, and provided with dndni Id keep them 
dry. When the snrroundmg uU is mnltt, a ™nc- work, or of cajpeutry ir 

conitniclcd, haring a grating at boLtom, and it «o placed in ibe cellar ^ to be two 
or mere fcrl dJjtont from the flaor, udcot and roof of ibc ceOct, In ihit tl^c ke 
ia said to be at perfectly iKrcscrvcd at in a dry cellar.. Some morkeE-gardcneii 
prrsctvo icc in great heirps^ hy merely hiulilmg it Upon an elevofcd base in (be 
Open garden^ and covering it ovet and aronnd ^ a very thick atratuEii of straw 
fir rEfids. This plan of jpreurvijTg in ia in accordance with Mr. Ccbbelt a 
riHxaiunendnilon in hii AiUsfff Eim<irrfTyf wherein he obacvret that "an icft’ 
bouse aliould not be tihdergronnd, npr shaded by tccci, but be czpf.ticd to tho 
itin and air that iti bed ahould bo three feet above the leval oF lhe gmimdl, 
and eompoi^ of amneEhing that will admit of tJie dripplngi flowing Instantly 
otf ‘ and he adds, Oud witjj ioinc poles and straw^ a Virgmiim wnf couatmet 
on ics-bnuia for ten dollaia^ WUrth A doxcn of tliCeC which cost tho man of taalis 
in E^and aa many icaFea of poimdik" The icc-honsea hnfll by iha Virginuina 
conswt of an inner abed, miTEmniied hy an outer onE, and having a suflicicni 
vacant apace hotvecn the two to enable a pcisdn to walk ruund; die walla and 
roofa of both Ihe sheds at tnade of ihoich, laid on about a font thick; and 
ICE is depodted in the Inner ibed on n bed of straw. In Enghuiri and 'FiELnce, 
the common fnim of ice-housci is that of an inverted cemoT or rather nf an 
hrn"i Egg, with Ehe broad and UppenneHt, Tlie iitnatien nf an ice-h«uc sbould 
|j* iby, as moiaEiiTE has a tendency to diaeolva the let ; it ahould also be ao 
dcVAlcd that water may freely run oif. It ahould be exposed to the buu and 
(aa Dhamcd hy ilr, Cobbett), not under the drip, or in tbe ^hadc of treea, 
ha order iJtal the external deposit of nuiirtnrc may be readily Evaporated^ Ihe 
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form i£ the nmy be ?itfM pcdsnUnf ia circumpUuiCCii but in 

Df fur e3m ice, it li dejirnyfi to lijive sufflucot moni for tit dfiposli nf 

t»i> or ttirEB ^vm €on*utiqitiD[p.^ Ai a proriMon ^iuit miM winC€ri, WlknrH 
imiBtjon a* of * ttfy^ cbaJkyj grai^eHy, or londy kimJ, Lbr pit niiy bt enLirelt 
^ of tfio ground ^ in whith hh ic£-bouie od Ibe uImh nfcaa^ 

mended hy the l*tr Mr Dadd Oordon (wiiicli Wij cnnsiderfd by ihat EEmJeman 
M an imj^rrmeut Upon the ^^jncjicAn End Jtldiim njEtbqdjI] mav b« idvfaLL- 
rotrod^d, of whlih tbe uincxcd lieLch npr«cti|a in 
Dig a pit of about 12 fo^t dDLp, 

Mil Tidn enough to pEnnk Lbs ctse- 
tiom thrreiji of n frama of rough wooi! 
poBti. Iliij framo ii lo be 14 feel 
Wlda each Wfly at thfl botUrtn, and J(} 
mt ffich way at the top^ confaimiibly 
ta the akctoh. Tba poati may he 
oboui D ■□.{tboa hi dEanactert plllced 
nsM i:nough to each other fur than 
laths to ho nailed ttpoo then], and the 
inHida be djHHd to on acuie wigla, 

■n dmt M little wood la poMihle maj 
luuch the iciL On the iindde hi thin 
l«thi be nailod at abotit two frot 
npart On tht mtultb, m moderatto 
(hstancei^ naSI boordiip Mnd hU 

ttte place within with whrai^ tA rye 
straw let on end. The ia»nM* 
roof Id he made in the 
nod nlko tJte gnldei. 

«Wed no thi: fniide^ anrl ncath or 
aii_ the tmiafdfi of the dwr 
JTifi outiidfl of the -—^ -* ■ ^ 

thicUj thjKthed with »tn«r or Iicalh ; 

HTI^d liAwlil* _ -km *. 


7 

Li-t_n-) I I I I 


J i"' 1 *— ur jiDJun j -' ' ri ' | | ', | 

Biid healb, bntnliirMd, or fir tom, to be £|M in i»f. .1 -i , 

■od tlii tuironniEinff (mianiL ami rh>n > .* ** ^ outiide boarding 

liolton, of (Li, bui«.! Ko «, *-f«l oror. ThI 

nest wiili heotb, fir-tii™, or bmiliwoSl laid witk lat^ Ic^or fionoa, 

recBiTO the ice or moir. But ^ mr^rtcd, end U then rcttdr to 

Gonlon oWtNie, it nl; te JiOtoe he in a very etady dace, 'SU. 

ph«od, five oriftet! LMnell^l™u’™**A' »rf. wW if 
way 115 He Bm, BQ up H *w ^ 

nr straw* ^ uartmi^ tice|rt e psasage^ with beith 

M Wt toto^^Tin^.*i7^iii^ ceniiot he procured,) 

mellet, anti ih^ tutfoce fl/in-e n im Jfj 7.“^ “ nuntner, or 

Hat may melt wiU mu to tlTmi^n^T^' ^ tha toeaiu any iimir or Ice 
the IM ought olwavi to he ajid ftroKe. Ear lllo aome 

Should He W L outfernae. 

»» »ny bencficiaj at the close rfelcTd^^ ^51^ ‘"‘y 

pi^4 of irator, wliich win liD tJla iiiter«i«i5^''? e?. « lurty 

■toU’ “if*" EORcave BurfiiGe a carnet^ When the liettieta 

He t^ Hereof a Hot thick of *"‘***^' “*"* 

Pf He famifv, or irimn itii beewmry te^t H ““ 

, iJf* P/Muryalion, « to tahT^t ^ 1^= «>» He face of 

to be open^ in He middU, Should rata iXt e« «ll, i. 

^ p*y be roqnhed to put He meat o^h 1“ 

- 
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ICE-SAXVS. Ljjm Mwi iMed (br cutlln^ ftwiigh tli> i» Hff ftlfevinB id™ 
when fnaen up. Ttte VcikIi iu ibe Greenland, fiihenri and'otberi 

tlwl the poliu- HTM, ere feguleilj Jumtehed with the® mndiinee, «i 

the IIVM or iLe CMW nol unfreqnrally dejrrQd ou the cqiediUim with which n 
piMagB MQ be ta aa to ditonBage the V«»l heftm the Cwthar oftrumu- 
UtUto of ice renden it on mipomihle tindertshing. Tlie taw, with b weieht 
luipendrd (O il. ia mlindnEed by mewiu nf a hale broken thrwjab the iee. tn d 
fi iuipended by « rope paDed over a pidJey flied to e triiagl!. A party of a 
4o*eti Ot more men, rim iiul bujJ back again with B rope, ami ibiu tnoee tile 
anw up ond fcwa tih n hu eul its wny » rnr at to hone pcipendiEulaHr &E»n 
thepuJiey. Tilt tnail^e ii iheo moved a root or two firther, and the iawintr 
recoinmrnosa, the aervieei of the whole crew heing leanhed in thia laborihM 
iindeHokine. 

IJenL W. J, Hoo^ of the H^tfion, I1,N. baa mmitly greatty Improved 
thliflpparotoJi for the nnnmimieJttion of wbieh nnd [he prrtentttjou of an 
lUiiilratire mode] to the Society of Artij, that genlieman wet awarded the 
Soaetoa lioDOrtury medal. In Mr. Hood's nurchine, the mW ii ouiiainded be 
a dtghi 1 edge, and u w^d by the power of only two w three men at the 
end of n lev^i o bar, edird a propeller, is fitted on iho lever between the fhj, 
C^m and the aaw, the other end Twdng on the aut^e of Iho ice, and so 
odjuated that each motion of the lever ah^l piodoEe a ml of a eivrn toneth, 
and at the aame timi^ b, miam of the propeller, pnah the iledge ot, eo that tho 
teeth of the saw ihail alwaya be in contact with tha iee. The annexed figure 



pv*i aidde elevatiDn of ihe Tuachine, o on ii > .ledge, of IhuncwoA, real- 
me on the snrlace « the ieb ; la tranaverso bar naiaiiie through the Iwar c e 
and formiDf the fulcrum on wMeh it movrti thia IfTcrlaa %inm hudle, u 
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tGpmcntfd ill in ilo'ttDd Ini^: t a ctimip ar hrs^j^e ctXlialiDF of two 

J _ _r ..1__1_1_ ^ ^ m . . . . * 



lIh!' pmpeliW^.^ Iran termijiAlin^ Mow in Iwo dawa, and al Lop in a fork^ 
M.U on tij?- hy of a. Eraii^Tftst pin j - f n wcibbt klin^ t*f 

tla* pfopellw -IC, Hi no. iJitciiireraB lun*, HlmiiJig th? nioliofi of tll.^^ MHTldf? cfid 

or Icvi^ in Ml upward directtOD. It iboiild benndtl^IwHl ibal the^ii o 

duptoe f™ii eimifc to Umi bmi^l intn dew. on tho «4tcr lids of the 

i^hme. ftbout 18 liiEibEE aphrt, and COtUlErbed Ly tfoOiToru lej^ To pmetil 
tlic JBTBr 9w«riapg luisflllyj tberc are tho bundle enda two nprtgiii b«rfc 
be^cen wiucb the lerer move*, Tbe mw, oiler Mdng oiiise enter^ the ice. 
will mly require from two to four men to work it ? oiud h iiboiild not be taken 
OLit of ElLfl ice m after Ibe distaneo required to b« cut tbmich it bctom- 
pluhei Tbe law ™ be ^ded be the lev» in any direction; w u to cut 
IM into piBCCH motiL couteoiont fur jcniorai tiitber by piubin^ tbem emder 
the ndjMent floor of jce, or by dra^gin^ tbein out of the ihip^l Ixack iiUD denr 
water. *' 

■ Ib^wing^ » ^onyuiotu with the tmn pFou^ aneh hj 

M m ftb bmuQiitil Bccdan «lf a Emilding. or of any Mbor object, 

thom Oie true dimennoiie (n a ecila uf creiy pan in Ihe line « |■ l ■T. ■il 
through whJcll the ieetJiia is mtdt. 

iGATTJt^, m fa genetaJ senMp prepay Menifici the foubin iri to any 
HiibfltaDce. But tjic in« h more umaily limited to the kind of bimuntr whieh 
la not accoffiTi^ied with flame, inch u that of metaiR* itoflicip and Ollier 
EuhiUiOE!ea, which bccomB red hut withotlt mejthlf. 

*' A kind of minjatiire painliiig+ andenily much pcrac- 

boaki, but now, Mmp«aliT?ly to tlbu other 
111 «^ of dlmtmbnn. bnt bttle pmetiicd. Mogebie^y confined In iery capeniife 
puhljcaboQi^ of which i vetr few capmm m intcuded to be takfli, or to the 
^□mmeut of mnmiampla. Fonnerly, heddei the wriieni of booki, there wm 
J 01 ”* WJW to omnnitiiit and paint maniiKTipti, who were 

and Iba 

UiuininAtatv TObclbstcd th«ii witb onumeAlcd iettan uid paiiitthei. In old 
Ui^uBcnpli blanba ue IVc^nllv found, wbiefa were left for tbc a^oiinaton, 
wbo never cacd them afK aotne nf Iho ancteht nunuectipla are eilt oftd 
bunnebri in a .tylo rapiiuw lo later time^ and ibe cdinm^ «, cicellenL 
“ tbo cicretie of gieet iJiltl m prepering Dirm. “eneiw, 

IMPACT, in Mccbanicij tlic cimnle or angle aetimi of one hod. xmAh 
anoiw. topi the I«tor, if m r^ i„'’motion; if it*^ 

relard, or nUer ibe direeban of ita motioto The tnihl umint .L ■ 

peiliog bodv ecu i. called Ibe jminl of hnpaeL ^ ^ 

iMPENETItABlLlTY U Cofninonly nodeniemd lo im^r r 

body by which It cminot be piorcod; liut in Pb|r|jr« thn * 

or moto - .- ■ 

tmdy by 


wliicQ tt cannot be pierced; but iq Pbviin tliii i ^ i ^ 
refln^ aignitolioii: It h 

KFwtij <pjr which It prcrElita any other body ftnm acctinvinn pre^ffty of a. 

■'I!.!"!?.!*: 


rams place, fur u \it^ as me net^Ina ita pMe. it 
^her. Indeed, were Ulc Case erfberwue^ 

oh^orbed into tfaa subfitance of anatLer, ' 


_____ _ „ ™uu.cr,^|| ^ enroe^rely 

collapung to a poitll; weir Int in the vnricx uf ennitxU a-*™ S, tmivorte, 
iniprS^hiUiy V eeen -ator t. ewily of 

ptim^ intd a VCMct fflled wWh Wele^, a portion oMl ^ 

exady cajiw) to the bulk nf ibe Bolid body bnniBn<d t <JTerirnr 

only a chanpo of places of the HlMmiCea, "**** ^htcn ibuwt that pt ii 

IMPULSE, in Mcdwnici, Uw dugie or tnjjni> A<— . „,. , 

*w/meniarj aelmn nr feme by wbicE 
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A ho^j b by uiDtiijer hadj ttnlcing tt^ oud b diHiiTiiguliljed from 

odntiniicd forcfij ro^h ft* pullid^i pujhinjr^ or prfiwttrf. Mr. AdunUr iu tib 
Lettura m and Expfrmtniol Fkiio^igt jil^7 observe^ ♦+ ajft 

foroed, by evhknM of rtriy pbenflEnenaTt in Hatonii Ire flfcry ta^mment 
in pty'lnopliy^ to condlids ihni impulsa ii tiio only caaie of molioO. 

All tbtf pnjfwrtloi of matter ore iawlfc Ai fit tbtitn to arf* aiu| to be ftotod Uptm, 
in a. m^cbftnic^ Wijr, sre aH Bunh m Cim to adapted to tbe knami 

prihdpiGj of mecbftnfaca ainoog bfttits. Wo ara llimforo bound hy ertpy 
rab Of toUlld reaaaninf, to omflJdi^T it ft* the rouae of nil dw tnotiini, ftiid 
cootmnjince of lltoLEon, in tba molerrjd qafrorBeH It ift Lila one ceriAm and 
only nniTEnaDy known eauro ; for neitber iba propertlei Cif iklattoTp nor expir- 
runent, nor obrorratiiio, a0brd finj OtboT,'^ 

JNCENffE. Fukexboekjie. 

ISCIL The twrlf^b part of a foot; ft contiuilf tbtM birlay-cnritii or 
tweivo bneff. 

IN^ClDEKCCt or Ltsq of Jn-citikkce, id Mecknnies, b the direction in 
whieh OOP bodj^reMe* or itrikea upon Another 

!NClNER.ATrDN* The eombiution of or animoJ subEEancea, for 

ih^ilitreso of obtazDiii^ their Mha or radduE. 

iNCLlNATJONp m and Mechinka, the mictdal taodene}'^ of two 

liDEa, plcum, or bocUea, to aneh olherp mftkin^p at the |mrnt wharo they meet, 
on angle, celled the angle or incbiuLtinii. Thuiin the incUnatind of one line to 
anoEher, is the Bcnta -angle which tlnwe lidaw mnJea whara they me^t. 

INCLINED PLANE. One of the mechbuk poircrt Or aimpk moehine* by 
wbiflb wE%bt* mny be elcTAEed with great foeditj. If a heavy body bo rtia- 
peniled freely in Bpace, dr agaimt a reftlcal pkne* it b mnfiifcEt fojit a wie^hl 
emioJ to it«elr mn*t bo etoploydd Cn raotain it 1^ on the otlier bond, it rest on 
a nmizantal pliine^ the wh«^e Wright is luitomed by the plane. Ekit if ttio body 
rcet on a plane at all iqoiineil to the barizon, a port tmly of the weight ti 
fliirtiined 1^ the pkna. Let A fi be a pJano 
inclined to toe boriion; a body enpport^ 
on tba plane hy meona of ihfl VEdgfat or power 
H; if toe experiment be ntida by cmying a 
coni over a fixed pulley, a* in toe dingratn, £t 
will be Kf^n that while too cord continnei 
parallel to toe phiito, tba power E will hear to 
toe weight D toe same propottbn aa B C to 
B A ? that ia, aa toe height of too plane to [ta 
longto If toe length of A B bo lUt foot^ and 
toe height mie fdot, a power of one pmmd WiH hahmee mi po^mda on Ibeplane; 
if the height be two f«|, one pound will halonco torcO, and » on. To OKOrtala 
too powar obtained hj toi* contrivMMe Wo mnat therefore dirido too longto -of 
die plane by iho height. If too power act pandbil to toe baae, tfaft power i« to 
thft weight *■ toe ^i^ht !■ to toe length of the ImK. When the aeta 

pandlol to toe plane, the power, weighty ftnd penirro Wt toe plane win be 
proportional to the tbrae bnea B C, B A, wnd A C. Par if the weight be 
rapreflcnlcd by it fl, by the Madlutioq of forces toll may be decmTnwded into o c, 
r Oj ouo peipmdicalsr und the nthor parallel to the planou Now it jii clear that 
too one wlijoh perpcndictdafly on too piano will exort on e^rolont 
praMiirCp whilQ the part that ii mmlel to too plane mnit be eiiatiuiiGd hj too 
power. Hence the pewer^ wel^t^ aad pretturap one pmpartionid tn the md« 
of toe BTuoll triangle a i c* w^h || eimiloT to toe large «ie A B CL If toe 
end of too card bo raised ^Vo too porfllUl dlTrClInap too praaonre OH the ptone 
will bo dilniaialioi bdi if It be dopn^^ed btflow the psTwOel directionip the 
pmvore will bo kucfCMed, but b both case* a grratar power will he reiiuLrod 
to more the bc^j np the plane. It i^ we apprelieiid, nrodiM to atole eKftmploi 
nf too applicntran of this metliod of increiimiig our power, aa Ita uoe in Baaisdng 
to-raisc lmi» to imal! eleriiliDna ho ahunduntlv cbviotui. 

INDELIBLE. ^Dmathing tliat connut bo cancelled or e^sLcod^ ta mdelihle 

mlt. Soe AalcxaninH and 




INDEX, in Mcckmujin, Li a rod, umikr 14 J the hflUll uf i fllcck 

mroloycd td puidt out the dci|^ACi nlflrktd upon n divided 

JNL>TGO+ A blae colouintj^ matter, eitrutcd Crom the and itelki of 

the m^fftifera iindma. or ffni/ plant. Tbi± andeoli Wno ac^aointed vilb thh 
dye under ihe n&titc of luEUnuxL It k fimiLd both in the Euat and W4»t 
Indka» Im in ChituL atld CufLib Giiito^ and h culdvatcd ell ovwx 

Utewe -TmI einpsFbi. TliB i€*d ii *tsWTI m Jiitie furrowi: l*o Of three biclie^ 
deep, uid tkhaiii twclTti mchn dklsnce frcmi each otlier. lliwigb jt may ba 
town Et oil ibe liiBtjrtuJrr <tl Lbc rpring ciuiva the pluafc to ehont op in 

UtToe or four daya, and it k Jit nufiturtty at ibc ond pf tvo muntiLa. VVbcn 
gathered it ia thiuwn into a lurge caJJrd tbo itre|iiin^ Tit, ron tniniti g 

ui^ckflt watef JiLat to totrr tb? Tcgrtable^ llip ttiHlIcT begint lo krtnentf 
floutier or Loier, aeapridjng tp tlic wjirtndi of tbe vfjithcfp and tbe moturily pf 
iht pljaui, guoErjilJy pcnipyb| from ill to twenty haun. When tie iiquor u 
in a proper flats of rmniLntiiLtjoii (xrliich U known by ita liEat, llm tidekrning, on 
abundant froth tjjul it throw* upp end its hloe oo^our^ tudmiiif to tdukt), it ii 
ki out by coetfi in the bottom, into suioliier Tot phu^ Urt lba£ pur|Hiiri In 
diia iw^nd tfltp called tie beotiiig thJ, lh& liqtinr ia atn^ngJy and ii3cea.wiUy 
beaten with i Ittnd of blKkcta fbll of boko, fkiU^ned to pobii. Hik pari of iLe 
proci;H rcqnlrea tbe gr?at»t preoiUlioti. If tbn beotiiiff if eeoied ta>o iflon, A 
part of Use cotominp mattfir rf rtiiuni dl»o1ved iu iliE liqnor; Sf eontitiued a 
little ton kngp a port of Lint vhicb Ii separated li diHvolvrd TliO cxnci 

trnj e far djanmtiiiumg the pmeesa ia debsnnined hy le-kcng Up hfih e of the Uijuiiir 
oceojjonilly in a HtiJe cup, and obsL-rrinp wbEtlhBr tie blue keuLa u diipuied to 
aeparate and mhaide. Tilt whole being now tuficred to reit till the blue miiliUuF 
bu setdedr ibn ciEor water-W lei dBt by eocJca iu tlie oida^ al diferent hri>'hta^ 
and the blue Miteir at iKe bottom 1« dkebtrged by nitoiher cock into n Siiid 
whsEo it u KuifETed ia oetiJe for some time biu^^ thun comr^cdp in a half 
fluid BtalEp into kkg* of dndi^ to itrnin oW lOOt^ nf iti moiitiuE ; and, lojidj^ 
expDBrtf to the air in litt ohode^ in ibaUpw woodjtm boxai^ till It ii tharoDghly 

^^NEF^TIA of MATTER- TTie itiimp gir«i t* a paiaiTa prjudple, by which 
bodies pcj^_m n «ate of motion, or mt, rEcaive tnotion in prapution to the 
l^hem, and rraut as rnuch Oj they ore miitcd. See XIieitAlciea. 
Jn TLA MM ABILITY. Tlint ptopeny m eertain hudiei wbich dkpcaAa 
fliEm Iu kindle or lake fire reiidiLy. ^ 

INFUSION, ia Uie upeertion'of maoctrl^iig or ate<rplng any mbitanrc ta 
w atof or otlirt- fluid, hoi or cold (but wilhoul bailmgk to eannirt lia ubihli: 
partfc The tic|iiid tbiu imprecated h cdled an iufiuIoEu 

[NGOT, li a term applied to itnikll ban of guM. iilTEx, cupp^fp otbEr 
raetdfi, of a wrdgE-like stupe ui their trajMeerta feckmn. The mEtala are niu 
into tbU form forportahilily, tbe coavEniellue of tiude, nmi tbeireasy apnlicatiua 
in the am. ^ 

CNiiALEIL The njiina giveu to va appanttiu haring m hTenthin^^-pfne hr 
which a pfttiehl inhales stfeam m other TapaiiFip and sciueifiiiiii parti^l.T 
ur airip preiumcd In be beucfleinJ in oalorrhip aflcctiDUa of ibtr hmei Eto * 
INJtCTlON. Til* 9i»jrHlirai ui famUy thh^ mj aeriftro, 

floii by nicAUt of ■ pump, wjnsgi:, ot othH mitablE miicliuiittii, into , _ _i 

Thni* Cdld wEUt J» injeetod hllo thm CMldenser of a alcam-engine to eflEct a 
Taeiiiim. 

JK’RS, M« fluid compoittieni ^efigued for irritinif, drEwine as/l 
Ae th™ E .Erirty of EOrti, w, ^S’eZESiSf 
aocfjrdinj^ tu u*r faflowiDg artahCmriit of tha mlnecL nuroijp 

/’fio- W nVue. 1. On black writm^ bika ccnEi^r. IL n« —l 
writing ink. 3. Oq bertp ur Japan ink. 4 . Ctspi^g i 

indeitniotible ink. G. Bed ink, 7. [Tiile.tTu^:tilje f 

9. Y^eflow ink* IQ. GreEiu and Dther coloured inkt ll 
la. SjpnpBtliclic, itiviiibli^ or tnl*. 13 , Ltlliiwr.p lig m. °*^"e >nk- 
^tir Dramtif. 14 . InUum, End iiiiUsiiun Imii.ri (,j? S. . 
tut draw ing on Biotic or paper. ’ ' duograpblc mk, 


inks. 
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ttik. 17, Rul, jand othfr eolanivi] 
dnw. 18. Coppi-plfth? renting ink. 19. Lillitip-aplnc priniinR ink. 

For rfinotiniT gtxmi of mt, IW. “ 

vegitftWe tatttEr^ conlKfnini^ the 
in watrr^ tTie ganfo aEid unitei 
wJdeh the ralomr^ in ihc farm of 

. - . - ' r - , Te [?rcrent the Tnttri: off€i=t, 

IE ncctii^ly ia renifpr the liqoor or uf 

mrid Lina jj hpal rfTcEtLd lijr tie Biddstran of a gnm which li perfecrly aqlipye iil 
aa till! gntu, bt^« Lhi bUck fEetiFs siippcnded m the lidiior 

ul;^ Lo proven I iho ink from smfcinjj or ott the pecer, sni.[ 

hkevriac to dtjfend It, 1U ihe naanner of h TamFsh, from eSb jictinn of the air 
Ink may tWfDra ^ regarded aa mtrtvij o gamm nf imn, enmhined w[ch a 
iiEJlr iniidilage. It followg, from thi» ticw of thp Tn^attor^ that the aamr, nr tery 
nearly tJje aame^ kind of hlnnk liquid may be prodnctd. froni a mat Tanetv of 
anbitarvcet^ and, thereffflVi En make 

a. iai-.—It beeouici the badneu of th e Tniunfairfnm lo 

aeleet men tnatETTiala oj Wifi produce the rT^pI^^!d quality at the fraal coat jo 
hmjBelC h k coiumonly mppaaed that an coiploved on b la™ 

ecnlfi fanhia ptimoge^ hMttbe low pride AL frhiEh comman ink U Win clime i ioTd 
I»r gelTan, JTraaera^ thil Imprahahie ; utid that meh ou ea:pentlre in4terii?il 
(however good) ia not BKtitmjj, ihe reswlei Uem only to conidder that the djer 
makd a vnnet^' of good hhurka without it. Of aJl luowtl regetable mattersT, 
^mach flppraochw ucarMt to gedk, and firnna a rorr cheep iufaiUmtef cinn- 
moed with the sidphilEc of uou tgreeu copperiki) it makea a vm rkk hhKk tnl^ 
^t It T^uJrea lomo peculiar mafiA^mcnt to prevent ita becdmiujE thkk, 
Logwmj, Ikim the |ri^at aMnltj' nf lU cultiuring raaML-r En the OJode of 3™, 
rend^ri It a inn^ tomhie mlMlftnDe for guUa. It h Well known Eo bo partiany 
V ; ]ti making Ink I hot vm good oommon. ink may b€ made from 

It Wiihout any ether BJtritigcnt maEier. Valouln, the IwrJu of the nak, chertnut 
and niany other trees, msy be rcty adron EtgfiaUlIy appllVd aa tLwfhl fubititiitM 
for galEii in making commira iuk, and are wcD de«rn ing of the jdteEitmn of tht 
luminracEurer who may not bt acquahima with their proportica. A gOodoomiuGIl 
ink 11 miwle m t:ba LhUowing manner: Take S onnEea of Aleppo gaili* m EOBm 
powder find 8 oiincea of logwood, in Thin chip j haH ihett in I4TE qnarti nf wft 
wbEot for an hm^, and Hipply die wmEo from emporuLioti hy the odditHin of 
frah water; atmin tIk derwtmn thFOUgh a hair iiere^ and then add 5 oqnoea 
of Hnl|]haEn of iron, imd 3 enmeei of gtim SenegivV of Ordinary quidjtr:. Stir the 
mEsmre tmta [he laji^r la dJaeoIved, then let ft lubsidc for tJtntj-fiiur hours, 
alter whir]i, dcE&nt Lhe ink, and preaerro it in boEJJea of gLaai or «tOUa ware for 
u«; ITiia recipe, it Ii emd^nl friFm the preceding rEmarki, tnay he coniMerfibly 
raned wiEhoot material prejudtee to the quality of the ardeJo i hot it ffaould h* 
IwrtfcB in miruj tliatgebj poue^ more btrindc vaiuE {wEtho^ut reference totfreir 
prime CQIIJ thin their juhgiitLireip aa a given weight of them ricEd* a greater 
quoniity of blfick prtcipitaie thin any of the othen; the oureent price, L well 
aa the quality of the galli, will iherefore frave lo he duly estimated, and Ul 
apportioning ihe aohalimt* a greater qttanti^ mtut be nacd. 

3. Bat, iir Japan M.—W. Ribaaemut, who liU jaid jurtirnl.r lltimHan Id 
ihc pnxMs of milking biMk ink, luis drawn (he folWfif inJerenen tram hii 
upciimiotL pju logwood, ftom it. diaponLoa to anito with the lolutian* of 
iron. 1. a. tfaluable ingl^icol in the niokblg of tnfc. nndning it not only- of a 
terjf djttk EotojT, but lesa itit|iahle of clmngo fiom ib* ectian of aeids or of tha 
oir. Tlmt .ulphate of e^per, in « certniu pnjpoititrti, Rive, depth and firnmora 
to the wloto of the iijt Tbit gum bu iJl the adrantn*™ we haee htfnre 
named, llint mgjr (alibougb it ha* nme h4d quelitie. j ii of lue in eivlDir Ji 
degree of Bnidily t» the ink, which jwnnita iho dose of mm to be eolailed 
^ond wbnt the ink tnmld bear wiihont it, 'fhat wjtier i. the hert aoirent. 
From tliEiie wniidcratioae M, Ribeneonrt hw girra the foUowiag dinctidiu for 
tbe eompoamoD nf good ink. nnmelr, 8 ooaee. Aleppo gsli., 4 oiniee* 1ai;wood 
4 uiincce lulphete of Hn, 3 wnte* gum erabif, 1 otum auiphale of copper' 


1 + ,^ 001 ' /flit pirtitrallv .—When any 

gallic Mid, ii mfiiBEd with a inliidon of Iran i 
with the iron, and a black liquor noBulEao frnm i 
an tninal|iah 3 e bowder^ ii emdiiallT 
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snd I ofoncB nf SUg^r cuidt Rud iQgvwMi tQ b« bultd \ti 12 lint 

□r wnfctTFp tilt ntduci^ to G iW and ufi^' itniminjv. the other iagredlrfitja uo to 
he Tbit ink l!r>wi Trom the pen of a Jei bliurkp and from the gtim beinj^ 

in ^eajET pnpEirtiDn lo Uie liqiild khan m the prETlom recipe, tlie vniinr dtira 
with M ^lofa npcm it; hrmt ii hfU been called Japan ink. If tl it dcrtrcd to 
tire it more ^mt, the ;^iim nuty ha increased, to vhich tome more an|pir mtitt 
be ndded to g;i¥e it eqnul Giddity; bill an citcHi in the IfitleT mgrcdirnt rendert 
papetfl WTitlEb apoti with it liable to ititk together^ upon conlraetm^ the least 
iampnew. 

M- Df»orm?anK, jtin. an bik manufaclttrtr of SprtalfieldH, pure an excebent 
recjpE for ffltkinp ink sotOb timE tince in ihe PAtfiistipki^ Ma^atair; but tit 
hii pom does not difl'dr eisentully frotn thoee wtt hm gireti, and so- hli 
oWrvatign* are eoniimatutyr u for as they eactrndp of our o^n, ite aholL nuEy 
notice the pojTiti of ditiertoee iu Iijh cammunkoation. He directs the vulpLule 
t»f inm ta be odeined to a whilenesfip and employs coone hk^im sufpir uiFUad 
of HtigHT-candy^ tha acetmte of COppr ol the sulphaEOi OJid Otilif Lfl one- 

f\KUjlli tbE fiuanliiy; and Toeommetidi the ink tu be aptaied twice a ilar for a 
furtnt^ht heforE it is ^lonred from the drew and corked up for use. " Tbea« 
Tixiiiijnni appaar lo be jadictnui and deiEnin|r pf irtiktaiion. 

TH. I.rfwia and others haTc rEcommeuded 'Hnegar u ibe rueiiFtrunm in pa- 
ferenu to water f on which# bb weH ns the anlphotc of copper of M r. RihAucoart, 
Dr. L're ncntclr obsetvEa, ** J hjir& found an ineuftTcnienoe in the use of either, 
which. th0U|;h it does not rEiole to (he gr^hen of the ink, il lU^icqs tij gTOtt,. 
in their practical exhibition^ to forbid theit use. The aciil of the rinegar actc 
ED atrungly upon ibo pan* ihot il veiy fcEqueutly requirai mEndlng; and ihe 
■ulphate of copper baa a itill mof-s unplEoaiuit efh^et upon the pen-knife. It 
«e!dom happens that when a pen re^uiraa mendingp that the ink la wiped Ttiy 
perfectly fram it; and oJ^en, whan tha mh ii cfflly to be taken off; It il done 
without viping at all* TVli-enevcf this is tiie CMe, tiiE ink unmedlAtcEy depoaiti 
a Glin of cuppar upon the kmie, luid by iupetior olectnc atiractioii of the 
lulohuric acid# a corret^dent purtion of the ed^ of the knife b ili»floke^ 
and u this meana rendered iucapabk of euttiiig until it hai beeiL artiiji ist 
tipan the hone. 



by the umpfc nddiiion of a liult lU^ tu coinmDii writing ink. The pow^Hul 
^ity of water to nupvt, enuaes the damp papar to stnihcdiatEJ| aWd tha 
jnt by Ihe powerful aid of the copyinp-macbme. Coftinc; t^azsiL 

5. Itik .— [t b well known that common imtirig ink nniv be Eauly 

cihiitfiratEd hj the aj^lioDtion of oxyuiurinJjc aeid, or aquemu chlorfne^ it 
thETEfore becoTTifs on Inkporiaiit objeet to Employ thoje subHancEi wbidh sLh 
bfl indc«mictib]e by tbe application of any ppo™« timi will nol at the Mma 
tims de^y the mfllerial trpon wliicb it thM be nsEd. For tliii ptirpciBe 
Mr. Clotehai recommended twonly-fire graina of copal in powder, diasSlTcd in 
two hundred gmm of oil of lo¥eniier+ by ibe assistanUB of a gtui^^ hiial, and 
then mliEd with two and u lialf gruina of lamp-black, and half a jcrniiii of 
indigo. A liEtla oil of laranilot, of of turpentine, may he sdded if tho^ink be 
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aalwT tnny b* dEwifiar^siJ by thm o^ymuruUlc: mbd oxalk ilid ibrir cam- 

^uniU, tLaii^i not withmi gtrat dj^euky. When ihe fiiU propartiuu of add 
ana b«n ^1I^pl^ly^?[^t a little oruinpliTi^ md rubbing of the p*|H;r irdueea the 
c^bonjueolld TTmlter to pevderi but by putting a black flTrmJid IwliiuJ ifaecn 
I bey may bf prt^emd; and tbuj a ipiicici of inSeliblE writing iiikiv proruEBd, 
(fur the letlen Ati in a numoer ^tAEnmd out of ibc piiper) wjiicli tiii^bt he 
Usefol for Mme pur|H»nr brrhop? for tho cigimiiiTe wf bmak (See tha 

Zlikfl for marking llnctL) Wlicn writing wllli rammon ink Itja been by 

pic-ani of atjueoui QhlDtino^ the vapanr of aulpliutet of ummutila, oriEummLon 
in Wnter impTefnatrd with ibb oulphuret, will render it again logibleH Or if 
tim piper tliai eonimned (hi wrltinff be put into o weak Bolutitin of pjuairirie of 
potuhp and when k it lllotPUgbrif wel* a Hul^ aupburm edd be added to 
the hquar, eo ai to rsudet it ilightly ocEduloU^, LId iiuiie puipOfe wOl be 
nniwrrr J- 

6. Hid /ji£l—S teep ont poLind of pwdeped Draiii wo□d^. and ane oitnei of 
powdered cocbineab in two gaJJolu of Tinegar* Lot them niaenraE^ for LWelva 
naiiw. Then pul the whule Oil to n alow firE, wilb four CrtLEcea of alniii^ Bjirl 
ooB uHncE of uimp-iug&r, in a pewier Twaek until a good red coloui Ij 
obtained. VVlicn the ink ia MttliMl it may be dfrcflutfd, ptiurlng iC tbniugU m 
piece of elciLb iiitci butdoiip and prescri od for use. C^chlaeiil jj b very expen- 
HTe ortJelrj and altbaagb k h uaual to recommend ltd lutroditoLion into ink, 
on a^quilE of the ridiZie-iii af Jta ceLHiriog matterr we know froni Espetitnirfi 
tbal it U by uu uitans a naceiaary lElgrodEEnt, and that a WauUTul and v*ry 
permanent red 4Hay be dbtainod withaut iL We ha^e before Ul a reeipa, 
Writ^ Meein yearJi ago id tba identical red ink it la deseriplire of tk* ptoeoai 
of nialdng; tba colaur b eXtreulely beautffuL not Ln the Icaat d£U?riarat^ by 
die iapne nf time, 'nis proci;»i iMbci only from die uhovo tecipe in miug no 
GOcbmeal, but it cantaJnoij 01 much aJum os the liquid WoltlJ djoiolre iii iti cuij 
ItnEc; tha Brazil wood waa maceriitad during a uigbL aini Wtib ^cry genlly 
huiletl in bq anpi&izHf epirtheEi pot un tbt nezJ ikj^ far half ail boiir j ^t^rworc^ 
one patnad ul' SpEiegal gnm, ailil tk quarter of a pound of lutop-iugar, wtn? 
udiled.^ With BO Luge a propgrliou uiutilagB aa just roentwnid^ and ao miieh 
aluin, k ii ptubablo tbal riuegar may be dispensed witK imd tlmt water duae, 
whitb ii m good racnatmum for the cuiuuriug m atter of nrazi] w □«!, will an^WBr 
Tcry wd], and tnatmuJIy cheapen tbe ink Care should be taken to discoLitiniiB 
tbe bnUJog oiler lLe fuJt brfglil rtfd k obtained, u by Goutinulng it His colour 
darkens; njl>a, tlmt coptiet or irun vessida ahmdd nut he Uiiod^ miEea iLey are 
perfecity coated witli tin in evctv part A toluilon of tin Lfiighteiu lLe red 
oulonr, and temda to restore a t, if It luu acquired a purple tin L 

7. IrtdeMinixiAii Red itik may be made by dkudring one ounce of copjiJ in 
KV491 OUIICEM of oil of Lmrender^ jitld nddlOg tjaerpto three Oiknc» End a half of 
pure tErniilioii. If found tuo thick fox tbe |wii, odd a litde more nil of 
IilVEtader. 

8. Biae oulpbaie of Indigo (tudigo dkiolved III iulpburic acid, it 

tnay be had uf tha dyars}, and dltuie It with water till the desired tint ia 
obtziinEiL It I* witli this an]pbate, rery Largely diluted, tluit tlEe fiUELLbluc liiiEa 
uf Icdgtra and utber booki are rulod. K tlio" Ink were u&ed strung, it would ha 
aecmihty to add efaalk to lt| tu neutralbe the aidd. 

&> IWiar lak. — Half apolUld of Freuidl hflrrites, boiled With a littJa altuniu 
a quart uf water, or 4Uid water. 

Greea aad other cdoaf^ Jai *.—A enzture of iho ahore blue and yedow 
inka will make u jjwji ; a uiUture of the red and yrllnw will moke au oraa^ - 
of tbL" blue and rrdi apurjiie; of tlie bUck and yeLair, a ^roN^l. Inks of all 
colnuri lujiy, imwerer, be eery readily uhtained by rubbing down with water 
any of the w]]|teEM:Qluuri prEpared in cukej, for ertiitfl; or by ming a Itleng 
decoctEcm of any of tlie ingredienis uaed In djeiog^ with a UttlEaluni andgnni. 

1L Markmff /JwHh—Mr, llnn^nian baa giren aome compotlttanB furiljarfciu w 
piEciH of cattim iHil lincn^ previdua lo their bein^j bleachi'd, which, are capabh? 
of r«j»tiog Every operatiuo in tbn procEftSBs both uf liearhiiig and dyLln^, and 
coiLscquBndy FOJgbt be empEo^^ in marking lintn for domeitic purpoat^ Una 



ai gT dbjoLTHi m kIsvuI fmdr of uO of tUipeuUnr, 

and wilk I3i» la Ut Lt: nlLaGd lamp^bl^k or biitck-^lonill In &ue poird^r, iO m tA 
nmka oit mk vt a prapeii: cunautEiic^ fi^r prltitlag wilh lypEo^ AnoUlrr,— 
bLackialji Mulphato Itl^ oTi.^ nx^'^ni gai frum osiLdB of n3^gan-£i!6< vltli 

& inodfTfi-tE' lieifl' dlaaolvE^d and ttti4^rEE], dm diu'k. po^y uEid? 

un ibe^ fHtcf i& to be tiiiix'cd wUb a Terr liEdo of a snlutiim of putn tTog'JicB-odif 
itnd tlio elDth morkfd. widi tkla u in be ilip|>rd Lu a. aulutuH] iif potuli or RCHbii 
^d UT cuiutiQi, m aknat ten ^tta of wEUer. 'ibr onufordiumt or CBabeir nutf 
ll la weU knoTiL, fields un luliaiiimablE cAUide liE{UEFr.| vbicli AJouie foTHta a 
TEiT Iifcftil meiking ink, m anj tkbi^ mitten on litiEn or coUnn with k b 4 jf * 
btuWD eolt^r^ wLich gnduolly ^o¥ia blu:kerp and ia voiy durable. TLc ordi¬ 
nary marking ink eolii ip om ihopa la mode in dm fuUowing tnitnner:—Into 
liimit cauatln (nitniifl oT idTEr), a MStnplBa ; Mm ondiii;, 4i fcrudca ^ aap-i^u, 
I tomple i water, 1 u^ce ; put them Ingetber b a amEdl bowe, anil die ink 
k romietL In iLsing it, dm Ituen it iitat wetUid wltJi iLi! fullnwiiig murdatit;— 
I fionfie of audo IP '2 ouueea of woter. Th^ mjurkiDg ink tliouM nol bt uud 
Until the immlnnl Ima dried upcn the ItnEiL 

1^. or S^ei /nJb, are tudi at do wst appear after they 

are wntteii wilb^ but wlnrh may be mnda visible al nlEBium^ by certain uieani 
nsed ior that purpOfe. l~bEy oro of conalderahte Sfltli^uity j; fnr it appEoru 
OiiT-d rEmnimenuJ the maid-ima of bia daVi, who Tiahed to OorrE^uud accj'eEiv 
wi^ their Jcne^ to write widi &eeh luilk, wliicb wlien dried might be inode 
t'liibEQ by mbbiug over k oahea or jiuL Pliny, who wna hetler infonued dum 
Ui'id in ayeb ail^, though probably leu- inclined to proeiiHj them, recom-' 
mendijd the milky jtiicn of certain pLanta for the puririML ^ bm the lue of inch 
tbinga h anperw^ol by the dlKOveriea of modem nbiL'miitif who tiave iiilro- 
diiced to wir notiee a grcfti I'ariety of leexet iuka, ihr bttiit of whtcli we find 
fleeted in tlm (Jjfvrti C^fopoifiai ih^ are OB fnlluw :^P-ii<aio1ve aocne iugar 
oi h^ad in w'ateTp imd wntc wilb the jofutwan. HTinn dry, no writing wIU be 
yon wiint to moke it aupem-p wet dm pape:r with a sdutiun of 
olkahne aulpbiunt (liver of auiphm-,) and the lirtteri will mitncdiiitety appear of 
B brown enloLtr. Eeew exptoi^ diE writing to the vapnura of these anEiLLloui 
will rrntbLr k Bppar5iit--^Wrib£ wiih a EMdutiem of gold in lupjBrivgka^ wid let 
dm paper dry genUy ii> die ahadc: nothing will appeat; hut draw n apnnge 
over i^ wetted with n aolutinn nf iili m aqua-r?;^iB^ the writing will immEmatMy 
appear of B purple ookur.—Write with all mJliiaKou yfgnlU^ and wlmnyoil wjab 
dw vrkiag t4> appear^ dip it into a Holulion tjf gjisen vitri^d i llie Irticra will 
^pvar blank.—Write willi dOutcd aulpburic aind, and nudiing will Im riaible. 
To iTciiikF ii an, Ldd it to (lie fire, mid tbs letlcn will initundv apprar hbick.— ^ 
Juice nT Inmniu or onioiia, u loludon of aal ammunlim, gnsen rJt^ &c. will 
mawnr the aanm purjioati^ diougli not tu cjaily, nor aith ao little limiL 

OiTiti S^paiA^tk JttE —Diisolvc cobnlc iu lutro-muriatic aciiL and 
write with the volutkn. Tlae lettEra will be iiiriiible lilL litld to the fitr when 
titty Mill iip^ Mil diiiippMI cumpirtEly agnjn ^htn rtmoTcd 

HIM tlut cold. In tlui niBiiiiEr iLcy nicy be nindn lo epjwjir mil dkaBMor nt 
plewufe- A *Etj plEBiiiiiLl cxpctiiUEiiL uf liii liinJ Ij Lc ninkfT^winir 
wpr^niiue n mnlEi Eccue, lu which lb* void .tf Jeiiv- ^ 

put the Imyli on Vfdh tlui (vroimilietJc luii tlicn upoo boldiL* ilie drin»iiiff 
10 ihe fire, the leew wfl] begin u> oppew b nU the ipriuif. min 

Wtll Tfiiy much ^urpngc tluiaE a^bo hje i*ut m ibe aecret^ ^ * 

Bhie S\jmp*iihtiie Ink. -UiatotvE cobalt in nitric jiciil - ^ a 

co^t by po^i iWte tlii» predpiw «dde trf fa aLc acid! 

g»pibHi, lui. a,.., .h,. »w, .ill I. 

13. LitJuu/fWpiiie the en of liiLu^nniliv k tfBai.j f it 

uaditr Ui initu] letter in tlik wurlt, we ehilT in^rtifii nkirr ■ ^neCiiUy 
amographie ink, fuitaMe lor tnuufEiTiug totiane tj,^ 
haTc^lHia eiecnted cu piper prepored (bp 

nidiow^ and loiucwluL lhwi« tLu thei w** 

™ “ OMwmg nr wntuig imme- 
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diatalj entian#] id c]i«t wbin itn dry do IIjc p«jfir, il may beitUl auffldcnllv 
TMOUl lacauMlt ID adhoft Id l[ie atnna by anrijitfi preiaurr. Tbe futlow^ 
V.. it: drj EDap. Itt) df»Lbin*; wldtc pure, 

100 dillo; mntlDU auet, aO; »T=lIar, 50; niaatic JSdj and lomp-htack, ffiDi/fram 
t|.e 5uDibii«ii.i>u Dr «IU4) aq lo 3a .Itbl W ni«D an- lo ba mUid u^Tv 

.V SiEt mdt tliD BOBipand the 

sUfI, ^rn ^d the ilidlHE veiy gtaduany; liaat Hit loda. a lillfe at a tiiwD. atid 
after Alt tliD mult^ ta^j? «fr ID itir it frcm tiffia to Add with a VD«dm 
apafillat laady the ljK,.KblaDk, luninK it all the «inf. 1iV|,tii tiie« matariala 
I^jrin .tlxrponitrd, iLej BTE pDiircd nn a plate of amt iron, mada warm, and 
Dflfd. m order Aat the CDiupositlon may Lo eoaily deSadied &i>ki it LntcTa id 

ZTl “T ™ *’’f f'?'* of the comp„.ltim ««^ 

trbich congealad. but ltd] warn, la cnl into itict*, like Jndtail ink 

If /«*.—llie gcBiiins artldD, vhkh h by Ae Cbinew for 

wntinft wiltea btiuli, m If til ai for pftibtic^ upou Aeir luft, dexibla paiirr ia 
Dscartmiied by iiml ijifafnittiiirti ta eMwiit «f lump-blocL litB 

^■uaJ glw, WItb Ad addUito of peirfuinro or of oilier aubatancM not ^ntUl 
to im malitv ai an mb. llhe fine nwL fronj ihe dimie of a lamp or candle, 
rccciffd by boMuig n pUte ovwr it, muted nith dean lize from flir^ of parcU. 
ment^ tbw^ Md goat atillJl, arm mftka on mit rqiialtotliotinilHjrtriL We 
Imva i^n 111 die hiAit nf liamg, during many yenra, both the genuine and 
the imtiatwn Indian mb indiflbrontly, »illii«± boiagahle tn diaenvH that either 
TtwnSi a prdtireiicc. 

V Ink .—Tliw cuinpniltiiHl Ie tJjf tims flji ihu ink 

iu«d Ttf «n^g Djioli jtone and litbogiapbir Lnmifer paper, already deaedbed; 
the artMt ruLbuig M dEwti uanally upon a atab, ai Imiian ink, for hli me. 

I/i. J.rffn'jmm Printint/ fat if ji very iinooth and jot black oil 'urnL 
Jhe coniieivncD and k'uaci ly of the oil in iLia camjmitiini are erratlr increasedL 
and it» greaainem diminteticd, by nicoiji nf fire, Liqaeed gU, or nut oiL a 
made chulcc uf for An me, Hin nut uil ia amiiwecd to be Ae beat and ie 
Bcoorduigk preTcrred f^ llw hlaok ink, Aongh Aa darker entonr it aemirro. 
Jrom Ae hTe reuden Itleai fit fur the red. It la aalJ, Aat tbs gAh- 
trtEa eaoiiDt be lUlSdc-Dtlr frwd tom their uuctqijui mwliiy. Ten nr twelre 
gaUoDi are Mt over Ae fire 111 BG iron pot, capiAie of h.iimng at least half u 
much mtire; for An ml nrdls and ita boding mrer mto Ae lire 

erould w veiy dm^^i. IThon n boils, it ii kept atimiig witlt nn Iron ladlei 
and I^t do not Gf irnelf Inkr & 0 . it ii kindled wiA a jAce of Itamine paper 
or It m foiwid lliat mree boUltig, mJthmit Httibg it tm fire, d^ Jot 

Bive II a itilfinteniy .rf tjic drying ^uiiJity. Tlie uil is sidfored to bum fur half 



inry to have two kin A of vatnub, a iLitker and a tbinner. ffrom 
gtyalre pr lem Imlluglt r^ivi-d.) nliieh are occOamnally mbtli togetkZ 
■11 amt diffetenl imipGiBi; lor Ant *binh ansiTen weH in hot Veatber, bScom« 
thick w e«ld,a^ large shnraelm or type dn nut reijttire mA ,tiff ini „ 
t^ small. rUfi tfoiiLciit t^nli, irLen (old, may be drawn into threada. lite 
gloe j and the workmen t^mg out small quanAi**, front time to timerjudire 
^ Ae^pcr degire Gf bodiny r«iArem by uating its tenoctly in that tnim^ 
The ^ Into by ^ b«lm |5 abou I onD-ai|bA uT its wnright The rareish readily 
mingles wlA ^ oO, and n will timi* wiA munilagci. into o mass that i. elvel 
wai^ ddlUaihle tn water. Abuiit nn^MVenA part, by weight, nf bmp-block 
I* added m An vaniiali, to u the depth of (olour. fiSoiled with «iia^ 
alkali, a many ^poitlld U funned, and prinlera arailing Acnwlvca of Ail 
fact, we 1^ hahu «f deanmg Aetr types by aaafMnakers' leee and a Ltuah 
It IS said t^t when wiy nmr-Gil is tiaed In maktng ink. it dees not remjnv 
dry wilboul Ae addiBun of liAi^ ^ the oil of turpentine, and Aese 
bum (w^li are not nwemary m uld uiJj cauao it to rtkk rere bard to^d 
dup up the Cjm. ^ 

17 . JUdiiHdvtfi<ri:oltmttdrmiiit^Iiti», arc made from iiiuccd oil, boded 
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inkstands. ' 





iutu A vim All. 4 i J*»crib«d in Hi« i“l«< 

piem^nt i>f tin rrauired cuioar, wtneb la gwuiid up with the ifanu^, * 

itttiie end muller in the piitnneT uf nil petiiL lluu, far jvTcp.iniij' K«* 

ThI priwlinir kik, venDiliotl i» gnuiiui up with the 'fSTiil»h, in lUdl (lualltll} ■* 
will aive Lin tMuired d™iU uf lint. In Ukr minner for bluea^ vHlowi, omiige^ 
jjTMn!, Sti the rniBsuni Wue, itiJignd orpinirnt, ehniiiie, ThI nnd umnge li!«b 
TeTEli||rii, BJid ip general the pigtneptB iUed hjf Loimi jNwntin, we tLCni rjf 

cnmiilueil wilH the ratliish. . . , , 

IS. Cappi^rpiaU PrihUpg Int i* nf a mrneirhnt mmtlw kind tu thftt iim 4 for 
i™ priotittff, but lha oil U iesi lioiled, slid the TariiiBli LI in conirtueiiEe limeli 
mnni fluid j and inrtcad of klniv-bliick. lliejT eiltnf «« ihe bluik iinM^ 
fruin IriEifort, fwbfoh i* eeiil lo i» ell'*'™"! 'f'"* * 

IMculuir nuumer,! « winn ibii Mnnul Le procured, ur u tnu cualiy, tho tin«< 

ITDTV biack they Ball obtain. ... , i„ :_ 

lb. iiVAoNfonAic I^unliu^ Ini dlffera fruBl tl«t unnl in typagtflplir. only in 
heke It luLteh thicker vamLiti; end tlie IttintrhlJLck leliieh i* ueod iw ths edout- 
iuE matter il not mixed irilb it in the tnn.^ but amJl leirtiuni of the vainldt 
are token from lime to time, m it is rriiHiTHni, and ilie t»iEip*btMk then outy 
KrvLiekd pp with Et f^r imnirtlutle or very ewiy on?. ^ LtTiiocihxPHTp 
20 . //rKnorjiHiV Stmui a/Ittl-- The tiioiiw of jukoo cloth, 




le remDVHl b/nloiOft nU Diridai but th(l« ocliiri ore lo h« priffrmid Wloclt OTP 
IfftHt lEtcly [0 injure the Eifitture of ibt uiaioEd iubiUxica. Tni; OTuriElc 
diloled with fire or m tnu« itA wtu^lil of wuter, may Iw oppliod to me apotp 
■Till flJter B mmute or twn may be waaked off, rEpeotin^ the oppliMtion ^ uftEU 
M maj be fouiiil TiewaiBTy. But tbs rrgrtahie uidj Em Eitcndcd witli lew 
liik. ood are Muofiy effectuol. A wlutiQQ of the oudie. ciiw (ocid of lEinoiLi), 
or tartAHci iLcfdj in WAter, uiay be appIiEd to tlie nio#t di>licalE fahricAn ^ 
any dpn eer of in][irio^ them; nnd iba BBnia Kdiitton a v III diHliuree wnt^^p 
bot otht printm^ lot. Benw ibey may be uniployed in clraoiog l«okA Umt 
hare been defaced hr writioff on the oiotgiri, wnboLit impnirln^ llie 
Leoiion-jolcer and tiie'juice nt wordp wiU oi«i remuve mt etikinfj hut not « 
ejidriily M the EoncrEie Held tif lEinooEr fr citric oeida ^ ,.h- 

iSRSTANDd. LbttOMiLi for hEildiog lot fwr the convenience of dEpiiinir o 
oeo iuLfl tliem. They wcte fornaerly cbiafly nnide of boro, but oow fclirrJhUy 
of aim ar metal. It i* nut our inteniltin to dencrlbe tbfl oidiniTj' tiJldi, dkat 
are famUEOr to erery eye, but imly the Fcccnielegoot ueprutetneOU wLicll bare 
been made upoO tlieni. 

^trardt^* Paifni ia ooe 

uf sreat convt?i!LeDCE and Ebditlityj 
and fiol vEty linble to get otu of ntder. 

It ll Tepmaen lik'd m the fiubj^ned en- 

grftvin^i which otibrtU a aectiooaJ rfew 
of the intEriof. U O ibawji the tup and 
bnltom of Bil estriTial r^diDdiieffl 
eaxLog of htouzAr fi Is the in.k liubihed 
by B qaantlLy of loofrC hair or woul, 

CuotainEhi iu 0 cykudricid jpEtua- 0Uj> 
r r^jOf caomidcltLble ibtckooiij, dienppcr 
p?iFC of which ii clowd by a gtaat pji- 
inn d, Eicourotely grouwd to Bi the 
cvbodiir, Hiid » aa pctmii 31 tu move 
NBiiy up and do^wn. Oli the up'^ter 
lurfjicE of tbo gliiM pUtuii, it litdloff 
icmW e Witlfc B dtJW of metal at the 
eod^ is made to opemte by preiauTB 
dovrnirnfdJj when the top pjKc f ta 
tnroEd by the Anger BUd ibuirtb; the 
ktter WiruM tbaioud screWf ond cbum 
the Esnllow KteW to odr juiCfl or recEUB 
with B aSidiog motion p h as tu priia 
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tmirannlr uptm tbe piriim villimiL the fncEiiifl of o^iiut lb nirfitt. 

At tlii kjWi‘‘r |»rt of A# annpfriillfp I* tnndc. into ^liich n tivht 

\m fixed ihFit cc^nchteti the mk to a little pn-iiipp^j-ktig cuf p, «hen ihp woql ii 
compreued by ft Him of tbe w:reT, furling down the [naiun. The litdc cop^ 
prevEDUily empty,iitbm irniiiintly iuppSled with freah livk* with nn timra trmiliU 
dum Lsking np ft pen; and xhoulil a htde Diore ink he torced into the cap thfin 
li nirceisiiTy^ by caretcnly llimiBg the ftctiew tuO fkr, it niaa nvt^Ti ftlld Iftr^anght 
in the little sftucer iLown bcluW- Milieu itlE Inkatafid ti nat in req^n-dlioit^ a 
half tum nf tJie tmw tbe reTfne vruy cuuprt lli:e iak to How hncL ns 

the wool heinjf tltereby nrheved nf the pre^suren re^thMArbi I he ffniti. The ink 
being tlkU9 retiinied into the naierf^nlrH none can be apilleii even tf ir|Ket; h ii 
wwervett frcnti l\vt contact fif the nir^ conAnquenily fmm drying up, av weTl n» 
from du.^i and It may Iw mitAnllj hinugbt into use wbetiex'ftr rcqiurrtl. lliew 
EfB decided adnuitegers, wbicb pectibarly neeanunelid it for die use of ptrsaux 
iimvelling+ 

Putrid CetmicAmic InltinntL- — Mr. Dnughtyf the tn^nioUU mititiinctureT nf 
pens with ruby ftnd rbndlum nibs, Itavltig dificoVennl me Ltijuiy thftt those peilft 
teceired fram b4*in^ incautiously struck dgninst the gliiJi of ODIHimMl Inkitauili, 
ContriTcd In nLandractuie an toledor bottle of Indian fuhbrr^ of nearly the form 
of the Fitjctnid omamentil cue^ u ibown Jn tbe annexed lectlon ot one of him 



elegant rnkstAnde. The stopper if of ft cuiileal form, mid Ii M fLccd fn iha 
screwed head or dap na to bare a Ifttlft btcral pky dierein^ ilhJcb ftdmita tTf 
its. adapting itself eiactly to the conictd heck of the inkslftml, and when 
screwed downp prerents the poulbility of leaking; wnd that the ink may iy*t 
corrode the metnl ftopperp the latter a Eoated with gold Of plfttiniinL. 

//bn£e^ tmd Caop€r'M Pal^mi /aJabnid.— Tile pculiortty in lliia inventkcm 
censisa in the forming of ccmveuiimt and perfccdjf air-iight stoppei^, ki n 
substance not liable to carrodc. It is effected by ntlt^ing snu ttmtmtt twn 
clrculftT discs of glaasp the flat surfaces of whkh being ground to true planeap 
are oppwed to each other and united by ft auntrsi piToip dvetted lo a hm of 
mttaJ fixed above themp ftcnns the moiith of eIie vesseh Eiieh plate hw an 
aperttm of proper dimensTons for dipping the pen^ lud tha upper plftta ii 





IODINE AND IODIC ACID. 









wfih I wo ilu(lai> Qt cquni diitdiiCH fboni th« lrrt^lr^.l piTON. 

Jh^ tliuntb ftirf mi^er to tliL>^ Iwn iLutid, lliir upper diiE: ii 

easily tiuruEd dther to the Tlgbl or one Wa? bringv tlia b|K:rtUrei oppovilir 
to each atia^yr, wliidi liie inkatuid, olid bcltig tuuVinl iIib olhcr wa^p Iho 

unparfcE^ted part of the upj^er dUe ii tliiled ovet lilt ibtJionary aportuie of the 
lowar, und prrfretlj duaei it. Tha 
mhUin^ aurii]E:i!i bjd Eli^htJ)- dilEd^ 
whldl rcrlliLcn the moticMi jmcntU 
ulid tdayp and the SECilmg perfeeL 
Ff^- K oilonla a penpuciiae vlaw 
of on Inkituud of Lhia klud, made 
of vciy ihidt cut glara; llic diaca 
or of whicli ara aur- 

FOUndrd by a tnrtaLliC and 

kept down Lu their placii by ati 
horisGUitol tnctallic bar, Into wbiab 
Uie pivot of the dl«ci ia bilcJ. in 
tJiia Hgure it will bn petdeived ibai 
tliE iok^tbTid ii ahut^ the aperturo 
In the wpper pUje bring over the 
nnperfomted part of the ]ower+ On 
tLirfiJiiB- tliG Jiuda a qnortrr remndp 
they atE flapped bj itrikmg oguiniC 
the cTosB boTt when thd two LoIh 
COinddCp fnj abown in the aunfxicd 
aectianfl]^ by whicll llie Inkitand ii 
opened. Un demeoth tile bar (whicb 
b ehnwn tItLIISVcTH aectionS a 
itcelapaiiig ii dKrd,whieb keepa tho 
dbcfl [n doia ytt «My contact. Tha 
ad van Luge of thii ConbiTaiteo cnn- 
tisEa In tbo facility and expedidon 
with which the inkiitnud may bo opfnad and closed alt ttglit, tbe aimpticity of 
Uie f^nahuctioii^ And the Ineorruplioilkj of tbv matwiali. 

INSOLATION. A mtthod nf pre^huiinE certain ffwitf^ dmg^ &4f, by citM*- 
ing them to the heat of tha aunb r»yi+ ciibcr to dry, to matOTmtOf uf I* rctiiltr 
them acid ^ bj b demo In fig»p rabid*, Tm^or+ and njiuiy olhcr pr^ducla 

INTAfiLtOa. PzccifHiB atnciHp oq wldch *re engrafed thjj hcadi oremlnetit 
men, ^nch ta nre tutialiy set in mla^ rhigi,, ike. 

INTEGEIt, in AtEthiuatic^ a^mUca a whole iiumberp in rantradbtiiictlcffi to 

a fnh:tion+ 

ISTEGRAL, In riiiIos™hjr, w an ajspelLiUoii given to CETt, uf.Jindica wliieh 

are of ti ^inuiLr natiifc to the w holer 

INT^lLAL CALCULUS U (he «ve^ of ttie ilifFett-nKai ceIouIioe, and ti 
the finding ^ ihe mtegnd from a pren (lifliTentiEl, end eomaponde ^ili ih. 

ntTfiae method of flnsT^ina. ^ 

INTER^JEDIATES. A temi made uae of in Chetmmr in rt- 

nity; thua, oH boa no afinity to Wntar iuiImb it be prai^Sv C1lmb^^i^d w>b 

caLi9E9 the nnion. 

ISTHADOB. Ttie internal nirro of tic aith of « hriJn. 

INVERSE HROrORTION. an Inv.Eee R„.„. i„ f, i„ 

which ra<ire JfcqUim leia, nr bw reqoJT?^ morr. Thrifc TFI tlv» ^ ^ V 5 
heal flowing from a lnminoiii b«ly, tie Ugit ni.d be«i it, eH d£ 

•nee and eteater at a durenK. =» m a pgaicr uu- 

lODINE Efft. IODIC AC tD. Iodine i, u jw^Har . 

«ip1ci it WM dunrered in Parii fn laif ty 

wiTBaion of hl/vi^ ttannftc- 

--wa weeds; uid in f„ ,hV^“ “btawing 

Iie^. lie made ihe dUcoTs^f of thi, iinpnrtant 























IRIS MilTAL OHNAMEXTS. 


74n 


d^t iDiliiie Okn ubtBincil ; it li32i not yH Iwtn d«:owi»«h3; it is irf a 
^rendk-bEwi culoqr, aiid trtctallk InsCre; iaft MaWi- fa the tullabj U.^[c 
BcniJ. aaiii a deadly poiwn. It givei A browd atjun Ell Ebn itid* wUch fpeedllv 
T^inhw by EtraporMidd. Thr ip«ific ^AVlEy of iodine at h 4.3-18: h 
diaiLdm in 7,0l>ii part^ of water, nnd the MUaiem a of an tjfaBja jdTow «i3ndr 
Id irman cpiuililiEB dn^ei nw Htarob of ft hue* fodmo m incrim- 

IriijLrfate; but with aaolB it fanna i Je-^ndiing' compoiidd, and m oonibmidiE 
with icvenl hodiHi it produfea tbft phenDdicaod of CdUlbiutfod, Tha oildn of 

Bodautdc ntid liiD anbcarlKne ta of soda arfi iCdEnpEEteiy decompoeed bv aL- it forma 
«idl iotpbilf a compound of ^cjWi blMfc, mdbited like etilphirnil of ftiuimoiiy. 
Iodine and phoapliorua conibioo with ^r&i lApiditv at eoEdmoti tempemtim-L 
Ajid prodiwe beat wRtumt li^bt. Hydrogen, Wlfcctb'Er dry or tuoLit. doe* not: 
seem to hniT& uny dEtsoii on iodiUo at diB ordintLly EemporatUtd; hut if ^va 
t\pBar a mixture uf hydrpgDn and iiidsie to a n?d beat in m tube, they unite 
togcEhcrp imd iiydriodic add k produced, wbioh gives A reddiali brown ccJoMr 
to water, Chairooi luin no Action opoti lodiua. aexend of the metai^^ jia xioc* 
J™?* idcn’uryY ailack it readily^ c?cn at ft low tempeniLttro^ proviildl they 
bo m A dieidi^ rtatp_ Iron U rtOEed upon by ilidlnE in Ute Httno Waj oa rinc, and 
a Lrowd iodine reaulEdi* Anti Loony present* with iodine th e tame phenoinedii 
U tin. Tiie ichdlne* of lEiid, topper, btiimqth, liJlTct, and TOtrctltyp are iniolubld 
Id water; thi* I* at lesut Ehe caae with the ftlpOve-mfntLoned die^Ei. Tlsm ftto 
two i^EOEf of TnerouT)'; the one yclrow, (he other red : both am fiiMlde and 
yidAUltr When lodilQr yjid ojodt* iict upcm each other in contaei with waler, 
111 hydrogen unftM witij iodine to form liyddndic arid; vrbila iui oxvgytip on 
the other hittdp pTodueei with iodiiie iwEir Iodine of mcTcuiy^S bern 

propoaad for a pi^enL Iodine baa been iiHMt aUEcessfullv a|i|: iUvd medkdiiftUy 
for nduemg the goitre and glondliliir aweUiugi* Sec CVeV hitfMNoru^ 

-- ^ metal, to vrbkh that UJorae Wu pren hy it* (£«orpw, 

Mr. rcnnanl, Itoto the atrllcmg TArfyty of eoloun it otlonli wbilftt di^xing m 
lijur^tc acid. On exftrultiing the black powder Imd alter diiMlying pinffns, 
Mr. 1 ennant (nam] li to eanLaio two diitinct metoli navet Wore noticcil whidi 
be named iridimn iind oonifum. Lead unites with Mdium eoailyp but SatHiratem 
by aupcnatldd, leaving the indium in the Onjrel m a coaMe bhmk powder 
Copper fund* with it n very mallBable wJlav, which, after ettpcEntiatip with the 
addatinn of lead, b=a¥« a ethaII proportioiT of tbu iridium, but mneh leas than 
in the pfecedmg liutance. Silver foruiA with Lt a porfettly tnaUEahle Oomputiad, 
the Jdir^ of ii tsmiftbed mcTely by eu|wlb£ian; yet the iridium appeoii 
10 he dltfua^ dirongh it tti line powdw only. Gold romaina moilL-ahj/and 
LUJe Al^rril di colour, though alloyed with a EonpideraWe proportiiKfi; uor la it 
Iftdar^e ^jtbar by ruptdkrion or qdanntidD, If the gold or fiilver hr dhi- 
aolvadp the iridium is left ua a blook powder^ 

rnib METAL OltNAMEXTS, A p.iLent waa taken mit a. ftw yeari ncu 
hy Mr. Eiirtnup of the Mint, for a vc^- ingeniotu met hod of omaiaenrimc 
■teel and nthor nietahi with tha prkmatie imlauri* It ia effected hy enaraTi^ 
with ^1 cdmne hnea iffl the lUrfaea of tJie tnetala nf e^trtone TnillUlcfcmsi, so ^ 
to divide a [meal meb into from SOUQ to 10,(J{k> enuftl parti. Mr. Harton Inu 
fumetimEB proved the oorreetticM and ilnbilky nf hii en^ina, vhen dr;twW 
line* 20UO id nn meb, hy leaving ont one iLne mtontionanv, tbcJi taking the 
nuidhida to pieeei; nfterwafils, on iraiting it together t^mn, "he has mtr^uced 
the omitted line in it* plMp wiEhout causing it ti> be chaiingnuhiible from tlm 
fML * 

In applying the nrinci|i(Ee of striated oolnuro to oroament alecl, the effrct nr 
pAHora la produced upon the poluhed surlkce by the pafnt nf a diomoiLdi eo 
th« eilhir the whole, or a port nf the iiirface, u covered with Knai or etnovea 
mh^ d^ce tufty nry from the onE-tbousondth to the ten^oniftnath of an 
mclL Whan thMe Unes oia mcnt dUtot, the priBiuatic bnagEa of any JEiminoua 
i™yp icun by rofleettoa Crum the wlkbcd iurfiu^ are aetufeat one auotbor and 
th# tiOHunan coloutieM UDige ; And wben t1i« liutt aa ImiI distaot, ibr colo'dred 
|iiugi 2 s BZE futtant from one aDQlbct', md the eatows moot vivii In dar- 
lifiht tbe e^un piDduced bv iW mioiiu; gmivE* aw Kewelv diHanguishei 
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UTilcu at Ixiniidary a dirk uiO a liimiuoud In ^taip 

UghtA, lHnr<?raTp and particularly in tiini of thtf HUH, tLc culiHin. thxn^ wslli Oi- 
tjHAjrdiUHJry brltliAdcy, ant) tiic pkj flf Ifntl whicll oci^dlnpiniy er^ry lummoui 
imw »n ooly he equalled by tbeir mntchlen fjihlbibcm in tbe nFflectKms uf 
thp dliunimd. Slid dyca ote fui^aTod m thk iBnimer, from vbJcb icnpreflaiopi 
Ejv aftcrwartlR Uk^n kmt the rafaticaticin of rmioUA articles, m vkicb tbc 
of tbc ori^oJ if VETy fakhfuUy trniaafcrrcd. 

IRON+ A mcliil of a. bluIbli-wbilE colniir^ of gnffit liorddoBa and elaaticlty j 
V^TJ nuUJeoble, and cxcsefdmgly icilflictouf and ducEita. It la the mofit afaundmit, 
liiE moat imporlAJit, nnd the hhhI vaJuabk irf nil tbs mrlak, Altbou^b aoimplc 
uiiElECDinpoundeil lulHlJinoep it u not naHirally fotiiid In ibia stall], except In 
tampgnilir?ly minute qUnntidoa, but lli the producl of art. Sumc mpecimcllf 
cf uatiTE iTon, neatly bavu been found in Siberia and Soutb AEnEticEi ; 
nllD many fnin itoflffl, riob ih IbE mrtol^ mppeaed fo be nf rdeofild OT 
nseteorie or^in^ lure been fonnd in numcToij^ pBiti of ibe eatlJi j but nl] the 
inm of eoinmptcB ia nbtilnnl by ellcimJcnJ loeaiu. Iron b ID lluiTeTlIklly dif- 
fuMd oj to form a EonotltueEn part of aJmofttiill niilnuil, re{;etable, and mmcriiJ 
ilabfUin^. ll^nliJtG niEtoli of inferior trbiily, Jtt wtri nre not dbtribnlcd In 
tbin y^ni^ or icatlcrrd in minute parlielef, but ore tbirkly itratilTed over 
many tbousnndi of P^^tiaro milee, Ebielly in ihc norihirn rrgiidu of the earth, 
where nature baa hem bas profuHS nf her other bcnefiti. The UB* uT tbia metal 
ia of very greE^ nntiqnityji diougb, on sectiuiit of the difficiJity of irpamfing it 
iVoni orea, and of Working it, pinbibly not »o rrmote ga the enipfuynient of 
roM, ulrer, ^per, and othEr cnmpanuivcly foll TUEioJa, whieh ars in many 
places found in a ptut metalik otate. h u stotEd by wTne wrieerr, tliol iron u 
mentbnod by Mo«es a* tba maten'id of whicb knivea and SWoida wore iiibri-^ 
eated i and that Kerodotua mEntlnni the ptEwntaiion of A Saucerp or tom df 
imn, very curinaRly inkid, by Alyaites, king of Lydia, Eo tLo Ddphic omclr. 
I^at and more eruiltU! writerf hm, baWEvar, main tailed that the irnrcb of 
ItiDfe ancient anthnn liave been most jncormctly traoslalL'd into nnr languocH) 
a^d that tbc working aJid ttne of mm waa imknown at ihudo perioda. At^tat 
tinje the ntanufiictiire of iron wa* firit altcmptEd in Biilain, canant be preciaeSy 
fiacEriainc^^ jSnme fiippMe (for il it in rEaliEy only a, prolaible EoiiJecEurv) tJiuE- 
tbe Fhceniciiiui who wroiiobt tha tin lELincj of Comwiill, lutrodueed into tbfl 
eountiy^ mm wlio were fkillrd in mclBUic ofea, and capoJde of cftimatinR their 
^luCj by applying febE minenk to ■nch pamiOHea in their owu necESfutiEs or 
the wan y of tbo mhtthElantB might TEqiiim. IIifte ia, Howetet^ much mridEnrii 
to favDur me bslief that iroti war worked in ibia couniry dttring the time it woa 
ill mupaiiou by tba Eomana ; and that during iJie ertahtuhtnimt of the Danci 
m Lngi^d, the arti of mining and maniifactuiing the orra of irwn were muck 
impnv^. It appeara that the uiauufaEtuFa wai at tJmt period chiefly difEcted 
to the fabtiralion of maUfin//le iron, in wlud were eallud of a limikr 

nature to thofe itifl UBcd m temotB onciviliscd coon dies, of wbi^ Ur. Uaty 
fo^uih^ UH with Eu eminplE fn a Singaleae amcltnig Iiouee of tba prenciit- 
. J *■ ibpplicily and cheapnesi of cdtSjtriictipfn of ihia fiimn-pp u airtrEmrly 
intereitnig, as shoving wltat may be rflWtcd by very liimtad menna, and that 

B argu capitals and immeiiafi labotiitotiEa employiwi hv our prefcnt fmn 
n«t««ry they nuiy be to iba p^duEtira nf a krgB 

quondty af the Odr by no mi=aUii conuitml to tha nroductioD of a good 

^uohty; for it b«n ganeiwUy remErkEd, that the ruilEr iba method efunloTed 
m any coun^ fnr ihE Kd^thm of ixmi, the batter the ijuality of the is. 

be rec^L fl-hero the art «■ little advan^ the mqrt traetriJe gns ai^ selected, 

and Ebam«d ii ih* fuel BlwaytnseiL einMimitEuci.fHi wUr,.iL i m - 1 
to Eceount for the iron obtained being ExceHmL Eorh ^ sulB^ut 
lnwill 4 idieut 1 feet and 4 incLe^ W 8^„“h«rT “t 

fcEt dem, and tBrMiuatfd in Hie form of a fiumel^era ^*^*^^* ^ 

out^ They made in « bed of cC P" 

wide, againit which a light wull, about Id feit liiiik ^ 

bellow, and nt^iutoe, who wo. .ituaied uh^e® teh^ 
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caTtUit<id & {^ircLijar rim cif Tro<hl, nhM C iXi-cliti ill liiiuaictef, mill scarcely 2 
mcihii high* fired dh b cUy fkwr^ And cgver«! wilL inuiil cow-hide; im\hf 
raiitrs of wbi^li WiL^ H batB to Edinit oir^ end to r&e(?lVC b crtwa to whlcii 

H CEFrd WEA BttBchcd tliAt tros foatclicd nboi^c to an clnstle IIJcIl EbcH pmr of 
IidIJowi waa worked by n bo}% who rented htn bnek ngaiiuE a rope for tJio pur- 
ptm of nippculr utd ilepped idteTnAloly froiii the orificE of aoe IhellawB op to 
ihoE of the odier, bA efien itep forclcig a bloat of oil ipto dio ftmuire ei 



lube fd" Iwniboo. Thu AirDaceft wefE cliiUged wiEh o lotxtDre iiT ifcm ore, 
broken into snuill piiccc^ aJid cboreoal. The futv were kepi up atroog on 
pouible tin ths ure wba reduced, ojid the fused mcUl ndloirted in a cake in the 

Olll-piL 

ALOle tlizitwhca fuoi-MftitBwero ua^d fursepuratJu^^ lliemt-Lal^tbeait of cjutiue 
inin wm cither oltogelber unknown, or in n Bbite thot k could not be prcweeuicd 
with odtontAge. In llie reign of ^izQhsib, bbtat fnni&ee* wore of a KilticiciLt 
flko li> producer with orea nnd tho cluuxoid of wood, from two lo ihree tfiTti of 
pfg^inm per dovi nr frocu hfbet?!] la twenty tons per week. It wu onty^ how- 
evBTr in the nIiMt foionrable aituntlonj for obUiniiig wnler-puWEr that mcli 
great prednotsi were nbsained, md the greatest proportbu of it was cnnvcilrd 
into bir-iron hy mcona of the rcAncry firnj but ui ttLany of the bthbII works 
the iTOU WM ** iMEtnrEd^" that i% inoda nuLllcehte, before it wae drawn Rom tlio 
fumoH. Wood, howcccT] bccuczliog acorcE, or being engro^Aed by iIie great 
inoiiiifhchirerB, Induced levend cntcr^un^ individuale to attempt tlir Aiited- 
tution of pit COfll for making pig-iiouH Mt- tbmnn ^turtcVuUi, tGl^ hod n 
pniEUt granted to him, for thirty-one y can, for that nn?pc»se- Ry tlie teriu j nf 
Ilia pB.h:nt he waa homid to pi^tbib the nainre and of hjj mvmition, 

wldch be did, in a c|uarto hook, ciititlEd ^ffia^lk ir; ibii Wk+ Mr. Uray *ayA^ 
doofl not contain a patiudB of ui»^fu1 knowledge, but tliat it ii m nauemcly 
ourtuud i|iecimen of the pcdantiy usuil In damei'a rci^. Stnrtcrtmi Ibiled in 
eiecutiDg hJi propoflcd plauB, and va* obliged, the fuiUawIng yeari lo render up 
hie IcEtet^ patent, or moi]opoly+ Jolin RaTeiiBon, £«q. nicce^ed Slurtctimi in 
Idl^^r ^tod a potent grinted to him, wrote hji book, entitled A Trmlue nf 
AIeitii/u!% hat wof tltat icA^A am paWilitii by J/r. Aih^ StartiTQnt*' Raveiwai 
alaleRt that at ihot time on iron work ustuilly m|uired ftcim IQOO/- pi lo 

set it ft-goingx but that mi Ilia plan a capiLid of lOOlL wu fully mlryuaLe in 
commence a work. The fiirnnce ilulf waa to enst but lOL except the atonci^ 
f uch fnmBjce being capable of produemg a bun of bow iron Ihnii eiicL tun uf pit 
This nmii, howei'CTi failed in hit attempts to prove ibe cometnoBa of Ma 
■ml cm Ell Is, aud resigned hit j^iilenL ^cvciu olLet nnfbrtuiLate cidvvnturrra 
Rtllowed IlnvCiiaiiiJ ill ifucoemoii, wlio abn obuined pntcuLfif fbuLrd in their 
umleriokinge, aud resigned their pririii.'g^s; It ie n amgiilfLr tact, tliut alllmugb 
pit cod waa known long l^fnrr tfak pcrioii, and great fjUEiJuJtcei of it were 
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to Hoilfvnd athA tKc hnw CoutitriE^, wh^r^ il wk na^-d in the ■nn'lU'i 
und In oth^ TnpTviiDictorieft tllat twjiiirE a itron^ CMtiiluedi liPUl J yvl in 
England LLe pr^juiliK agmUiil \%* Line lit thi nuniifoctur^ of caat iron vnt »0 
iiiYctETBtr, iKiit wken it iriia firnt propmcct and attFnipL«4, fFciy oirttiicle thaL 
cnniil Im: derucd waa itirnwn in in WAV, and none of the- Bii^ennjren ^nec^dedi 
nmtil the yoftr i6l&j whEn Uudley kaj a iMlrnlp And mjuiLLfAclLLrpd pig-iriKn in 
a falnfli fumiue, hiLl produced ohIt th.TEe tnni in a week. ITe became^ hoiTETerp 
the nlywt nr jpflkmij to the olher cdAuiilaeturtle who contrived lo get hit 
patent limited front lhirt}^ne hi ruurtcea yeerfi and hii devoted wot lea were 
ileitroyed bj' n Uwiw rtiohp urged, il is aappoH^, by hii rtriilA in l»iinneiff. 
Soon aflet Ibia, Cantain Bkj<k. Tklajor Wildman^ Afid kHtib otbenp conEtrdclcd 
idr fkimaecA In tlie ratoit of Deen* in wbioh tbry jdaced ]jr^c cky |Mjta (limilAr 
to chD*e Eliud in I'laiA-liouAea) Tor eontainln^ iLr roquidtc prrpATAtione nf otc 
nod ehareoal, ibe flacne trif nit coal bEing einplnyed fbr benting tlic rumacca ; 
and it waa e^rpectrd, that by lapping the pou helaw^ the iiepurated tndttrriAl 
woiifid flow niitt IScii the htAt wu not auffirlen tly Intcnae to produce nn entire 
fle|iAraLion of the metBl, the poCi crJiiked, -and the acbeme waa AbftnduniKL At 
thiy time iron wna ndvDocin^io eonicqilenoe of niOJiy of tiic iron wnfi:a hAvjng 
•topped ftvr WAIIt of fnd. To ihoas iiiArkUrBetiirerx, tb>;rrfore, wliO could aUll 
be (nmiabed with a supply of woodt the mAHtlfActiire was highly prohuMej 
and i!tfy Dhatinaielr np^maed Any new AHempl by which the price of iron 
ml^ht be dimiotihedL It wtu not til! impelEed bv necefflity^ Arising from tTia 
rjipid decline of tha ennual growth of tunber, iJiaV pit etal became an object 
of nniecTuJ esCmiAtjoil, Zjj thi* rrallng the Hon. liabctt Boyle seenui to luiVti 
parbcipaled, for In bU U^/idnrw a/ AWorni pohinhed in lUfi3, be 

raptwcA a dcaiie tint iotofl merth^ could he found to make coke wilhcHit the 
ILBO of poti cmpl^^ed for thoE purpose, m order that it might he iip]ilJed to the 
■melting of irmi rnieA Two years uftcr thU^ Oeidtey fAccarding to Mr. Omy) 
wrote hifl hi which he alatef, tllflt fda foihEr and hlniALdf had 

felted iron wiUi coke in large quantity, hnt that OltTer Crnniwi^lb and wene 
tavonritca of h|^ Wuhtng, on A renewal of the palent, to tMJcome partnera, 
and other polltreal dmuRitancetr had ruined the crtablEiKmenE, which g^ema 
never to bnve h^n rcrlred; for even ao late af the year 1747, htr. ^C^iAnn 
sayi^ In Elia ZVanjurcituMti-p that aievrnd AtfCmpLa have heel) ni»irfe 

Cd^melt iron ore with pit cuaI. bnt he ihinkji it had not then rarceefl^tf any 
Jc atooiml of !mi being |Riu!tued Ymi been puhliabiMi, but that 

Mr. Fiflrd did^ however, then moke pig itoHj brittle or tough, ai he ptaBaed^ 
hwn and coal, botb of which were proenred mi the same »pot. 
The brittle mr inferior quality of EnglHli bar iron, iniitlA fhim coke at tbta 
peri^, And tbe great CSpcUae oF ihftt wbfeh waa made from cliaicuaJp owing to 
the inc^aaing BCflrdty of wo^, wai mo«l likely the emum of Uia great decline 
M the bomc man ufAClun? of irun which tben tnoL plnce j lecourK haling been 
iLad to S weiiiiu and Buavla for a supply, the rnipMitiilionof whidicn a great ecalE 
at tbja time commcnceiL The home maunfoctiiTe howeverp Again renewed 
1^’ tbe genend Introdiictinn uF the atcam enginL-!, which iJIhrded tho mniiufairhirer 
the rammed of A power he htd before no cgnceplion of lllc Email fnmacea 
vnpp e d wi tb MIT from Iwllowa wnrkcil by osen, Loriea, of tnen^ Ware given up \ 
larger furaaM were intrwdueed, and bln wing nmebmta, with an moew of 
the rtiuinn of air fur oxoirinp a mw vivid comho^tiun. llu- ateum ensinE 
found pAttlcjllarlybenefitml Itl Ehnae ErlnMion. where there wav an ofon- 
dance of minei^i for making iron, hut A deficiency cf water to ininifv Hie 
^wer, ™ thy numufacturcr, that the pmdu« of hiv 

fo^w confd ^ increased by enlat^ng tl^. diameter of bia .Cm blinder 
and fendetuln the vacuum thvmn more berforL U vb. 4 ;^ j ^ ^ 
inercMing tbe5® dTccta, a. (punb'l^Df (ij^-iraiti «ru|d be tmiiliirt il 
at pjt coSi, wbieli wmiU aveimwhh 
•nuU (tllButity nECEasaiy to Ipiite, and |«re.?r»B 

cboreanl fumacei tie uuuiufactiirse very cautiemW r.ij m i *" * 

tnrir blewW UbMinlu* in ntrtHyinff H |o -ol,* ' 

•avnntag. rcnlling fien. n great bL Mncl, la*tun7JS?tr£'u“!o!to 
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Guliiit feet of air per minute) w»t Iobl Tht» ditfieuitis wtn, Injwev*i-. 
BTAJunUr loimcHutted, ami it emean, iliat befuM i!ih jeer J7M, iLe cuke uf 
pit coal waa in geueml iw« for biaat funuwEi, Ttw Inm Uwle OMUmrf u«w 
vig^OTn Aiiil tnnd^ mcnt rapid ns will appear fmai Itve fuTliiWJlm iLiite- 

mtnt of tilt.- total 4^Liiin£t7of min made in Gn-ai Britflin faetwi^Ti ihv Veare 
174G and lS2r. SukCE the Utlrr pertad, tha nianufacture nrnl trade ha ktu 
ua uie jncrr;in«^ nuLwiilLitaiidiiif iba price has adranc^ 

In thp year IrWp 3 7,000 tans weto tnadc froni 50 fiimaceo. 

„ 17SH. lEmn „ l!*! 

n IVWJ:, 1 {L'p,f3fl0 tons 

„ ISOfl, &i50,CKKJ Uitis — . 

„ 3 100,000 EuDi „ ^ 

„ lBi",iJ00,0{)O taint „ 

Of ifbici; laUrr qnandET there wera pruduced — 


By StaflurdsliEr^ h 
Bj' Shmpfthire . 
By ScriLtb WaJaa 
By Xorth Walei 
By Ynrkahire 
By DarhyahifB - 
By ScDtljii 4 tt , , 


IS EC.UOO tmiii fmtn 05 


7a,out* 

PI 

01 

II 

90 

21.000 

rt 

12 

4.1,1100 

tr 

24 

20,500 

JS 

H 

fld,.^00 

wt 

riE 


Total 


. 600,000 „ 3S4 


In tLc rut<t^ilks aLatemant, ievetd fumocei in GbucnCmliire^ Ch^filiitn, nnd 
oiltBf arfr omitted, whkh will renibr the prudnee in rmind iiuxnhen 

700jCK>0 Umt^r AbteiL t3irGc^E£nLha cif Lhia ijluittily are nf ji quality BqjCnhlu to 
Ujt foiindiy, which in alt UBcd in Great IlrilJlill nlad Jnelan^Ij with the ex{:epticti 
Mf a iliwli qiwntiiy eA|toHrd lo France and ^rlica. The trthtr uTiEn-teiillu 
nre made Into han^ redi, jIiMU, wire, nf w3jiidi a large quantity is eipantd 
to all parti of the world. Hanug lima giTen a brief hiatorlcBl ihelch nf th& 
rwe and pnt^:r™ of thii intere»tij3g and liBefuJ mftUufaiTEujap we prMted. to lay 
hefbre cut rL-ndna a ctmdae awuilt nf the proce** by wkiili jmn it obtained 
frem lit ofeip dDii hraught into ft CTudu or Btate, adapled to the wtnta of 
mechaDiot^ or to the TarLoua nset to wMch ii id uppUed, 

MaliUff of Coke.—The Srit DjKrfttLon ii the pepamtiuii of the coal* to reduce 
I i Ui the Btate of colto, wbicU k iCvomidiHlied eiiheT tn k ilo^^ cw in tlie Open aiT+ 
llio Iftttar ptaii liu beeOp and k adll, the tonat extenuvdy adopted; we ahali 
iheretbre dencrllbi it tlie first. An ohJoAg ii«|uwre liaartb k pfenarott b? heaslng 
the eartli fn m firm fiat gqrfaee, and paddhng ft Otar wiui ctayi Do thia ibn 

f iieeea of cmil are piled up, iiic^Luing toward one onolbet^ and thofcr of the 
ower filiate Btc iet upon thek arntata angle, m ai to loueb the froond with 
the Icoat Blirliii?C pOSsihle. The piJea ajfc UfltLaUy from 30 lo 50 incIlH lugh, 
Item 1# to 16 frt:t hroad, and coniain from 40 fca 100 tont cfcuaL A number 
nf YBOta ore left, reaching Irom t^ In kittom, inla wJitch ihe hnrnmg fkiel h 
thrown i and thev arc thcll immediately clued Vrilh Emit]l pieces cf cou hcaten 
hard in. Thus Lhc ^dJed fire k farced to creep along livebntlcim, and when 
tbiLt nf all the veuta li United^ it rifea gnuJiially, and hureti mit on every fide at 
onci?. If ibc coal ebntaiii pyritea, liie coniburiinu k anowcd tu cantinac a cdti- 
aidcrahlfl time aOei- the diaappearanee of t3ie amok^ tn extricate the mlpLurp 
part of wlilcb wilt be found m fiaweig on the inrfiice. if it ointain iitme] 
the fire it covered tip ™ti after.the Eiunke dkappeert, be^nkig at tha 
bolEom and proceeding fradtially to iho tvp. In 50^ 60, or 70 hourip the 
fire h m general completely enrerad wiEb uhu of chtiTp frnmiErly madcp and 
in tweEfe or fomlecn dnyi tile coke imy be removed for lue. In ihk wav a 
ton of ordmary hitimdnou& coal cpmiuouy producef ftotn 700 to IjlOO Iba ol 
eti-ke. 


Cvkt flfld Tar IForii. — The onnoyaDce attending Ebu proeeBs by the oToIntion 
of the imiiienH quantitin of iniukc from the ignited maiter* bciMcs the cnliTe 
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utaulE or iK€ TaUtjls pTiMlucl», l^rj ntaiijr |'cw iincE^ ta 

tanv idtD v^mci r pLiiu for pireiruitiTi^ iIie fonuFfp jw-i] M^ir^g Lhe IdlU^. Oni 
uf UU: Wurk^ am they trcrc culletl, wna ciectecl Ett Mr. Wilkintimi V gn-dt 
works at BrafUty^ uiD^htf aL Tiptop, pud a tliird at die Ltvi?J Colliery and 
iron open Du^Ey^wtwd. erupted i* the viciPity of lar^ iron 

ti-Uu wwkx^ the inm miU±Em runiuhf^ the tiir works w][h Ifaw cua4 5-nd 

rccsieM. ^ ^ ‘Eokeft produord hj fufh coal^ tbc propfittun bfEuig coiii^ 

tiiD ToJptiJc produfits, vta. tar^ pitchy vmilili, oi^d AmniDOLiL 
Ciw# Jlie loti dEiflcribed proettas of makiiig^ cokcfli la niiw bciric 

KUpeiwd^ in many ptnecs, pertinjlarly Ln the nel^hlMJiirliaod of SBkcHcId, by 
lliL’ employtilGbL of knili huuJd of hriclu^ of a hekiiiapberje^ fnrai, Jibout tep 
fi^et i^acaetier ol tliD ppd nbotit two fttit Mt ihe topv whiitu a cincdlur op^PiDg 
Left for the ilitrodiictiDii of the ocxal. Hie oianiicr uf wutkllig tlie«E> pveili ll 
tlini described hy Mr. Forker When tlieui ornui ore cmcu bralod^ the work 
^oea on mght and eky widiout !hU>n-uphoRj nnd whtiout apy further e™ptffi 
of fnal. It IB cooduck^ ibUB 1 aijinl] irfuie eusd ik thLroiTi;i Iti at the rlrcuJoJ 
opening ut iJiG k'p, ■ptficSent tn fill the uven up to iLe ■pfiiijpng uF ihe nreh : 
It is Oiep with BJk irnd rake^ aiiJ ibe d^rwoy oU ihe i!<|e built Up witli 

bncka. 1 IE heat Ul^q^li^cd by the OViin in UiO funner oporalion h alwuya 
aunlCLeni JUeSf to li^bt tip Lbe pew cborgEp ibe coaLbuktloti of which li 
u?-V y atmoaplieric air that niahei in tbrough Uie Jornts uf the 
iDOM OTEckf in ihc doorway. In ittrc or ihree houn dm ciiiuhiution getk to msh 
u bE]|]it^ dial they fiod it peeegsaiy iu check tlio mflos of die air j iLe door¬ 
way la ihertroni now ploBtcred up widi a mixture of w^t BaH rtiid iirndj creept 
tile tm TOW of brictSj which ii left unplaatcTtid all nlj^hL Neat moniULEp whEo 
tile ebme bai been in twfmly-ronr bouniji ihit ti completely clotted mso^ bnt 
the chimney remains open till theHame la gone, which is generally quite off Eu 
twcIVE houn more. A few lotao ainpei arc diru laid over the upei-llirc* and 
cl^ly cDvcM up with a thick bed of saiul cf earth. All coTinexton with tbo 
utmotphefie ta now cut oll^ and Iu tlda kituatlwi the whule reinaiiM fw twclra 
□urs to c^plcie ihe DpcratlcKii. 'llic doorway h thi5u opeoed^ nnil the cukef 
are raked mto wLecI burrows, lo he cartod away. T 3 io whok operation 

™ ft?i honj-Hj ofij oa soon oa ilte cuket uic Temored^ the orctia am 

again bird with cuaJ for another burning. About two luiii of ccioli arti poL in 
tor Each cha^c, and the ookee piDdueed mri; ponderoua, eKtzcmety hanf of a 
iigut grey emourj and ■llino wrlli luctoilic lustre; tbiey ncquini 5u tlic furnaecs 
nn iDteuoe and fn^toin a great burthen nf iroei-ftotifl aud other 

mfilenol^ When cqkc is required to bc tooro of the natun= of charroftl th* 
|iroc«» itt conduct^ in a dli^rinc manner, Tbc Hnall cool ia thrown into a 
li^c r«cptaclc, Eiimikr to a hokcr'a oven, prcviouily brought to a rad heat, 
licra the door ii cunstandy open, and the hut of the oven is lulhcieQl to 
dusroflto all the hituoien cf tlto coi^ dm dUcngsgem^il of »hkh » nroitmiFd 
by rrequeDtlv Htirring Et with a long mke. Hie coke from ibu oveni, ihuanb 
Iimiha torn the same kuiil nf miol, u very didcrant iVam that pradurad bv the 
inteowly black very poroua, wd at light bb pumJet 
BUtoiu tndcr the uticlo LiUE-Boo-HKn, a drawuig and d^rirttitm Njf K 

ii .given, k wUth stiB ktt«r upEntioii i» siIhsJ^L 
to tjjc fi„L rte mccIiaBiCAl armneenieiit JWil iiioeena llineih mkir be 

ttilviinijKetiiwJy implied to the imulinc of otM iruiEad of lime, sndUie /alt« 

bate Extonded our abservanofis on the mnhjtip af coke fi 

Jraifith wIueIi wms nf mir trsdm nuy probaU^pundn to h. “ 

rooT bnportonce, wo woold obmrvii i /L InriWe Dr rlLrb""““l ** 

mtnimiee “ bn* bMn the mciuiB of idruncine di. ■],«>,^ 

tountiy, to an extent which U uap&rsJIekd ib iht hiilonf Af Jiif nt tilts 

tlntio,/ It hoe now been meertC bv 

fuel which » M KoU fHuA ot oooe to ntpnly 'r“‘ 

time, to eiidnre the poverfu] Llwt wliich is mee™ndr’f“’3i“^ ** 

It may ntew be said tn be csicntiiil tg, hmh 5^,., , ndy forcijd upon tL 

tiitlecd, he J|1«M| Auiiiliilelrd wen- the tuunlv of b "W'l'l* 

*“fply Ct It wilMrawn,'’ Witinulit 







we ili&uld be comp^llL^J lu Liy unJcr wnqd iiunieii^g triU]td bf wliut Jtr# br>w 
fertile Com Jlvld«T in Uldcc to illpply* nt an annrmqui expcilft, a UiUcIl tnofis 
[mpcHect fuel for the funifkce- But thi? UroEunr of it Hrenw Jo br InoxlinuitiLliv 
and not »o iKe metal fur whkls it ij lei^iutei]^ ikA will be seen npon T^erence 
to the uTtJcle Coai^ wbeieip we bore gi^en 0 Beetion of BraiUEj nune, ond the 
arnulg^enicDt of the QumerouB dlstiiH:! otrula ijut chnin^b lo OrriTa at the cool^ 
nOioligst whiob tbcrc pccujb fjoui thirty to fprty &et thklmesi ^ irDQ-atone± 
before the pHiicipal bad of emil b arrived at. 

Rwulniff jfroR'jr/ohifr—The ocet of Irtm rr^mte dl^miL trenlioeiit in tlio 
Bmeltlng proceBS^ Aoc^rJiug to the namre and extent of tha heLEiweneouB 
matter with which the metoj ii In ail orM tlie iron b in the jtate 

of an inddep and wouTd Tcquira a strong boat in contact witfi comhuBtibin 
maLter for their rediuiliifn. lu Iniiit specicBp the oxide of ienn U com billed 
wiUi a conEidL'nihle pftiporltOll of eoittiV or ttony nkatter^ and ibey are ihenc^ 
denuiiimnicd iroti'iitDnrH. Kbit tl^e earthy inaUer and myg^tip many uf 

ihttt couujjixulphiirr awnii!, and manganeve; 'and it ia noce^my that these 
ehnuld be estrkated pei'ieiuly to melting, which Reflected by cftTeination, ealh-J 
roaiiiuff. This ia osEiaHj done hv stratj^ing die ore^ hrokeii intn vmnFI plocefl, 
with aniflJL or Irfbae pit eoal, uid huming it in great heapa, cjtber in np^m 
niTr or in a kdli; wbleh disslpatea the sidphureaujj oraenicali and ntbEC TohiLile 
tnattera, learing hchind the roltb and oxide of irunp wkich ore then ea^j 
hruk^n into conveDleut ^ogmeELtd for meltings 
Pitirai PtmUitf *.— Mr, 

Teagne^ of the Pork End Iron Wafrkj| neaf 
Calfnrd, in GloUtealerBLirC,p took oLil a patent 
in for improremiMilJ m kbialti^^p in 

which he proposefi to eccKnomioe ibe proecafi of 
roBalUlg the nre, both hj the lilbaur 

and the hiek Instead of making tlie colcina- 
liUKl 0 dlftmct pmcenaj eonduclENl in another 
part of the wntka, ho eombiiicj the operaiion^i 
of rooBling and KUeltiilg, which ^ on aimnJ- 
taneoualy in the iOUhC mmjue. For Lliia pur¬ 
pose he cDtutrueU oiDuml the chimney aWt, 
near to the top or tunnel-heatl of an urditioiy 
nncltmg furnace, a Beriea of four or more 
amall reterberalory Jurcuccs or ovensp each 
provided withachl^ey, adui]|Krattoppand a 
lateral doorj which opens exteniftlly. TlirDugh 
ihcK doOTff the orea to he mayted oTf ifh 
tmducod, and depnflited npna tmn |dAtc^ 
wMch form tlie bottOUU, and llldlnc dnwn> 
words towards the fhafk of die smalting fdr^ 
nacp- I'he ueendin^ body of dnmc fmm tlia 
lAtter, when at. workj. IS prevented from passing 
out vETticBllyp u mualp hy maani <if a valve 
«T trap dootp which cloftei fho orifice, end the 
enwll chimneys to the nnrcnndlng reverberu:- 
tory roBBting fumacci being apenedk cati^ 
the flame and heated mattera tn pass bhrongli 
thcHp snd in their pro^eEs tn impmjp upon 
the are, and dqirive it of its TnlatUC com- 
lanatiodB, When the ores have been thus 
Bidliciently operated Tipan, they aro thrust 
furtrani by a proper toot in in ihe body of thn 
imciting fumneeand whilst the lutuiling 
furnaces are Jwfng recharged, Uie valve ur 
trap to the smelting ^haft is opened, Lhst the 
Dames may take that coutso insleacL TIjub 
it wonlil appear that a cuuBLkrahEE ynving 













IB. «irik:beLL Mid that Jtll tltE riii!l cmployrd in roajtipg hy Tin- ordliiqrk' 
irt-aerM » liki?wi» aa the flftrtli? wlucb imuAny paaHM out of sLc tuncef- 

l«»d Eii wA&te En tht nirp Li maiEc tn cdpui? the om, iu]4 this brW iLuh 
chuped iuro tl^c blaiit fumaee at the tiigli tfiinpennurp St ]]ikf1 ocqiiitrd m the 
otcrie the ftulMffqutnt fliaaon uf it b grcatiy accelerJilcd. In 1, on die 

para, u giren a vurdcal tectiou pf one of theie ovcti^ in 

conne^ioa Vrilh the tunneMlrAcl. a a rejirrarnLi m. portlnU of the ttinnel-lieidp 
OT imper «id of diE hlttfit fiirmieet prorida;! with a doar or valra 4, retfleg un 
a led^fE At B ^ ^ iJiiE of the four Iieena j, t thr Snan plate dial EODtaiai the Ote 
«f mime; ■ ft^pptirii lliraci^h a dtofWay at/, the ovpn chimney/wilh Id 
damper L ftif. 2 txhibii^ dts a imalltr a plan of ibp ^hota buiEdinj?, 

Ukcu juct ahore the uven pluleap aa deitj|^ated by the four lettcra e; the fd'cli 

^nipafImEnt i of die ncntapmi heirig foe mppSyillg lie (wf\ Mid fluxea fnto 
the tEinael ep into which nil of the mmpartniEnta directly leadj each of theao 
ore clofeii extern o]]y hy iron doOK, huspe^d[^d to itout ima Icrrr baoma 

to the oopoiEte end* of which fin? hung cmmlerbolaudog welghtl, that enable 
tbe^worknripn lo move them wJtb Iknlily, lln; rcctangte Mtian the plan 

u dBJigBn] to Expkln the pc^ciae nature of ihc woiiiinaJ i-iew ciTeji hi L 
JViferiiW^ CoLtr and Iran Ortf FHi^nacf.— A pjJ^nt fur edotitnni^g ihr praocaa 
of ^niilng oreri haweTcr^ taken nut prinif to the laat-mtn11noed, hy Mr. W, 
Jedencf, of RatcISlfT which waa apectfii^d in Auguit ]SLi7, Dy thli plan the 
TDaatmg (It the ore and the fotming of the cote Me performed (o^edirr in one 
r^ace: the procEBa ia tkia (jneribed in the /offfW BfPaifwi /nci^jWp 
>oL [L p. G8 : Tlie I>rr ia first brokeii by Htampet^ or cmtljicd hy rollcrip 
jintil It IB reduced to Wich firngmEnti m will pn« throligii a lirre of eieht OT ten 
bolr« to tbc sipiarE mcb. After which. Inatead of introdudng dm pidverixcd 
ere inio a voting oven or fLimnee, it u incorporated with a RuffidEnt qiuuility 
of small cBiit and the tnixtorE put Into a coVe <ywm, preritnuly heated in tli.e 
U^l way. HerEcn the tm> bi calcined hv the heal of die coal, Lhu kttef being 
thETPhv (?oiii?ertpd intn toheT for l\m porpoie the door of the oren is left oisen 
UiibJ dl rhe ftams hfti |MU5cd olfp in the ordinary triaUncrH wllCli the door U td 
rlnfed, and all acceu of nir prevfiiEcd. After ihtB the cliMg« ia m he wilh- 
drewTt, M if It wefe enhe lucfriy, aridp when cooled, broken dawn mtn muiK 
of a proper iis: for lb? imidting ftimace, into which tt ti tbrown : the mctii U 
here ^ smelted out' from the with wVicL It was ctunhinEd ; the cobs lerfinir 
Ml ihs fiieJ lo fuse and catract iL" ° 


Fiuxfi.^This CukxanA irnn-*Umc haTmfibMii duly pretinreii tha dcitenmrider^ 
^nb u Chrnat^ and eAteflE of the flux requbrd lo sepmatc the mEtal by ftiaEon 
froni tho« of Ita comhinatloni which the jirevimii praceaa wu iiuidc(mmt to 
porfoTDI. Thow differ m e?ery de^ and form, arcwdllig tp tie nuture of the 
ore, and u UlCir cojuideratinn at length would micijpy ^ 

assigned limiEa of thia wort wiIE afiord. we ptirpeec arailhig punpfv^ pf a few 
extracEa the vidiiahle panera by Mr. Dand filnabet, iiL^rted in TWxk M 
PAilmopAii^al Mid mbit refer tbosB of mjr reader* nhp mav dn^Fri* 

more mformacioa to the ongmid aowce f^r it. To dennviP nt, __r ^ ^ t* 

Mr.Mn,t«) -sr, t£l n» p»rti«n of u .lKIm T 1 
tinrerlreth two thin^ are iudhiprtiiablc. Fi^l, the metal Contained In ibTI^ 
tiiiiel he premted to a portion of fuel iuJIieiijfLt to takt utt the r ^ 

mcthL ^onth pa this rectification go^ pn in ihe of = 

spiiratToli upon the softePed aUrface of the ore, another ba™! rir^Hrl.^ * 
tn fiidlitatc the KparatitLn by nnltfng with the earths narfa ^ pre^nt 

a thinly divided la¥B, ne bnagBr oapj^lp of reLatnitijF thtplEilrMiU. W^ng 
Pf prerenthig the cOOgPtllil Affinity of the Cflrhoul^ princkhs 
olfcet fur the iinproTemcnt pf the qndity of tbe*^iTtL"w^j?"* taking full 
Bhpwn Urat an exceaa uf uny particular earth may be oat-rr^r^ J^^tpanEnce hint 
Opposite in its cficctSi and tbAl the adthtipp of htniM in " ^ ^p^llJingoUo 

found in most CMW to answer tha dcairrd P,t"f»rtiCtn^ ia 

ircHi ore are fuaed in contact with ehaTCOol aliShn of 

snlvEdtp thE cesuIe ii^ from oalcarGorui iron^tane ti ^dditiQii of a flua ucr 

tiutkEd in t]K ibtnudc rielinest of \hv Dre, ibiin 
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q-tid from tlte latter m. larger j^rtnluce inaii^ ilion fram on wlio» ciucf 
miKCure iiVAa ftlex; e 1 j< tctirbe prodiiced Ikua tbc rrspective oper^tiom alirayi 
dEnii]T»trMt&t fr^m llie colmir nj\d opotlEy, the pnaboUe of aob which 

ftiJl rein Hint tn be tsken xif" Tbfre are tame calLureoap iromitunet which 
cicrntHin lime iJuvast siaSideiil to fonn the nrcestBry icoriEPj tfie cdoiiraf whirhi 
when free^ from tha metnli poMEasea n eoTiwdenihle JegreE of trontpiirEccy. 
l^htn a nEimber 'cf th™ Blnmea am nae4 in the lulftat Qinue^t a mucfa len 
^LUntitj of calcfirEocii eajtba am nEEEB&ary. It EometllDefl heppeas at iron 
wocki, wboae cliiei' mpply ta dcriiTEd tom 4 calcureoiiB delil of irciu-iitanep tljJit 
by Uiktig^ a grout propoTtian of on indiFidiuil ijmt fiuncborged with lime^ ilitr 
apSTntditha ch ILq furuiicE Ola ohfbrUctod, and coiaaequEncEt entlliicfi ^ital to the 
intermit uf the naumi^tcturor. jFmm on oxcEaa of pure cnJcoreotu etuth holpg 
piYtBiit In ttie fumace^ the tcarinsj thiek tnid curdled, bEcnmet aUaclied to tliE 
■idr4 and boLtaifa of the fLinuiee^ the qiiOiritilT linurly tncneoiei]. tilt It haa 
ikEcumaUted tn Buch a dtgire aj to ihterrept the oHcnt af the blaatr aad tliE 
descent of the miitfnnR Tlie remedy sufigwEeil hy air- Muahet for theiG 
ineoiiTSDlmces^ 14 rridndn^ the quoaik^ of Iii»A direct. Or bj an admixlmw 
uf day or aond* whoLher cambinrd wTth iron or not. An niccu Eif clay m the 
orgdlarEoui DrEsbBi the mms prrjndidal efTcclu whtdi hm^c led to their wjectlLm, 
thuiigk il bln hEcn owing to i’mwoper appUcatum. The fuEibdity of liiiie and 
day iddividiiiLtly is inn^ fodhtfited by the additino of sand. In ill coaei 
where these eartlii oxiat in cxcaia in the OFKi they ou^hl dthor to be combined 
in the blnat fumUjCe with Blltocofis iron^-gtaiiE^ or treolEd With a linac-atone con,^ 
mining el conalderublo portion of und. When a sciuclty of lime exiata m tlio 
hliist funmee, and a. iuj^qr nnanUty of oUy end ailcx !■ comhineJ with tha 
Irnu-aloncB, Qie km wdt flow mam the himojee eurapanktiveJy cotd, tenaceouB, 
and of a brown or palE derty grcEn ccilour^ ccntiiminp iron; when ihE mistum 
Id jua^ the cohmof die srarlHr ia pure whitOp enamelled wfth a TiiriEty of bltln 
shadofi wavingp^ciroiilarr or forroGn £n atmlght dehcate Imea^ orbing &om a 
penilmr exiatin^ uvrNlificatioii of a mhintc portion of the metal Where natum 
hu heito wed mixtures pmductkvo of cretj quality of crude ironp the proper 
msmigi^Tnint nf nres would became simple nnd ensj; Jmt eombiiiadians auper- 
BEde the oECE^ity qf chonging the quidity of the iLmn-itone added for a flux, 
nr nf ha-ring manrsH to rsriouj qilfulriei of itt urder to aauat or Correct the 
de^dcncy of the natire mlxtnffc, WhercTcc the orEa ore of a itmctinrE thiu 
dchcient^ it then becomes the jirovincii of tho numulhctiirtr-to oseertnin the 
DiixhiTP of the individual ones wMch compose lib iupplyp and to i-estnre lliat 
Equittfarium of ptirti by tlie proper Bpp[iE:fl.dfm of impcraddcd eorthi whkb 
DXpErhiiEnt and ohsereniion htive pmved to dutermine a certain quality of \rmw 
hlany ycora agm ilcisFH. IIUI and Co. cftlie PJyuiouli] wnrlti near Morthyrp 
took ODI a patent for tha use of tha cinder" produciHl in the [eGumg mid 
puddling uperationih lu n iulMtilubc fbr ■ portfon of mine in the emelling pro- 
CMft, Tliia cinder or scoria; h an oxsiIe nf iron combined vrith hut btlle foreign 
matter^ ond usually conEaina Irtim SO to 70 per centi of tnctnl. AH provipua 
attempts to $EaeJt Jt cconanileoDy hod IkUcd. llitl and Co. mixed wflh 

it s^b a ^rtion of arj^Lioeouj m^tEr aa to aoAijniliiEe it ta the TintLEroi ore of 
their disEiict, and by thii combinallDn lucceeded in Its pcrTcct reiiuetian. Tiio 
paEcnt was soen oOcr iiiraded; and, upoii an action being bmiigbE fur Infringe 
men! of rightp the dcfeniknEs proved a pner applEcaticn of the proccM. Tins 
pateot Was thcTchy quashed, and the iron moiters, in eouoeqnenee, gEnmHy 
adopted the prdc^i bu^ from injudicioipj nutnagemEntp miieli bod Iron waa 
mode* wldch got It into dkreputc. With proper cafEp and hi sniBll nrapotiiup,, 
the cinder 1 * now used udrantogeoiialy a± niuvt of tho iron woriSp In die maJtmg 
of foige-piga, under tho mbtcquetit proceu of poddling. It b uiuaI^ in jna^t 
fumofeip to make tho owke idwai^nfixed quantityp nnd Eo proportion the iron- 
■tone and the lime or otitEf Itus; pj the quantity of iron lo be madep and the 
working ord^ of tho fuixiace; end in proportion to tho latter addlliodSt the 
himoee k imii to cfliry « greater ci lets bmrthen. Soma fumaewi carry so 
little biMhcn aa to nroduce only ciUout 13 tons per week, while there* are oUiere 
which yield u much ^ 7Q krtw per week. In tJii;sc kUer^ tho ore is la much 
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greAtFT to the coke chnn tike Bmner, but product u inrorw. 

Tbe buTthETt it ttiifd mccordiof ab the irdu k rEqulrEd to pwtnt more or lei^ 
cBjhDnr ihoB in making No, 1, or heil ictiti^ ffrlooh contuiii the f^rfatett pro- 
podfLLtiia of eiuhoiij the hartheo nmtl be cotuidotmyy tham Lhi.t re 4 [ufred to 
make cBrbtLTeUfid ironi mr wbjl it caJled wbiie-iron, or forge^ig- A 
general Idea of tho propgrtioiu of thi: nmJteriEla Bom nn HrgOlieeoiia ore, coo^ 
(niiimg about 27 per ccni, of iron^ with m rtnang corboniieecHiJ cnnl^ ukd a good 
timcitoiie, conibtmg of ibeUiiK ii affi5rded by tho aperation of a fumaco under 
Mr. hliiiljet''i Jj'i¥eb.DtL The furnace workt irith a bright tuyere, and teceS™ 
from the bJjMt nhout 2500 enhic feet of air per piintite^ through a eirciiUr 
apertore 21 inches m dismet^. TTre quantity of culelned ore tikt manu^ 
fartuTB of gfHid melting iron ii upuq a par with the cobo; and forge-pig^ or the 
least enrburetied variety, dx of cokE to levea of ore. The liine^Eonev uiibunih 
und^ tbE lainc dreumBtanoeE^ b to coke aa 4 to ll ^ and for melting metaJ* 
relaiuB a dmilar mllo. 

Siatifiny -The OMiemal figime of o hlsjt famace h that of a truii- 

rated pyramid, while iu intDrlDr form haa been vriy apUy cempnr^d to that of 
A deemtrr, auppi^ted iipcn a fdooiel In ih& solwrrimjile detaiu of their eon- 
Biru^ou, ibiEre If rnucn vaiixiitm hy di^rtnt inm mBatEri^ whidii however^ 
probably doea naE esaentioEy nObci the reaults. In the auneSEd feotxnrLBl 
rrpreflentatiatlof one of theae grEflt laboratories we have not adeotod tmn wf 
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roanlil, but nnc that was d^-hid «d feund tn b, Tfltr fffisiim* A .t 

Itcf in opcrttitma, Mr.Dafid MuTiJe ■ .IT,. 

bcluTE Lh«t« tvET* bwn nn iin]i>»vcni«ali rf «39ntiBl tin»irtui» ’ iv* 

bluwiDf mmEblncry, TrUeh « ibalj duly nirtie*, n « 
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f«l b ^nTnEln-^ MXid 9 fe^lblgli; fr ili* floating puton, Suad^d with weiglitt prn^ 
pqrtitraaia to be power of the muLhiaa; C tho TipiTe Lj whkil bp u pui«d 
feni tlio pnmplfig C>‘TilldJfr into the ftgttlKbOT^ d tJie apoTtnro by whtch the blast 
im forcEi b li> the funwo { djjjnntt-t o£ lb& ptpeflf 1S liiclictf; e the hintfin^ Qf 
pumplnj^ cylitiilitr, WK feat diliilrfitcr, 9 fwt 7 fcrt ItToke j il* piitOO, 

M mw of one of in several Tolre*: solid miuoniy* on whicli iht regn- 
letiiig cyiiniLc!!^ r»ti, imd to which the flannb and ftlta of tie blowing cylinder 
are eitndlcrL A the aafk^ly-l idve or cock, by the simple turning of wKscb* the 
htbl iney be a^ilted to, or shut olT Irotn tbe fiimajcep end pntfled off to a 
collnterm tiihe iti the oppoaite aide» i ilte tuyere, by wKleIi the blasl enlcn ihe 
funiflcC- The end of Lae tapered pipe, wbt-^ aj^TEuicbd the toyc^p fMeivei 
fmnll pipes of rariouS dlomotent, frolJi 2 to 3 indbeSj called noae pipe?, which 
ure applied at pIsseureT according to the fltriEiigtli of lha blafit ttiquiredH^ A ia 
che bottom of be JitflrtK 2 feet iquare; I the top fif the hEanh. 2 feet fi LocIim 
squape; A / the lieS^bl flf tlic hcaiLb, G feet 6 iuebet; I is alio the bottom of 
tliE bosiiEK, which herv tEnnlnatet of the same iixe m the Lop of the hen^p 
only tlio fortner are Tound and the latier an? square, m the lop of the hoabesj 

12 feet in ditTmeteTj and 8 fthet high' rt eIie tci|p of the fiiniiiceji 3 ft^it diJintteCp 
at which ibt niMEiiali arc charged y m m the internal ciuitjir of the fuiTiaee of 
the top of the boilieB uptraidj^ 90 feel bigiL H k, Inlol height of the intema] 
paj'lu Bjf ibe fnrnaco, 4ii feet; 0 0 tUe lining, which ii built with fire brkl^ 

13 incliEB Inng W3 thick, in iJie nicest niimticr: a vacflli^ left all round the 

CHitflide of thir firi linings 3 indiEB wtdep which b rnmmed ruU of coke duah ^Jii* 
apace bcine left for tiie eipanaiiio of ihc materiala by h«iE ; qg a accond lining* 
aimiiair lo Use first; r a cMt ittiii Ian [el. an wbicJi the hoibom of tlie arch 
Mipparted-thii veb is H feet high on the nULsIde, and 18 fret wide; rC llie 
catremei of the hearth, 10 feet iquaTe. rtg. 2 represents a plan of the foun- 
dation of the Aunecc; 0 0 Bfc the bnHEFm stoiiet of ilio hearth ; rtraiiiM of 
bedding rand ; cc posMigea for the csciipe of vnuonr; d d pillars of btiEk ; tboo 
pisrUp in tha dnited clerstiimt hjp jmijcntrd by similar letters nf reforenerh 
TIae fwhjnine^ iip^r 3, aflbrdj on hErrixOlitAl section of J- 

thc dUmetar of boaheOp ilia Unihga ILod vacancy 
being imlicatrd by tlcnikr lettert of refonnco tn thosE 
In the plsvatiull. Ft^ 4 -i^hihLLH a ^irlTtical side sEciinti 
of tho hearth and boshes^ showing the tymp and diun- 
itnoEo, and tho tymp and dmn-ptafes. U the tirnip- 
stouE ; fi the tyidp-platep wedgEd hniLty lo the itone, to 
huLd It in case of hy the hrati r, damr^une, 

Trhkh nccUpin the whole breadth of the iMVLtpni of tha 
hsarlh, cxce|iring aboni six inches, which, wbeu the 
furnace is at wort, ia filled everr cast with sbrdiig sand. 

*riiia itoue h anrtnnu filed by on iran plate of pT^at 
itiiekm^ called the darti-platp, the top of which ii 
about 3 Inches boluW the tnyEra hole. Tbs i^ce b^ 
iwrtn the hotmm of the tymp and iLu dotted line b 
rammed fuH of itrntig Hod or fine ctoxv callrtl the tymp 
oluppingr which pTEvente poy pint of Lfic biwt being 
wsated. The squorn of the hase of tills blast I'ur- 
nnee is 38 feet; the height from ihc toise bettom to the top of the critfr, 
nu feet. 

Made o/ SPorAtirj /tirtamw,—When din fiirnacE is Eneshedp Lite bottom and 
ildta of it for 2 feet np the square funni^l, receive a linmg of common brioka 
upon edge, lo pfevent tbs itfifie from shivering or moulderifig when the fire 
EomEw In cohtael wlib It. Oti lliE front of the furnace is erected a tetnpurary 
firr-pLurep alKiut 4 feet lodg, into ihe holloiii of which ore laid correrpondiog 
hariL The side wzdla are made So high «4 to reach the nndtr lurfooe of the 
tymp-Etotie. A lire being kindled the tuuTB^ the whole cavilv of the fur¬ 
nace serveA at A chiirmey; the djouglit and beat h tberofore cun&niotablei I n 
ihe emnwe of ihrM weeks* the furnace la freed from damp, ^d ready lo 
rtccire ibe msttsriali^ the fire piece it iben removEili but the interiuc brick 
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Rnln{' remiiiH till tLe apETatwn of Llotrin^ cammeitHi. Sonii loMe fuel ii 
iRed tiiroHn wpati tfae bottom of tltv ftimace, anti a. faw biul;«ti of coke, which 
EIE pRowed to bfiiouo lliarEHighljr ignited lefan* mufe no oddsd, and the fop- 
nue u th*o Jillini. The furnace Tetweachted i» CAMblp of holdini 

!ifi,OClO IhE. rf«1«, etjUiTiileiit to IfiS.COQibo. of Coal. Ttiil quantity of malE- 
nals IE contimiaTly buinin|' fo? lerentl ypim ti^ethci, witbont InlonniaBon I A 
quanta occur* about sveiy third day Thetx arc, OEi-Ertbe- 
««, *Lill Larger fumoocE iu ^'oloi, ^ The firtt diatgca which e furnace roo^lvEi 
contiUD but n sninll pruportiQii of u-Qii-^oni? coin]K]jiHl lo %he trE^bt of 
wkif wktekia afbrwiLrtlj u^crooHd to a full burdtii. The deM^Ql df tiiE hui> 
dunU ffldJi^d by opetiiisg iLe furuM botoir* two urthrEc riratfi a day, throwintf 
oot tljf cuJd ddden^ and aJmiltutg, for elO himr bl d tamo, a frriJl body nf uir. 
TMj opemtioii h rewat*d liU the approaeh of the iron-riDno and aiinb-r. wluoh \i 
alwap amiDimpEd by a paittal fiitaon, ami tho droppioK of kvu tbrounh tliE 
imaba^iflp rntToduced to jupoort tljg incamliEnt tiiatirinli wbUo th™ Id Uie 
iHtEdm aro aarn«l away. The EJling alioto b cdTitiirtiBd; imd wIieji 

the fnniMe dt tho top has aac|mz>ed a ddUHidenabiQ dogn-e of beat, it ia tluro 
^iidgtd^ide to Latfoditcff ihn bloat; ibc prEnaralidtti of wWch are tliE follow- 
uigi^TlTfi dani-EEnne h laid id ita pliLOE firmly imbadded on fire-dav; ihc 
oato-ploto |i agmn imbeddH In thia with the aame ccmmtr aod jm eubject to tbo 
wjdc idcllnafiun. On the top of tbie plate b a ifight d^pretuan, of a curved 
lortrt, tdwardj lliat iide fartheflt Jrom. tlie blast, for LF 4 f piir|]faKD of ednccnlKitldg 
ibn iconjpy fiTlil alldwfng St to finrw off" iu a continued Itrcdm, an it If iida to Kir- 
iwoiiiit IdveJ df did dam. From thio notch to thfl Irvd of die floor q ili>di' 
Tity of bnolt-work ii (irecEni down wUch tbt M^rm of dio fumaco fldwi m 
Ja^ onsnliiitM. The dpening hstwixi the diiin and ilde wnfla of the furiLacc. 
i^d Ii then bnitt up with laod, Hit ]oD*e brieke are rDmoTEd, and 

tbc fumaro botioia i* tavmd with pwdered lime nr char™! dust Tlie 
IgniM -caLEni ore now allowed lo fall down, and are brought forward wtdi 
If an Ueariy td A level wilb the dnm. The ipdqe betWCco ibe purfeen of 

a rakea and the Inritdni of die tymp-plsitc ia nejji rarnmcd hard whh utrong 
tj mg iaiidaj and these coke#, whioh are cjfposcd on tho anbddc, nrs covered 
with who dmL T^Ete jwEWUliDui being takEn^ iho tuyeti! hoJe ii ihso 
d'nu. Itrmd with a Hdfi mlatura of dfly acud loDm; iha blaitii eominonly in-" 
noduced inia dio f^oce, at firit with a Mnall OiBchMi^g ui p«, which Ii oAtrwftrds 
inerw«d na ocee^oci hmy lEtmite. Jn two hi.(l» oliEr bWug, a cuqEidemHE 
quuutily ofUTit h nEcumuhilerJ; iron bii« owllirn illttwdu«il, anil beiforattons 
luads ui tliE rampTewed tnaltEi at the boltnm of the furimcE t the lava ij od- 
mittisd to tU piirU of ilie hca^, and wn thcroiieWy bcob mid eIues [Rb ntr- 
f»e«*f Uio hhortly nftrr ih.a it nan lu a Icvd with the nirtcti in ihc 

U and I 7 IQ MD acctu^linii. tagelhlr with the forcible dCliuti of the 

WMt. It Howe urer, lu wloiir It HI linit black i it* &B 4 .-toiT dense, end rer* 
pondenui; the fhrm it m ^mg nfl‘ b, flat .nd brmiehcd, amnetimrt 

in long jUfCiim, Hud sa other timei lag eslniijvE. If the hrwnfi»itn.i h.. k « 
wen wndueted, the eoldtir trf the cinder ioun ebanffa tn ^ 1 * 

trhich « in tbe stole of on ciidc fonnerijr 
■uta ia the fsiTUAce^ ISh^n dm metal haa nseii ta 

dam, it ii then Ut out by enuing away iha hordeiiEd^S^^uf th^iL^d 'i!!d 
eOhTeyrd tq- a channel made in gaud to jb prwier dEitinBtifiTi - (k “1 
cluuinel, or tmmstl, it coiled the *b«, the laSu«™?, ^ 

henEH thfl tmtofi of the taw eammErciol atllchf "Biir-iTfio''™ 

bu 4 ] fired thou&ands of toup nrn anmitdlyi^afie. ^ * of winch many 

Pht‘Ht^mrm (Ae pmducilm of £h^ r 

When fine {No, 1J or PupcT-c-aTbcnated cruiie imn b — 

itniflin of metai aa it iisnap frcm ibc ^iL ikmirj afT 
briiiiant Rparkleg uf carbon. The i, 

cathUTEt of iron, which, ng it floWE, teon itidf no in kh* ^ ^ v 
at fimt the fluid oiEtal opnearE like a druNiZ m»t delicato fold* l 

teM oitpuldg became AU^ it EsiJbiti a etneta] imid •■ the eoUa- 

of the pige to the centre of many pqinti the surface 

^ ^ *• fiB«l ondlllatiDiig 
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inovs iipDn fadk mould, dkpk^-ing ib^greiU^L iiic«tj i^pidUy of moiremtbhj 
Kyujoined mth no uoccinmaoJy bi^AutinLl varirgQljiali of Cfllaur, Tfliich 
ii iTlBdMJLIflte jilfltly tn dtfEiibp. Sqch metAl, iu qimntilyj will rcmun fllLiilfar 
tivtPIlty iikinul^ft aiirr it ItflJ ™ &tjiii the fnroaetL\ ajiJ+ whm cald^ will have iLi 
Burliu^ covered with tHaLEiIM carburiut of ironp fiJready mcDtionf^ of an 
iiocciinnioDly rick juid bcnulirnl oppcAiBHee. WJien ihc MidjKc of the metttl 
M not carbuieLtcd, ILSOtOHill, like flitgod iroc 4 and aliTAya Cdotox. fn thts 
Btote Lron la too fkdi for melting without tbe odditlni] of ctMirte tnebd, mid Ii 
undt to be Used In A ctipolft furnaco for making line cBiiingfr wbt^ ihinnnt 
and A good ikiii are 

Kft 4p or oxygfnaied crude irQn+ when tiitti ng from tbe kUst furiMice, ihiotrA 
off from aU pATU of liiE fluid aurikee a VB^t ntmibrr of tnetsiffe lEpukA^ and, 
while mnningi it ie covend wjUi waving flukei of An Dbacuiir amaky flAtuf, 
accompAuiod witli n kisfiing noiBC. This a a dight sketoli of the Appearances 
of the two citnunB quutitica <jf cnido ironp when in m «tate of fudon. There 
BtdL rein&ia two mtenn^dLate of q^uolity to he deBcribed; ikrAc are^ 

carkojiateik cajho-aaygeudtea iron, that is, No, aud Ko^ 3 of iko 
mfliuiiactwrrn^ 

No- ^ or catbonated mm, eihlhttsp flit* No. I, a bcaulifd appesrance in the 
ninner AtuI pig, Tbe faroailnga of the fluid, in general, are leas Jine, the 
AgitAtlon deljCAte, ikougb the dirifian of t]ii> Ikiid Is ci^iud^ if nut l^jund, 
ibot of the other. 

N(k 3, nr carW-oxygcnjkted Imn, runs amoolMj, wfLhuul uOy great degree of 
cbulliiionr of diftriigiigciiifiit of metadie rparks. The partinga upon its anjfiicc 
are lodger, iJid Hi greeter dktnnceA front cnch other tiuin in the former rarieiios; 
the ahspc they Hfisiime ii either eiliptical, clrculiir, or cim ed. In cooling, tliia 
metal ftuqirires a eoDiidernlkie portUio of qjudc. An infatbhlM orterion of ikn 
minlity oi the imn in tho furnace is afforded by the colour of tlie leqrire upon 
ihc working kata, whl^ are from iXme to time inserted to keep the frnruw tree 
from lunip% and to bring fonv^ the acorim. Wlien No. 1+ ot BuperHsarLonAted 
iron, 11 on the btatth, iLe titried eiuat upon the kAn will ho of a blade coloitr 
niid imooth ^rfacie, fully covered with large imd hrillhint plates of ptumhagtj, 
A< the qualitjf' of the nioud Apytoochei to No, ^ (carbonated,) the carburet 
upon tka icorio? decretuea both m point of qoantity and slac. When eorbo^ 
oavgCBAtcd (NOf 3} ij in the funiacuf, tho working bAn Are aiwai's rooted with 
n lighter colotired ecorus than wlicn Eke former yarietiei exist; o ipeck of 
phimbogo 11 now only found here ond there; end when the qujditj of the metol 
JO ttoygeliated (No. 4), not only hove the plates of carhurct diappeared, but iJm 
tLe oEahy Colour on Uie extrmBJ lur&eo of Eke scoritt. J t may perbiipf be 
ptt^^cr here to mention, that aJtboii^h Ibr ronvenicnce the moituliietuTTT hasv 
firoin a just eatimarion of the ndue of the mrtui in a sabs^uent tmuinfaeiujrep 
Aflired certflln inimbera for dctErrminate qualiEiAii of Eron, yet it a ddllcuk Eo 
any it what degree of Saturation of enrhon each respecEiTe terru cnmnicdcei; 
fuffico it then tn aay^ that tJie two nJtenitrvc prindpEi^^ oxygen and carbon, form 
two distinct cJmcs— thmt lu wliieli oxygen prcdchLinalea, and lIuLt m whidi 
cubon prodoTainAles^ 

arra^emgwiM fur the (maih-hctid teilh Ike JHafrrufr ^br 

/wlon,—^Th« mode of snpplycng the hmet coke, Iton-Stone, A& to tike Crater^ or 
timncldiead of the fomace, ^wu formerly by lacn catiyEng them in bosketa np 
an mdineil ulnne or hri^e. £uh5ef|iierilJy suudi waggons or corvca wero em¬ 
ployed In tuc the maieriala op an inclined tnilway 1q tbe cmler, meani 
of ckami conuocted to the wnggons^ and paasfng romid a drum nr rigger, 
octiuitcd by the steAm engine, or other prime nK^ver. ib somn rnfftancca the 
weight of A hiickct of wAtor deacendifig into a pit was employed aa the moting 
foM^ lo draw the loaded com up Lo 3ia Inp uf the flimAce/nr hopper IcAding 
into It j where the coirot by being oiovided with a sUding bc^tom, to whlcb wa^ 
fixed A projecting bar, disclkai^eJ ils cimlenLs^ by tba ber coming against an 
obitnicEion^ which pushed the bottmn mwAy, whan over thfl dischjLrgrng bdo. 
The hlickrt alto^ on teadbiog the bottom of Lbe pit, woi dificiiarged of its watarf 
threiigh m tolTe ‘m iu bollom being openFd by ccjuing bj coniiei with a 
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png«l3nj jiiri At lliA IntUnn of ihv Jjit, Tfitf tnat^n WU liiell t7vnu^3 l>y Lbl 

*^l|Mrior pf the Empty WAS^n, tAijEipir it to duitcbEl ihs mcliurd sijine, 

Ma ntn lip tUe fapct^ lor r npir J of th< opention, hir refining; tllP 

T^U. line tnih mmtral, «nd tlie oilier with the waIet. In »me Eiliiiticnj 
the mode of msing the ULstETinll Ei hy on endleu eliaiti pBuine round two 
rtp^ri, one *l each extfFmity of tho inclined ijldfle, the eoaio cAirying iws 
cotra or buckets, one of nrhieli Is beinff liJJcil below whilst lie other ^ Ifing 
diiihi^ri Ajwvc, in eoDLitiuoui Euwarioii; m a liinilur wsy to the ecoopt in 
dredt’mg ^d excjltEtxng iiinchines, drscribed tttider their biitisl letters. 

«e&**Winij/lE7T!ii«j.—In South Wales and olhrr mountalnqiis diltWcU 
theyuimilly ennuriVE tp Ludd t^r bTsst fLirnAcH bedde oliUkm Steen piwi^ 
piett, *htrh ore s^eiimei wollcd up ttrtifidaJk to rend» litem perpen d ten Iw, 
so thm the tonne-heads of the ftruww ehalf I* npun A leref pr HiniewllAt 
lower pUne thiw the cnitogaqui high ground, from whielt a bridae Is thrown an 
to the top of the solid m^oniy, oAer the monner enireiueil in the siihj Mined 
CUL This cm Also gives the externsl form of tlic fur- 
oacedeserihed st piute 74S, witli this ddferctire merelv, 
that [osteud of the open crater ttt tonnfl-hesd, dlls hu 
B eerlkal cyliiidi-ieiil chimney of the some intern nl area 
SB the tipper orifice hitilt otct it; on one iMe of which 
tiicre is A doorway for ehsrging the furnacE Witli the 
myte snd other mateiiaEs. A pompet wslJ cr irnii 
mnee mrnninds the upper ed^e of the sqiiarr iowstj 
I he dolled tines in the figure ijidiosle tlie form of die 
Uitorim of the furnace. The cofce-hearthi end the 

mme-kiln^ and all nther supplies to the fuTiuee, are__ 

SUnstod on the high gmund, to thst they ran at tiJlce be shtil aenus the hrjdae 
JUtothi tunnel-he^. Various buddings including the « f,ist-honie,” where tL 
inc^ H run mto pigs (or olhtr forma to patlemi as mar Iw KniilredJ are ettoated 
on the lower Ibtm], and aro covered wjlli raofi. 

n'' ^ citing ™i accatml of the nnelting 

dupartniMil of die iton mnnuficnirf, we think it right to cah ihe attention of 

iinir “"i ‘Wil* ‘n tho cn^siderwtian of the proetiea- 

=“*■ '» t*"! P«™ “f eraellSie. In 
particnlarty in .9eutli Wes, 
there are many thousands of acm uf iron-stone near the K^rfaee, with n ™t 
ahnn^ncs of anlWite coal, lyu^ m eontipioii. rtmta. This roal, nolwith- 
atsndoie « «m«s!s alotost eutlrtly of eorbon. has been atla™I, ^7^ 

™ ^riling iron ; and as there ^ in wme 
distrieta (lhat rf Llanrlty, for mst^ef.) no bitniniinmj cool suIBelendv near to 
tJlWc viltcaLTi; bedj of itoo-riitqoe, they reuinui muiDrktiL uTiilrr fhs- ^ 

this prcjudin IS well or ill-fomidcd, ts a intMiion that w.. 

endives to Bolve ; L«t we wHI place befori the Jeadi a flw focto t S'e3^ 

to bear dirocdy upon the gnesijon, and Jl-bvc iha Hlutimt to il™ 

more praclieal^ cntiTcrBatil with the suLjocL ***' 

In icTrral parti of (It* Uniied States of Amerim .a.... r ■ <- , . 

iron-ftones and aniliraoite are plentiful, hut hil^ittous rf^ ^ ^al«) 

attempts harw been made to smelt tbe I ran aith aitihrnrita "t^ ^'■tuingh 
reporirdiat Its™ reached ns on tlial .uhj« 

Attended those attompts, ■' Ibal success bos 

.Vft/ms i^urNarf/or Smrtthig fmi roVA .^HtiiTaeUt Cb«! ht- t l .. 

of T.ebiini)n, in Ponnsyhantt^ has described Lis fnmn. r Ti 1 ’ ’^'***"'* 

M- /intrant It i, ve;? sfmilAr?? oiir ™ 

cililci and li^oith plone dii^ring oi^tmnElv. Mr lliu cm- 

beiii w HiiLkirB u round j antbiftCltfi mb] liciiS o hin'-K ... * inifDod of 

ubiircyaL^ ita freif^hE coiisca it lo diticend in ikp dfiioa coke or 

rilt, n hire^ being larPEacd 5*otn lLb kifuj- WjElea of a. H|mr« 

■vitiE with It a pnrtlua uf tbe liirDie]EEd am h rEfjuifBa, md 

ptity p/ thfr fiitcd ott mid metal, wbieh iv “nil dilEi a 

‘■“Pf Hip c^tbon of the fiimacf. 


brjuUt, 

CKiryltiE 

f]iKintity 
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Far iJia tmeldng bj of sntbncl^r Mr. MaSId ilatetr tKiii th« h\R^t 

milat be liilrudilctd; ander a prpranre of ftt Jaaal tWD Dud A hidf pawPEll to tha 
circubirinch ; aj3d ibe quantitj require! far & comiUCtl iLAed fUlTIAC^ vilJ not 
iMff t]iiui 2Bj00O cubic feat per miisutc^ at 7 cubic feet p« cniirate far every 
djcukr meb in tJie bteb of the hetrlh at tlie tuyereK The hEajth of the firsTiJice 
hi whiell Mr. T^falia made hli C^pfriineiiEO, wod unly 11 iuebea in dEamater^ at 
the tuyere^ die bLoji being; introduced ae reprEsented In the lubjaiaed pbin. 

r. MeUn bnd the dlomoter rncreosed to 14 lEiched, and found that the bbit 
which be hud at hie edmmind would not ertaible him to go beyond thul polutp 
03^ when he atloiuptcd it, the Bcorm] and metul cbiRed, and formed a tube fmtn 
tbe tuyere a part uf the way acrora the hearth. I eibibEU 0 Tertfcul leo- 

tlaup oud Fjy. 2 AD hodxental JCCL^on dtawu ta a eeale of en eighth nf on inch 
to the foot; the letters af rrfereitcc iti each dguee that are the same Lndieuta 


Ftf. r, Fig^ 2, 



currcvpondiug paiiau a 3a die cradbiOj being a nirl of what !■ rantmonly odleh 
the heartii of tbe fiutlAC#; 4 &re the boibei^ Of tW port where the metal pooBea 
(jom the Kbd to (be Riiid atute ae [t deseenda j c ie the botbODI itono of the hearth^ 
bedded In bau^ and Mppoitlng the crucihle and boehea ^ d ia tbe dam-ftorief 
1 1 tbe blast pipes; ff umer woIIb af the fiiTuace of hre-htick, amttud whicb 
ia a space &um 4 to d Laches wide, hlled with soft send-ituiie; h tymp-plate ^ 
I i lintebi of caet^iron to lupport the inner walla over tbe tuyere and tymp- 
pichess i ^ tuyeri! jurb« { t pari where the mtul flows out: ffli tymp arch; u 
the tymp-aionEi forming a uf the crociMe^ and luppcrting a part nf tiic 
bosltesii 

Tbe pr^udicea in America against the use of autbrocite were ai stremg as 
(hey here; but ihm they are now being impidly dhvfpited by on ira- 
piwble ipirit of entEEpriiCj^ded hy sdcati£e intelligence; whhil we^ CHit of 
rfiVCTEiice to the ignorance of eur furef^Erii adhere to and cherbb them. In 
AmancA anthracite waa it first introduced into the parlour gnileer where, baving 
g^ned a tthnnphp 3± drtcmded into kiicbens, la epite of tbe ?ebeitifint pm- 
ifstatlona of the miniitEri of the victuaUing limfiment; hiTiiig> Ldwever, 
here demonatraled iti wperiorlty over dl uthfir Huib of Jiiei, il neit preienta itself 
te jbr UOtire ofitEH-fumBce meu and the irun tniiateps j tbeaej. howCTCr, laierted 
that there waa wraiBthiiig in iJa cwy ooiiire which, La ihehf oceupa^oni, forbade 
iu me; and they wem « obduraiep Dr- Jona infomu that “you might 
la well attempted to eonviekee them that it wii fit (u be made bto cundlri, 
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U Ihftl i‘might Iw emjibyeil r« Uicir piiT^n, if their Airaica wire tuiLibiv 

nm»trus[ral,aui3 tl« fuci proiperlr niiinuEBji'' II It anoean Irteir hn»iii. ^ 

Kientifte hi-tariEin nndnW « ihil liVS S it, 

«=elb«ei. tlt^ and ,ri«^prnt?r X 

obSiS; a ,!?■; •' 

appimtltii dalineiled in ilic^wiT h.! 

mpersetlrtl h;- immoraij micJuinlita of thnt fcfnd ’ The nmnuif^'^l!ir,f 1“^ 

conitant equalji«d bla^ «““« it to W in a 

VEiset he Barrcmiitled wit}i It n MsiitnnjiinJcd iJmt iha air 

elMLit j'20o euhb^ch^ and fur a”mi^T ™mtaTneniU ro be 

thq* blqurn wntild piediue sdvantiwM loulrnkn^'^t^'tih “f ibe film 

tlie aur VEzuel mud tccTimd it nt i expu^njo of ccnutntrKmjF 

nr trnn b^S^nbrX^tblSr *>15 
much iMCT quantilT ef irt^?r vi^MpTF^i? *?r^® well’intum faef ti,nt a 

«Mcn.Twhrtbe2ri[«M '? 

frartti. ni# einwrimMta ^7h’» rl j ’ ■ ^ *e^miiiiir Kaean, when the njr k 
mcnt fitToum^D^ iiid tbe suTitu/of been rnorlcd 

stated, in the Carmiefc*^ be '* *" thal it ww 

coniamniioi] nftthii. iilmul m It * Icliiniri to aecomplkh ■ lavuig tn I he 
Clyde U "r2C.O,00W/a^n^ ^At the 

Into iLn fumsee* en wt.! 1 . to 22{)i* Filir, bereto ft wna disclgiirgod 

eWebtli ]uit ur\],j cojt of fliJ MpEndilUTo of only oiie- 

tta blaej' ,''«* “ ^ «iiie temperajuro fn 

KeiUoti'i diiTecEEl in hooted fair HMihL wi.^*^ einuimrinii ce that Mr, 
Should fiiTlher blast ftm«ei» heated fayeoke. 

i.b. ~5rfS^x4"irs»Ti;” 

Jif/mng Femm.—The hjfinjivn of pjE-niEial 
J»toc™ of cnnTCTsiijfl, Wbieh the expetiNi^ of oiir'^ modirni mitrrmedtnts 
to belierre li tho beat eCQDomy in themmunifinn nf rlT’'* ^ them 

qo^lJif rendered inidleable in fiirJl* mc^ for iwEng euhse^ 

nnd^ood to he unbeeeuuy to ilm pmduedo^tif ~™,™i * it ie «n 

employ^ fnr thjV puipose an Bmall^Tdinci, tee^f^* fiinHce* 

siMtiro of one of them it glinen in the cut on tiifliiErjM; a Ycrtioal 

trough, having ibeee of iti eldee mndg dniifal,, f “»tljtet«at-iron 

■ •paM between. 
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arvupd which wjiter h cimaed to flow 
fiiam An ETt^mAl nstern 6^ thE cool- 
ID^ Ctfbct at tUa f^rvlti^ M 

pKTEBt tllB foia^n or other injury 
of the metal sides ol the rumofc by 
iho Ullansa hoftt^ at f (ill a Iide) m 
two pipt^t Ihrouph wldch ur is 
£ar«d mm m hlowiig machine upon 
the maleriaij lU the trough; theH 
ptpw are kept icooi by n conatant 
airasni of wslw olwayi flowing airiir 
thenv bmtighE on by imill pipn 4 
rc^lstc^l tij Cocl.i,' Tbc bottom of 
tlie ^miice is olT brblc-, on which 
tho fuel la laidf and uve-r it tha pigi 
tu be refined- The buildiiig is mr- 
mouoti}d bj 0 wide chimney about 

frtt high, and the franl, which k left open* has a projecting roof to cnriix 
the woikmen who attend to It- Tn Weiea it imniol to mate Lbeae fumneea 
what IS temacd / that i^ the fit'o h lomewhat largor though lingle^ but 

tha Mut ii doubler third being Usually three pipes uid tuyoros on each of two 
opposite jidca of the fiimace; each of the pipes are generally about an inch hi 
ddAmcter, and supplkd with a blast equoj to ahoUt 2 or 2| Iha. preiBUTO upon 
the M|uurd hwhn The p^ m kept in o f late of fusion fur wrme time, eipied 
to an iDlenae beat frooi dbe powerful blast just mendoned, which diivei o^ a 
pnrtioa oif the carbon liolted to the mrtaL WboQ the Operation, which UiUall^ 
oocupida two houiWr li deemed to bo compkie, a hole in front of thn hearth la 
tapped, tlirotlgh which the Ik^u^ motali flnws into a ¥617 thick nblnng fiaE mould 
of cast-iroUt placed orcr a cistern at water; this caoses the metal fa be Tapidly 
chilled, which Is thus brought Into a eaIec about 2 tcH brood and 20 fect long. 
This plate of tuclol Ji estfomcly brlttki, and prwnti on its fracture a n1vm 
whil^ntH : it weighs abeat n tan* Tn some refinerlea eIib Ibrnace is lined wllh 
Errbricks or stunesi wilhout water running mLind ii, and tba refined mCEnl la 
cut upon eand in ihallow moulds or dipresaioniiif flud WiOCT ii ihcii thcoWli upon 
the metal to coot it rjuickly. As instLendou or neglect on the pArt of the relmei- 
would bo pToducdi^ of Kncm Iom to the iron master, he is (dways paid 
BccPidlnp to the metal produced^ Great axpenHuce and practical shill stb reqni- 
aite qualities hi a reisner;: his occupation £1 ooe nf great personAl eaertann, and he 
is eaposed to an inlunsc ihal ua one iLnacctEstoDiod to it OdUld enm appraoeb. 
He puts the char^ of pEg* up™ the fire^ attends to ths piogress of the m*Idng, 
AUpptiea the dm &mn btoe Lo thne with cckfi, frequently odrring il up to cqUoIiaa 
the neat; ebcs that the tuyeres arc In good order, and that the water circnlatea 
nnlntcmiptcdly; nina out the metal when h U ready ^ he temam thepiaie 
from its tuould when it has a litllo Eonlcd, by meana of a lerer, on to a tnich^ 
^ind wheels it ont of hhl abed; he tbEfi praporra hia niuuld for the melt plate, 
removes hia cmdcTB, and TtpejUi the op^ratJonr The quantity of tefinod metal 
tbiis produced by a doohJe" fnrasce m Wales^ Is from CU tn"7d Eons per week, 
of ^ days of ^4 b onra each, ihe men WiHrkEiig m Innu of 1 *1 boms at a tlmeir 
and ] 2 hours rest. Hie ruflner lelEictfi bla tnalethds accurdii^ to the quality of 
iron vaniML Tho beat quality u from the dark grey plg^ ot 3, ond tha info- 
nor sorts from briaht, mottei, and white in theit order. Tho my wont 
while iron cannot k used by iiielf m Uie rvUnery j hdng almost inmsjbli^ from 
Its defidenoy of carbon. It la dispo^ to clog imd settre on the hearth. To 
work up »¥^h iron In tlsa refinciy, it is miied with pigi of a IwtteT quality/* 
irr ihckse contoiniim tuoit: eatbou, thn nnifln ocnuemng frjaibOhy, Wh«n 
tlo< 3 piga ate usei^ it nquiTCi shunt 22i cwl of them to produce one tim of 
refired metal; the “yield'* hawe^cr varici^ from causea before odverlrdi 
according to the d^ee of carhanflikn nf the pig meLol enjoyed, tbr quality 
nf the caka, the fnanegemenl ul tha bloat, and vurioiu olbrt clruumitoficea. 
Thii roductian of weight b hnwem not on entire law, u s qumitity uf 
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lao&f* 


^'ctndiEr” is vbiE^ Enalm ag tllE Itip ftf tb^ snd dftBthrt Ji^elf U 

it ™lfli lint cjudsT ce^QLDifu tmiiklly abaai 50 jwr cent, nf iix waghi nf irwiu 
wbidb U Tccavermble aq tbc N«it fumoec. 

The JWnoc#-—TL e Dfqd pnKsfiia rcifliiMi in difprivln^ tbe iroit nf 

Itft tExndtiltig carbmL uni qjtj'gen (« « far m thmt mav be pncticab^eL br 
wMch it it rendered Dui[!eflbk And b cdramiufcd wrmigbt^iwi,. Ftjr ilhu pur¬ 
pose the britdfl ptjitii of whEle re&qcd Inra a bmkeq up mte iimn pietc^ md 
bruUj^bt ta the pcidiUki^ furnace, lumclttaei cdlod Ibc baliiqE fuirwice, fftm 
the oirettQtitffincfl of the bon beirtp Eher^tn mode up intu aboqt (he uee 
Eod fthape of onortcm }mT^ of bread. The fumeea dideri but little fnim on 
ovdmatpr reeertMmtojfy furnace, RB. wiU be Hen u|mq refb^nce Ut dw HilMuiiiiMl 
eiijgTaviiigi^ in which 1 cibibiti e Tiirtaiail Aud longltcidiiuj fectiiM!i, end 
2 on harboutd Bcction or pliiTL Am i .tron^ Haraing fuel ii refinbed in 
Lbu □perndtm, iSoal k cm^ ed m ptcrciroce to coke, die gsieoQi portion qf 
Ih# fortnojr being rend^ted ospiliible u fuel Al o Ii die oah-pit + ^ oTii^Ea of 


I. 


Fig a_ 



loq« grale-liflBK on which ti depomud thi eoDdj inirnduced douujth 
e oloM^ a«pi diwing die chot^ ur otoking, hy hEapl^^ 


. -a- u aperttuc 

l*“ping up thfl unuil 


Mol agmln^ it DxtEraaltjri whm it i« funned ^to a ritt mufT" i “* ™*“ 
WU3»K, nrtemttUng » 0»l KUtUe; « d » the ^ 

bricks; this bfllloW ceatutg is connected extcmijlT with 

convey oH' the «r, which tt cauicd to pan tbrnuA i* jP??® 

h«t it thm ebeiiHcti, the Sn'hridi^ u pravetit^frivn i.,, , itul tb* 

in tense actimi rf tbi iLunc. At e ii tbe tmia of a bod by ibfl 

a «^avE iWi it is inpntirti^ upon e ^ 

solid nuMHiiiy/^eetlu On this bod the niEnvd j* j ^ 

■-V to Ibm-. .U. « S'* “!»«>* 

t .toto, ^ » to 


to tbff heat ^ th? 
tacLikl in B coniloiil 
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willed tile cumiit Ilf air thni p€«rt tliFotigli the firale-bnn itrikM; tmto. the 
metaJ the Ikmfi ^atti oicfnd, puahi^ ewer a dam * thitiig^h the threat A, into 
the i^htomEV ^ which ia emried up &wm :&0 to 4(> highj and is piwided with 
« damper At the tnp, by which the pnddler irguktca the of dmfl; md 

cenaeqneqdy ths htat of hta Fixntaec; for dami^ KlDtf psrt£ of hli OpcrsliODi^ 
be rt^bin a mm InlEnH heat than at erthen. The drofl tbriHigh thrao fhr- 
iiJicf^ li hequendy pd m ceu^e the HameB tn HBcend abo¥e the chimney 

mp, uvd to naks the damperj ■rtuffled there^ red hot At jr ie a aUtlilig dwi 
eiupended fay ochoin, and rolerd ot towered by a lerer it/ At the faattom of tlie 
door ia a iduII apettuT'e (m ifaown ia Fi^* 1) empfaiyed m ipy'diote^ arid fur 
the intFoductiofi occMionjinj of the puddle’s toola withoct opeqfnif ifae dooTp 
There k aJm umaJly atietfaer email aperture at lined With a m nr4wT^ hoi m 
ettve, and diiidud fay a itiirttdoD InCn two CAVStiCiy tfamugfa wfakfa the ** ehangler'' 
pule hit iron faiirfl to be faeated, oh wiH be hroiiftor e^lafned. The dam j 
tjefore mentioaed k groafr^ or furnpred (« wm td ^ tn aJlciw thu 

ondET or otag Id ruii On into b pit n, whcncO h ie dHchArigcd thlOUgfa an open- 
Lngoout of ibe fViTnBce+ The cfaimnej it boond tugelfaer at difTerent puitita 
with btair and the eitemal udee uf the body of tfat fiiniaOe ia encOMd in iron 
plotei, bulled tfarongh the faHek^WiTrL AH these preoautlana are^ faaw- 
erer, lusiifficietiE to prevtnt tfac €-01^' dutortiuti of Ihe irhrft^ and vrhfeh wunld 
withimt ibem wn fill in to nuot fay the deatructire effectv of the dec. Urn 
Einplo}inent of a sand buttum to the fiimiire, it ti proper to mentien^ k now 
gelciDg inlo difliae in many pa^ in Ikn oT &e aond, a ifakfc ntst-imii 

plate rormi the buttum, on which ia strewed a enni crf tbo oiide or emder nutdo 
ID ifae pnddling liriTceGfl. The puddlet iff aSiifftcd in oil hla operalioiiff fay mn 
m&riior workmin, termed bit " nndrt’hand,^ wbo is net r^ognised hy the 
moafarr^ bttE paid fay tbe puddly. The meCal faein^ put hato the furnace^ tbe 
door if fbiit derwn and carefully duKd to ptor^t the qdmlHIbfn of air^ oa nnj 
admusifin uf air otLerwIie than tfaroogh Ihe grala^hiEr^ tendi lo demiige ur 
modcTBle the proper cwrenL In ohou'l hnlf on hotur the meto] begha to- ftucj 
at which time the sewTH lobc^ of the puddJn- begin, Hta first hnHiness ia ao 
to dispose the pieties of melting mctal« that thuw which are the least exposed 
In the Actlun of ifae flame may m drawn mure Immediately under rb iuflucncE^ 
and that the whole ijoautity may be faruiight to ffae ubid Add fftale, Oi neoriy 
aa poffibk at the oemc thne. If it ia uut ao raana^ed, that wMoh ia hjit melted 
bmna to fanru and Wofltc before the otfair iff ready^ and the yield £i tfaerefoiw 
inferiur than when all gociun well tugclfaer. When the whole Ul molted^ tfaepnd- 
dler, somEliiiaca wilh a tool tUTTVed at the ehd like a faDO^ and KFcnctimea with a 
flat onCf ttira It obont diili|i;ai% in all dfreetiom, ew^Ofing crery p[kn of it in 
turn ro the actiulk of the flame. lu dnmg thia he ia obliged lo h cunatontly 
changiog hia tnoii^ whiefa vun become red hot, and aru plnug^ oa they are 
withdrawn, into a Teaael of wator to cdoI them- The ISoujd moai fae*T« and 
faoili 01 it iff faeiDg ftirred, ihowkg the eecape of dastic fluiii. By degree tfaa 
metoi loon itff fluid property^ and ossumco thn appeamitce of a ioow graimlatcd 
BiMit ^e uaienia] paitwOea of which appear in vivid cumhufftion^ wfallat the 
main po^on of it itleaa fariniant; theae onpearanceo mdicaic Biat tfao meial 
k coming round tn naturop*' aa the pod^-er terma it; and to acn-lcnlfl tbk 
pme^ he freOTcntlj tlirom DUtne wnter from a scoop on to the metoi^ ond 
octmianaJly addfl a portiim of the black oiidc of tma ffamied In tlie mhae^itcnt 
procenei of the fiugc, which the werght of hriprnduct of mflnl is Encr^ased 
He cflQtinnEB to more ibo miiaa about vigtirauflly tfll it faecomcff to thick and 
tenocluiu al toidck together and form into faimp. At ihk thne the puddlcr 
with great dnleritjr erposod to a fleTerely aeuftilnf bfjatp and a light of the 
rawt dozKfang brifluincy (wfat^ do nrdiniuy peraon con eren look aEmit for an 
luitaiit), aepMTslea the met^ mto moasuB raaenafa-lmg In and flgnre Oliaxtem 
loavca of breads but weighing from 50 In b6 Iba, eochp eaUed ” puddled bolls^^' 
and baTiog arranged faiff blt^ of uictid Upon their rftTtflcd hcdi they Dfc lefi 
tlioiE iTKpoicd to the Gonthtnadfm of the huet^ untn they can be Bucoe^dvoTy 
citrarCcd and doliTcred bjjr the undci^hiuid to the ihmBlet. B? ihEs mode if 
puddling, a lu» of dme it inckLmrd^ by the hfaliug of die fimb metal for the 
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tiflXL belch, MDrOimti^ Id t]ear]y half an Jmirp bHidn the wuie nf liirl dun^g 
diet period^ To obmEc tbcae loracit Tfliions CMiiriTim«a bm Iwen remted Id 
fdf hfBtic^ the fr«h cKtLt^f] of iDtslii!, whilit the prevlotll bmlcb of paddJiMi 
InLIf otc boilip iitin^ed or toUhL TIm Iinipleit end mist improved |ikii deums 
inenddning. [t ]m niErelj to meko the body of the fkimnoo longer thnn luuni, 
and to hmwe n seetmd dewr between llmt whore tbo pnddler worka md the 
^utLQeyr Thu B^rds niiBcieiit rwxo for the tucceedinF choj^ge of melid, wluch 
ia 01 the idmD time bo near the workmaii that when he ha* completed the heat 
and feot tlie b^iiLi to" ihe ahinglcri the nfwty-'prcpored churge ii jitit in the 
light state fw him to hting forward and tecommaoco hu opemtioEu upon. By 
Ihe puddling hiTTi*i:« ftmt dBacribed* hut wren beaii ™dd be compleied fn the 
tuTQ of iwcl™ bnuir*; hat With the improreJ fimuce, umc heat* me cEhcled m 
Iho Hin» dma hf ddb podcUer, the romk* boing twfrnintiu more of 
withwt my oddidQnnl quandiy of ciudi, 

J^atlea&Ie inm predu&id £r€^f^im iAf0rt wvh thmS wJL—A akm time ago, 
a potent waa taken cm in Amenem by Mr,B,HowcO, of Fhdadelphij^ formi 
impmement hi o hloomety fumajpe," -- ^ mem o/ fcdwiy and iJte we of 
fo^ ™ ora m diretify comrerud iwto maHeii^t 

trat^ ab this mrention would bo- of immtinai] importmiea in the oounlfy, 
if it could be faruaght luccesaJidly into operation, {and we ctin diBcover no 
Teajnn why it thoulii not,) we deem it right nol li> omit glring a dcacmidon of 
it in thia wark. p r 

The ip«cihcatiim, after adrartihg la ihe drawhiga, *' By ihcM, and the 

n^ and reh^rcOEM appended therclo, it will be ae«n thiU thu furnace comhinaa 
wiUdn Jlaelf the advantagei of a cIm furaaci- and an upen ftra ^ in thia rtipeet 
diflering e^dallf fiom any oUicr now Jn oac for qmikr nMect*. En the 
iip]^ or doflc pordon, heEng all diat ohore the hearth, with anthf junie hmI 
eKCitM hy a proper blasts a degree of heat £■ phtnined mutih gicater than 
poBvhly l»gmErafcEd hi thu mrdinory fite with chaicual; whiEj the lower per- 
^ openmg min the hearth, and permitting the ftw mitiqB of hlait mwli the 
Wthen, perform* aU the olhcci of ihe opon Ere, or foigr, Tlia dA of the 
furnace and ihe pro|i4Srtiima may bn taried, if the principle d" ihc doH and 
o^n nro be retained:. The fiirooce being lhat healca tip in tlio manner 
of a GominDn ctmuK the pnxem ia thua cooducUd: the coaj hBv'tne Ktded 
ai^en^ (ht tWpnipoae, it k e Wed with the proper burthen of ore, 
which Wffl vary accmdiiip to tha qnahty mid kinA The cha^ bpe then con- 
tmued altrmarnly of tmX ind^ 1*^ cre innn anrvca at Ihi in a 

itate of pulid fulion, aM u ^n, by the intenac beat uf that pan of thu fht^ 

^ deictSamg mm and 

below the direct Mtton of the bloat, a Imge pmt of which k driTOi ™t at Uie 

^ that pcnion of the me wy^h baa reached lie 

hearth, it la tbi^STf hmuaht, in lanpige of the vmikrn^, »lo namre 
m other word*, into mai«ibln nun. i it Bmk« bmthe ccghL, of thTSi. 
the mail inw» may be driven into one, and a IcKio ihaiiNEl 
dncboa tD pps It Iho 

With a ptuper matEument; onother inUmment or iiraep i . «him™ 

duced At Rm hold up thu burthen whiJe thil u dnUiF. ^:lie W ^ ™*TO' 

bio a hlooin undta: a forge hammET, ne passed tbocnh t ^ 

done in a common ebaffery, or m a hcatiiio fiiniaee Thi* *hjcb may be 
at the pieounG at the WOrktOMl, and U h»d af 4 oaub> 

accmnulaleB, U U wUbdmwq^ u aWre deaciibftL^ Ift J *™Cl£iit for a Jonp 
optrallon, it will be ncceBary to charge Ibe fureaFP^ ™ 

top; but aa be heat UkCRaaea, the bdaht of tb/quite in the 
dhEEmkhcd ; and at a very high tcmperaiEiiiw fkim tv«. * ^ gradnahy 

ha found EtliiciiniL Tbs E^der produced in ihi- ^ ^ 

accond tune; an apprspriAte due fadlltalea ihe nn<r»«l Working A 

fnHd, nUd abka, AOO h thna mtcrpiitod tutwcehi .i f aa It la ftnl 

hearllip Mid tllA CCftL, il contributcr to nrerent » bwUotn nf the 

may or may not he left In tbe lidce nf tbt fumii^A f ^ Bnln 

tho intruducUon of bats 
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iii aie] in the ircra fitiiii llie bottom and tid^i; tmt thii wili oltm 1 i£ 

necpvwy^ if thm of ^ fiimacp be thrown forwirdp And a 

proper direction be given to tbfi blart; for which parpawr, are placed 

in ditfcrenl podliatu on three eideJ of the furaoEtp afld At ele^ol^DiiA. 

Um or two piptt may he used At pleaanreir Fretn tho foregoing^ ft mnst bo 
obviiHia that V rapidity of the procw, tbe savtiig thereby of tame oiadUW, 
thn ■nb iAJtnlion of a chefflpetr mEHCi powErfnlj Mil abiiRdaiit fuel for that tioW 
in UK* and which Ij to inadc apphcable to ikk olgect by the MCiiluj columio- 
tiun of ihli funuteev — impOltlint nnpinveioent haa been efT^ted 
ill the coiaversiiai of irnn pre into inoPeBidc If-oii* Tbe ^ilowitag d.rtiWing*w 
iw l, 3, 3, repcettnt an elis^ftdoTi+ and vertical and lioriio nbd aecUimi, aU 
drami to A acale of one Inch to three fhcli- the aamO referritlg lo entre- 

apiitaiiug parla of each. A U the tuimel heail^ where tho fumace u chargedi 

Fig. L 



to be provided with a ottcTi which k ploeed on in the inEervila of cha^n 
when U3C coal La low. B a projeedn^, brilkw hearth^ fm ihe rHepdnn 
cinder and ironr with a cind^ hola at C, to be opened wlaeJa it la wmhed 


draw off the dnder- D D Me hlwrea 
for the mlFodyctiDn tif the hhat, pieced 
m diBcrent p<^QCia on thran rtden Af 
the furnace, and at different elevrttioiia^ 
to vary tbe direcdon of the blest at 
differenl itflBci of proc^ Ihe 
bad and fratil waHa may both vt either 
be thrown or inclined wmewhal more 
inwwnl than ii tcpreoelitod b iba draw¬ 
ing, and u indicated by tba dotted 
line cm the vertiCld aecdon: and with 
advanlaire when the ore b not very 

C , aiid makafi loych cinder^ '^a 
[VM b to have over it a bi^k 
canopy ciT chiiiLncy+ lo -aid re cBoying 
off Qib gps pvea ont by the CmL Tbe 
furtiAce la lined with fire hriekj and la 
catted with caat-iren [dat)^ wcnred by 
■ifciiig holla. kej;a» and imw*, end 
bEiwean the pu^ff and thn linings 





St's 5 
























770 


IRON. 


fig, 3, 



ccmiiMK] hrwt, vitll H tliin pjtckbf 
ot Mfid; ibc IflUer, tp psff-VeP fc injury 
frnm cx|uinii043. Iq l tetflr to Dr. 

JfUiPS, (the editPT d" the Jmfrnai rf 
ike Itutiittit!) Mr. Htrwdfj 

tlm |Htenle« of the fumaoe juit 
dwribed, atAteft that he hid eom^ 
pletely ^lol^F€ded in making bAriran, 
mid CTEU With withouL uoA 

ferin^ the i™ ip ced; and thaf 
pTBcttal fERgemen, who 
the minndl Jabeur, were JivEuniibed 
Uyond meiiUrEi b± Rie rwolij ihe 
iran Si giud aa that oiMde Ht 

the ueighbounog foj^ in din old wny. 

Bf*^*'* crantfd in AniciicA, to Mii C. 

iMTDi otio tp be weU dMnvmg of tie altehtiira pf tbi h>^b IrubnBiitnw. 

®fl****i ^ »»j, uncol£e< bJ in Jiwh Jl tnuinor, 

tnEnnmT ^ of lA Rot brought IDtU Coiltut vftll the 

si lb* minenJ ea^ pnt oit 

^ film*™ b» Acquired a ncItutgbiAt, p door m tiw 
“P^f*** tbroagb whieha budit! of^pTHml k iuiiDditcfd 
™., tk- t *“ “*!P' "'ereJ »iti a stniluin of lilieiauj laod j 

^I?an'd^rn‘' ■idlabrihpisd, .□ « ,p il, a buah.l of 

tbl^^lTfk.T’' p'^' ***>''’y ■“Haer of the iDctd ie eiptyti 10 

^ i- *‘'*w <■» **ll "uppliU and 

perteiv^ll^ rT' *" S' ‘b" "(wfcm™ 

^ in the ^1* ^?*l' “ bfln mbbte paaflttl thnmEb » 

tknn Tri J £_ ^bdo pf thp fiiDtiil ffoiii ihfl jutflip U]tn tbp hojlini He 
of ibe inetij^in «bMwd upon the lurfHee 

itimd. it will in Ti.if k * ’’Pi the mclal fUtpiently 

4 ia ™e!ttd doirtL, 1 m snfiicwntl? 

ta hi it oet of the ftnipor. TIl, oen«^llon 

'! “l™ 15 to la hmhih, and pf cImVodcJ „r to 

^ ton nfne^ j and the ton nf meul fi Dbtpinpd Ihiin miIt 22 <nrta. nf nia.^ 
intrtw hent nf ihn fornBee, the TnUtile pAtii of tbe wilI^b 
aoni^Ed, t* pw along iLa Timf of tlio furnace into the fhie, while the inTfac 
Of tie I. ™rrt.^e^ b, the cinrctMl and the «ur», *hiehTn all ^ 
uppenn^^out ineorpofatitig with the metal, fiefinjrj, ^ter the ob^!! 
wiy wiJl be of ^reaC odTantaet to fdrirn that make tlifir hl^rran^ 1, “We 
Chatooel, a. it ^paa% State by mean! ^ 

«ba»Pd UB^ The iron made iu tie mann m* dMicriied il eiid m ll^n’iif ISSi? 
able, dOBC m texmn, md fibroin. It is wofthy nf observatiDh tliat ^II. *" 
"^tiraa UP mactunerv attached to it, and the nro««^™«^ ’ i ^ . 'll™"* 

tome important aafingi tP tbe mamjfacIwtEr.^™^* tppeBr* calculated to effect 

emptmed h mekimff Ji-m .—A pntent mu taki-ti atit m 
Mr. liUrkco^j an irnn tnaiter uf EdgcbaBtrjti pfar BtrmiWK 3™®^^ hjf 
mum id tlifi TnuriatB of fdidji, fcommmi BaJt,) ha tho irorTm 
M iLp „^hd fa hr^Aking down imn 
s-'Ud tn ^ priadiirtiTa ^ ihit lunghnfi® mhl milfaabnkl wMdi 
beeii only bj Loborioui und essTOivijte mKbanL.i ^ ™ 

l^rtlMi ttf *fllt In Uitf iron vju pboUE twu per cent* far 

nciac^ hfij pmmi tJw adniiti^a of Ibii far e™ 

noE infurmoij; but h might be prefmmed (ThiFe 
il* hAvmg ucitrd the EWjdTy of DElten^ wl» bate irn^ t H^CDfid^ froin 
HHltsiag iron ; uiKingfiL tliESH wt may particidiLrt- notice Vr T 

LiTHpppl Street, L«tl«,, ,ho appears to iesilri“ 
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ckut (pf an aid fubiascd ftiMpt haok^ Tbii ^nilcEDon adds (in Im dnt 
paleat, potadh lo Mr Lntkct^ck'l MdA, in ma brttnfKrrtian of one part gf 

tha fnnner to EWD d the latter; and Eifthip mfatqre lie admliiutert 15 povnda 
to ihe ton of CH-e in tha hlaat furnace; in the rcfimn^ fnmitK 12^ [bl^p tiid in 
Efao imdrUin^ furnace, 11 lli^ to tbe tun. Mf. Loinbeii;^ in the aaccWdin^ 

1S3U, took oni ajLQtlit!r patent^ endtleil “m imprareinent in ihe of 

rnsnutouring itbn," Aa. Thia impruTaniEiit cemasied in the addMon to the 
Former mixture of ttpa parti if limi} ibtii making ft tm parti of dob 

part potidh, Artid tun psm Litue. BiU nolwLthatttndii^ this noirErfiiJ and uorW 
BUjdiUryj hr doea net dtminiab tbe> quontiiT of the miartiTret ont Titartj dntiblea 
it After thia axphuiatitm of the nature d these prEauniEd (HicoTerieo, It WtU 
be imneccwdfy to enter more into detlUp Ui leftpfiOtS tito 4pjxntitiei of the 
fluiLEA to be oaod in the ftof find mccmiT procemf nf the iron toanufactiiie. 
We ahoidd not indeed b«Te noticed theae two la^ polenta ol all, were ft lint 
from the cirouiiutlinc^ that thli apccica of trmi tUokiTy hoa been, and la priv 
bablyr Btiil cond-nc£ed upnn ao exteuiire KoJe. f'tf thfi novellj of the 
•ohemet every chemist mmt be mmm, that fl]l the auhatoiKea nienlioiied 
hove beBTll un*enrpaIcHlilj uoEd u cooYEiiieTtt fluxea in the asax^ fbrnoee 
for n century or morej jmd aa lEspecCs tho oligihUlty of their emptoyment in 
the ^11 lahormtDfiea of tJie pfcicnt djiyp ve 1ta?D the aoicntilld: and proctiEiJ 
authority of Rlr. Dxfid Muphet^ for obterrin^ that Lhey are eunuderod 

Hfcp] W- 

Tht #brjtfp J? 0 ^p ifc.—for die purpofc of inEit>dusttkg lome recent Lmptwe* 
ments cooncctEd with the pfarionaly deaaihod departmente nf the manufacturep 
we broke off OUT narradon of tho ujniai train of piCKDCiHag of aii iroai work ai 
page 7^, whjGTU wn left the puddloTs' boJli In the furnace ready for tubsc^Lienl 
owrationx. BithcHep we may obeerrep Imagmiuinn hai had to pictm-e to itself 
tBtf inteuBe iLCtioa and ohanges that have been gchtg forwatdp aneoenp and 
uubcard; hat banceffvrwanh io the eumpledtHl -ar the WTDUght-Lrtm W, tho 
rod, and the alicctp aU li utivEty and motjorn The dEpaitmentx where lh«e 
artadei are ntnduced axe icncUiguoiu and. open to mh athcr; they are termed 
the forgo nitu the UuIIk and am more or tcu eXteiuivr^ acevrding with the mi^ 
nitodo of the iron wnrk. The ItopTeBaltm iipnti a ipoctator, to whom the Hene 
is nordp ix uno d extreme mtoreatp aud ons ^t ho nerer be dmli 

himadf in the muUt of machinciy pf a peculiar charactE?^ and of axtraordH 
nary magnitude, Temartahle for Tta ma^FenoBa end ita WEight^ and in itf 
edecta OBtoDlfihmg- In the nqilL al rEgnLor inlcrFola of xhant a ndnute, he sees 
the distant gloom diapelEed by tbs rising of a Fnmaee door, whioh opens tn hui 
view 1 chamhEr foil of dauxliito llghi hefbr^ which atandx an EiivuhnrrxMe 
wnrkminip who puHl trm the mwt of il a lump of iimip hlaimg like a meteor^ 
anddaahea it upon tho gtottod. Almost aa quiek m thought, Itod befoTe tho 
ftimaee door onn he cloi^ agahifc the ignited awas of motol ia eagerly enatohEd 
Up by another workman, with a pair m tongs^ who itnlatitlr appliea it to the 
largest groores pf a pair of sohn cyhodriEinf mllis,.^ whkh are revoixiag with 
great relMJty, and with lueh immeoK foreCp that the maw of iroii ifr u it were, 
lAor thnaigb the mils, and m w far altered in 'm iignTo, by the cumpesion^ 
as to donblfld in ito length. Ngtrit hstandin g the rapidity with which Lfae 
ireu mures hiy the rrroluiion nf the mUs, It ia uniformEy ndsed aa it comoa out 
hv another wdjrkjnan^ whsij with bia aafirtant, tow» it back ovrr ihe top relh 
where it m again token by the int wockmaiLr and paned throiigh ihc next pair 
of grooresp imaller than the former;^ il It Dgdn seixed by the workman on the 
oppwte alde^ and treaied m before; and ihai it trwreli backward and for¬ 
ward, apontauKmxly illnminaring its path by br^iiE vcinttOAdona, tbn^ugh half 
n dexfn or mcire atic«Kire grrhares; sH the while lengthening hiel^ peneciii^ 
Its ahapev “3d fniporiag iti quaiityp rill it mTire* at the end of ill jpumoy in 
abemt a ndnute alter atarting fimn ita fieiy chamber. The xpeetatoTt wbo may 
hare taken bix stand jit a ccmvEnient distonce, and haa scarcely been able to 
roniprc]]eT>d mure than the poa^biliiy of wbat he hsa seen dnuEp from the celerity 
of its exeendou^ is prebahly obliged to move fartbur off by the senrehing bent 
of the itili bright re^ long, Anisbed bar wiikb boa rESched him. Thli bur hai. 
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liowercr, not pmed lut chimncl hcfmn tbs cRulgEUt fonucE cpena Ri 
Tnoudi^ End aoaliiEr Irnght niqu of nietd U rtaJy to foUoW IBe fin^t j Emd ihuB^ 
li 3 ir zJlcr bu- k mndt tiU tits canlfiiti of ihil piirticukf fimiiitfi ate dtecluir^vtL 

Paring thij flpkndid opnmijou, die apEctatER- hai pEfbjipi icirc«Ljr looked ui^nd 
ym; to AeB A fly IfI vee]^ of twenty fret in dkmetETp nzid of tEH fUTLt WE^htp cutting 
tbvoilgb tho Atf El die mte of iiinEty rsvolutitfnH per nainuto; (more- tbiixi- ^ milss 
per hbuT^ ) dri^'Dg' by moAiu of a moBif'E Cf^vIlEEl dn its axia, ninnemui oilier 
irllEcIfr bI di&renE teIociILHs to cdmouiaiOAtE tbe rei|llJkUA power And enodub 
t4> Eimolu dtlier mecliAaiim EdAtigUDUi Add irniDlE; to olMTte tllAt ibrmi^ll the 
eqfi^ym of Other godt of ddE propordonSr the paddErouB roUt one mode to turn im 
their Ihaok axe^ nr necki ** iwioe aa inEHiy tiuiei per miiiaLe aa the ^EAi fly; td 
tnuo the OAUAE of Kuntion of the Imict, thjod^h a itdUt pininn cm ici AxiEp driron 
hy A great toothed wtie«4 which k timiEd hy a OTint Atblohed lo the luWcr 
cib^mity of djt heavy vihratniy conncctbig of a magniflceot eteam en^me, 
whiebj in iti own AEparate apattniEiiL or hDUKr k <qiiAffiag iiA poteiil vapoitr hi 
BiJcnct-| Blad diAtTjbiitm^ Itt oaniLnlitly renewed EnDegfev BTomid to a 11 that 
rEtpiire it ? dot excEptid^ the pomdcroilA niAchms which we shAll neit deAcribEp 
tJip efiicta of loJiicii ore the lorene of time which W* CtnnjJaiufd of in tliO 
tiwiktmikcr’i Iwmucr, 

SAingUjty or JKooni^^—^Tlw undEThwid ** bjiving drawn d ball am af 
the rurnoci!’, hia itipcriari tbo “ •hiDwin'," taket Lt go by 4 pwtr of iDop uiil 
heavai it on to ihn deprasiad ptut a of an onTil wbieli with ila block (nuik io 



the giwwid. and mting nlid nHscnij) weighi several ton*, it llie iama 
Sme onathor alwngler, ■whose turn it ia, (there being two ahineicra to each 
honuner,) drawi out of ihr Aimocc • atom Sat bar, otn; of (be two before men- 
tioRid, the end of wbich ha» been broctght to » weiding 3 » 4 t, and IkMow the 
coolad end wmp^ round a pieae of tLiil bagning, h» kya the ^ted 
end upon the ball nnder the hammer e, the firit Mow of tlie latter fowei Qu 
bar into the ball fluah with its igrtbee, and tfaej are ihin jputnnilv welded 
together, and form m it were, one piece; the bnr Umi hecoining a Lwe handle, 
W which the lUngleT ^ touVe nnd tuin tipe boll abnul “non 3ie anvil 
between Bveij- bluw of the hammer. Thii tummer with ita helve J weiehi 
between four end five tons, and makes uimn on average aiom IM Idows ner 
minou; it k actaalrd by tbo trrahition of aej lindet e. ia [hr ciwmnfereEce 
of which ^ fixed, atei}ual dwtoo^ foqr or mina wipen or coinn f f wh^ 
HlC«MlveIycpmE intoEoplAEl wiUi the lindEmenih aide of dip. 
hoiniaEr and IhETEhy lift it lip each htaw ahout IB mr ta ' 1,^ 

whenoE ft faUj limply by ItA OWd Wright; which otMintiM lo r ft:—rll ^ 
radure by a Vcy fei'hlow.. the uTbfoTilk!^ " I 

rough Hp^re W, iiAiiARy aboui indqei bjcaw, 4 «■ 

^rerXa m Ul’e foreil^ng figure. U will 
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kd !4 Clot in unifi^TTO flat fiwfft E*Ti.t is of a nuiod funjir aod hm stToml projL-ell&ni 
whidi anvwfr eo tho rouDdcil vHii* of eonimon and hiud tinmnirn, 

liirrn*d piua; bv [ibicllig tLo blmui yndi? tbese iircgertlnnj crosswayir ihp 
hloani 11 ojEroEidvJ lpngtEma>'v; ^nd by pludii^ tbo bloom hi tkat a p4nE; iball 
lErikir it lcli^ihTji.yi^ itii briiadtJi a iiicrGasEd, ntid tbp gTDOm ar dflltl whocb nna 
tbm iriid? are worked out by btill^*flg i\\t blcHsm HJuJpr tbe flat pRrts of tbii 
hiunrnar Tbo offect of tbis bilmmeroi^ ii not ^oufined to girin^ it a nair foim, 
but a 1jir]go qmntity of drnia ii thereby worked out, and the xpatki and 
fly oli' with gmt forced bo that the workmou are obliged to be protected with 
thiflSt batbpr aprunit le^iup;, ftc. It admetitnpa hafTpeiu, tbrou^i mismjuwcr- 

ment nn the pirt of tbo ptlddler, llmt ft bflU baa not jofficiantly **iiamc founfl to 
ualrnr/^ and ii illOVl iti indiilHiaitioii to anfamit to ibe gpntle COETOCtian of Ebo 
Itinamifr by bUlhtg and habbiixi.ff. Tbb ^rcien of bloom w called a lAariroeA^ 
and it tl thrown hack to the puddlrr, idiu boa t® pay q fine for Imping drawn 
it nut of tbo ruruBGc hcTott it wns euffiGienEly purged of ita uiipiirilbR. 

—In tllU csrlj atabe of the nidinnfiictuJP df ULdUedile frnu^ tbe 
odlee Ilf the hammer jmt deacrib^Hl is picxioraily Ctutfinod tn gkHng ibe hliMjm oul^ 
tdicut fificGd or t weniif blowt, whieli It i»brought iiain a ihape' that wilt permit 
af Iti beings while iilU of a bnpbt red hcoEt pa3^3ed thmo^h tbo abingling mlla^ 
Tbc pirec!9e form cf the grpovet in theBc rolLi ia not maEcrinl, ftod they differ 
ill MiOftt worka; the mtentLou ii la Teducc tlic bloom OA quickly aft po^ble into 
a bmadp flat bar, for a puTTioar ibat will prcswntly be tsplaiaed In Ibe ajinrami 
bkcteli, whiL^lkWe have lutlflr to illllltnite the Bnbject, two different klodi of gniom 



nra uiLroduced, bolh of which arc rioployod. In ihe above llgurCj n u represent 
ihc upntf JoU ^ i ^ tie lower; a i are lha itondardi tbjough which ibe rtroka of 
ibe Tollft pOH^ and ore ihercia mudo to reTelTie in app<feuEe dixoctfons by the 
action of tbe pintuna y»jiF In gear with rfttb other, to the ahafk of diia of wliieb 
the power « applied; and by a eonilmiiince of ffoeb aWtingp cotmtcled by 
clutch boxea, DipEinn is tiomctimei impart^ to a Berioa of pain of ioIIb^ anuDge^ 
in one lilie+ In tbo ptcCcilillg %ixrEp the dork rpoces between the Tolli, 
respectively marked a h^d iliovr tbo form given to the ban ns they paaa 
tliri>dgU Uiosei grom'eflt The hloam is sop|ioicd to be first pul through a, and 
then ibrougl] the Dtberi succeadvely^ uatl! It 1ft blVUgilt qqt ftt J in the form of 
a flat bar four OT five mthea broad, and half, or fivMighthft of an inch thicks 
By ibe isveic aqueexiog which the bar imdecgDe^ ia pasnng through thcEO 
roili^ on addiEinnal quanlity of cinder or foreign matter ia forced out of it; and 
it ii worlby of remrarkthat thftgltvOVea ohe poweifiilly coutribnle loihia eflbe^ 
The fonn of tb^Q ift OoL deiigned tu bv lui equilateral bcaagon, hut lhat of n 
■quare with th[? tup and bolEoro cmncn takrn n& In the hofixontal line 
Lhe an^ea are tlgbl Anglcfi the bu will tberefore |q that directxnn he made 
wider uiim ID itft vordctl breadth, wlitre the onglei bib obtuaa. Beaidc^, there 
are unufij between IhE roDa, wher« they are intended Juaf to loqch each o4her, 
link vacancipfl, mto wbicb tbe Iron b icotupmacd in ila paaeage, and n burr ia 
thui formed Upon ita oUglea; pow, by turning tliO bar ao oa to peaent Lhe 
right Eingiej oJid buira In the flat top Aiid ibe flat boEtnui of the wmOp or iho 
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pnlr nP grtMi'e?, Uhcy ats llnBrcli^ cmslifd dawn^ and Die drosi It tliiis morv 
^■rtieiriiUy woriti^^i mjt of the inetalr anti hy ihe lime it irri va at In the form 
of n flat bar, il con3idHral% imprut ed hi iti ioufihnest and iiul1i7itbnily+ 
NrvtrtJIii'li!^ tbe iran ii of ajt unmerthMUablo quality ; It ja adll hnpurB; b 
tw» emily biDkon; hm a jfr>Ligh scaly mrCue?, Bfid ila b^m are impetfrct. 

A’AnTTEn^ JAr JJari-—This TOu^h bar a tbcrefore^ immBdiHtely It tlM pftSMil 
ditLin-h ilie mill, mid while it ij ilill icd Lot, ppt between the jawa of n jiair 
rif iljewTa, worked by the cngjine^ ond ci:it Into fen^tbi of nlwitst q foot «eb. A 
luih- of altrETs purpcm it ro|ire««nted in the enmvitiff nf tlie great 

hjiniiner at page i x 2, by iv^fteticr lo wbkh ihf n-ador wiJ] rea^y eoniproLoDd 
unr mcptEmalioik of tb™. That portion of the iheara marked 55 J, oub mai- 
oatlng, anil u fixed; to tbe itmund in the n^oat Hdiif mad inbitAiiiial 
rosTHier Tbe cutting edge of the iower chap aL A b fotnird out of n stout 
■.teel bar; ft Ifei in a Teb&t«p mid u tberem futened by aertw boltt Ibe chap 
of lLb upper Ehear i * itHiniilaiiy nravided; tbu ibtarii iIib movable one, and hw 
ilA jobil or cotitre of motton fn mt UJiright ml y. By the rurolutiuL of llie dnim 

it cur KM round with, it an Ecccnlnc at aoJid crwik to winch u Join led a 
stout iron Imr fp wliSch hm facing jointed at ita oD^cr md to the upiu r abBorp 
EummiiuEcetcJ iti own >iliriiknr>' motimi la Ibo rhear, and makea it cat at 
CtldL alLematioai of llie atrokf; Mf ternludEjn of tliv drum. To pretrat die ate+1 
iidgc* of iLb Ebima fi-oiu being ioflcncd by tbp contMt uf the Lt bnrsT a amnll 
Etfcam nf wat4!J^ U made lo 0ow ocef tbirm cunstmjdyt brcugbl na bv a srojill 
pipcp or ^her auitablv cbmincL wnd regulated by a cock* THa Iwra at tbev ora 
cal, fidl into an mm barrow ur tnick, in wliidi tbey we wbi.'clEd away to die 
/wYrr. 

i'ii'rViy. — Tlic pilfr tbc plEBM of the mugb bar lugether in ibc inBnncr 

fcboita in the mmexed cut, |HJttiiig as many upon 
oiiB anDlbcr iu will form a bloom Or d finEibeu bar of 
tliE Bias and height rcijncre^ The plIeb are tben 
taken or depOitJtcd in n Bfm¥ei]J;cnt sibuatiou fur 
belnp jrat imu— 

rKr rthfatmg jPurHacc —Tlji< ruttume ia in bo eaKntlal raraoct dif¬ 

ferent from tlie poddllog furnace clreody described; but the mm who wurk 
tbem are luunliy culled baTlera,^* 

Boffiir^.^Witb on iron in^mcnt of the »bfljpe of a bakfr'a fWHfil, tbc bailer 
plACM caob pile on the hod of aand prepared to rccrlTe tbetiu ^ing carc not 
to dktutb tbem. » aa to Biiuaf any of the piccp* to project bcTonil iSe reaL as 
tljfai.- prnjccLng pie^ would, Ul CoUeequ enee, be mam^Or heated, and austaJn a 
Ecverer actioa of ibo JSn? than the otLcra, caufliug ibow ckpoeed parts to tium 
nr wjuie, and the wbulB uiose to ba dcEettoraled in lenacily. Tbc litimbar of 
pd« put into Ibc rbrancB la reguliEted by thoh raCp in order that Wheo tbev are 
n^ciEntJy h^ed they may be nuickiy diachargoi!; and aa bcarx'lMR, 

rake longer to rcdJ than am all light one^ a leu number of larae pfija oh put 
mto a funmeE in making large Ws. than of amdl pile# m maWair smafi hin. 
WotwjthstHndmg the halier arrange bJa Imtcb id that tbc pOe* toy be com- 
plEtely brited in niccei^p be exeraaM hk judgmeiit Linou [firm with bia 
englD-bke ey«p ai to which bloom la m ibe must forward itaie. The TmTIera^ 
j^cri^ga are likewnc rt^ied by tho state of the otlicr hatlint fTincea of 
the wwk, wbD^rtKtacU arc su^aivel v worked off] 1 f ^ bofier Ebetib bl* imn 
to long m tliE ,t U ibmby mpidry waited and dEtErlomted; uTthe pEfiar 

^ conna^itly al work, 

UMd that the jKiwer ofthe oi™ may not be wasted, the blooms ifii are now 
lakEU out of 111 * Tritotmg farn acc^ me pteamned to be of a maallcy adapted 
m tbB manufactuTa of commem Lar-lriim of which tlicta U a vm' 

% inety «f ; hot the great bulk eDnEoilia of three kindly 

3rjrra°.“”“ I" tTZ'sz 

gieat ntoitbis dr nib la rvfluirtd m m iriui work, ji,c 
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ponderountDoK iu wnii worlJi Hi&BifiU aT npwardi m a tiusLJriHj poire; nrni xhm 
arc avmTfiDtily fimnt ten ta twpaLy piir of ■tAbdaidi fAird iti the itumL linn uni 
miM menner ihoi art h ^0 for rccepllori. A iuMciunt 

example of ttik kind of methflTiiiin far bare hai already Wn 

fllTeti at in thp tfnt ai pa^e 773 j in the ilTuHtratioa which foEows, the mllm 
ferr Tnnking mNnii and ham 05% ihiiWD. mill ttre coUed. Jhufiiitg 

rmllar foe t&e bnri piPTiiiiUEly to hr-wg bmn^bt to tbenig ja pewd thmugn wevenA 
grcHiVea of a poir of ren^inr^ rolla, which ue of girator diameter the 

3. 



finishing tiiUb, and fmniAhed whh In these tast-mciitaatlcil^ the 

ban ate reduced tn mrarij the intended lize, and they arc then nin Lhroii|;ll 
two or tlmr nf the linkhiitg tulla i cadi time that a bar ia pai^ieil 

through, wheiEar roand or nt^iiarOp it u tnmeii a qiMirtrr round to take dIT tli^e 
burr nr hn^ fonnEd ai the juu^tinn nf the rqUere, end ihrau^h llie Lut halt It lj 
nEunlly passed twice, by which its Egure ia perfected. The of the pH log 

tmd tevn^rkiog the ItuUp ni jtiit ddcnlicd. haj hetn to wdd the Kveml lay^raof 
the pile togfriSerp whioh thuA lecottte one tkilidi tniHf, jKiHAftnsing a fihrnns iex* 
turv and on iuerrased mia^hne»i and dimiig the opariticin, numy of the 
ImpuritieB that the imu had retained are ezpeltEHl. In rollin;^ fiat biir^ llie 
treahnent is diOen-nt finm that nf square and round \ ihe pile is dctcT presented 
tc the mils with die ed^es of Jti tayeia nprardst hut olwayi with their flat 
flidcB hurimotoii fur were ihe bar rafied upon rdgn uf the laycn, the 
Welding wuuld |irrDbnE]!j be tcry fmpcffcct^ and the bar eompAraltvf lly wfut. 
EJech Gir after it k cumplrteil in the rollsy u titken hy two bop with longs, 
whq firet put the marhi no with bIji^eL punchei \ they then prDB4.-nL its extrcmilira, 
which ore uBitialLy nig^il and uneven, to ha cut uH^ hi*^ o pair of »heaj4 that 
are Euuataoliy cppenln^ and iliullln^ by the action of the engine; the boyi then 
take the bar/And by it along a tohd oist-lrtu he.nclK perfiTtly flaE, nod having 
iL itriiight ed^e cn one side; and ns the W it Btifl hot, they Esi^y nieiLe it por- 
fccily straight by a few blows wHih w[H>dc-n miine^ 

Pfocev UniiiUff—Di^Fcit and Improccm^ir -—^To giVa the rcoJiT a. dcOr 
tUBight hitu the mode of Working a bar tfinrUgk the ruDl, it Jipjf»ceLra to he 
niMretaary partly to repeat whal hos bceti btforc but iuip«frc[ly UullCtMl. A boT 
of imn^ iij« itpoaEHFB ihretEgh each iuctctiiivc groove of n pur of mllH, li rrct'ived 
an the oppoiite aide hr two mtn^ one of vh<tm drewi it out by the end witJi n 
pa[r of tonga, nnd liia ether Hipporti Lt by a leter to prevent iti makhig tuo 
sudden a bend i and wticti tlu^ bar if ihimtgft, thfif men pitch it heu;^ again 
over the lop roll for lE to p*?™ through the next groove ; nnd thU opmuinn in 
repeated until the bar if i^uo^d lo the required fixe. Now it mnyt he evident 
u|i«n rofleethon, that this returning of ihe bar over the rollf occupks about aa 
uiucb ^iiae aa tJie achud raniog; confi£;^EiPn fif ihnl the fran b^omea cooled in 
prgporriuq, harder, and rf quires mure pwer tundi it' that the wnrknicn have 
i. veij severe labour Iq perfonm and are all din while expiwf’d ta a scorching liruL 
Thew defects in the pndumry process of Tolling fisnuLJy struck the wriief 
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Btferd yvm a^i wKph he pfCipoieil two methmlj of MElllimqiir TOlIin^p 
hy wliicTi It wTiOJi MtimateiJ lhai ihe miinnal lobotir WOttld be greatly 
the MjTKrajJ m^otireiijcnco diminielii&d, tiiG cMt pT iIms ifiOjchineTy lEMtnei lUirl 
onMiilf of the l^KJwer of the engiciE aaved. Tlie fvnt of ihEic pliLtli WM lo 
|il*ee a iFrien «t |»ini of mllcrt (thul thiirt in tbujir waceij fine tM^fure 
the so tliat the har might paie in one eontmued lEraigliLlinej froni otmte 
Id gruorF, tmtH Eniihcd of \i% mteEtded dimizltiioni. lllk filim u expiuned 
hy the Jlllt]c!!]££Ll dliijpum; o ^ and e nrprtiCTtt fhc trunSTerse H^rtluDA of 
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three jiEiir of riJlcra^ with gnwTM of dil^ircMt depthi; the liir h suppwd to 
irnu^tr At iij olid by puing thioo^li Ibi* roQen ^ tt to he reduced Ut the etee r, 
wbEre ihe bar elilkl UpOta d forttk k, ^ided Ihctroa m o itm^bt line by 0 fltr- 
tnmf of tliH nhiipe of th= har, dir«i into the of the jrotlcm b fr,- tlae W of 

Lite Hie of r is here roduetd to that of /j ly on juiadter form it which coo- 
duels it thriMlgh ihu loUcri t imd la ihrieby fortber rmiured to the aio uf y, 
or oiiy other that may bn l:ef]iured by a EuLLab-iu Fitenaion of lE» appanltllt^ 
Ey this mstbcKl rt irni cobAldcml that a h&r Would bo tollc-d in abdUt oac-lbinl 
tho luuiil time - that the nionuid Labour would he rtdueed In a triEiii;^ amount y 
ami tliat not one-half tlie unuo) power mcpiiml of tho en|;me would be 
abujrbrfL liifi Ifliter advonttge multi from the oelerily of the operMtion j f™r 
os the itOD M miicb hntterp it is much softer, iiEiii reii^ee a icti airtounL of tbccor 
Even diirtii^ liiD d.Lmiabbed titnc taken up by the preceii; but tbo moil Iuh 
giurtant 4 (drallta|pl^ in, Liui a ielfer bur ts LtiFioby moilo; wlien Lha maKLRI to 
I* ttrike cine iroaa wbllE it la hot,"' Heu thus been duly atlonded to^ the bar, 
iiutead of being emcked at its od^eE or ntiicrwiao unmuiid fenm being ruLleil 
vWn ton onld, will he imlfonnly idld and of a lUorE perfeat formiw 
The tCi^ond phui dErised Wita to put 
a UTies of imntl mllcra one abore 
auethijr, wiih Elbe spur gear oo 

tliolr E^ea, whUh Would ^re every lUC- 
ceodbug rollar oa uppoiite roinEjuii, EO 
tlmt tht bar odght enlor between tho 
firat QjLd Eoeisfid rgller, go back dirongb 
the second an 4 l tliird roller^ tlien 
llumugb the llinr 

Iburtli and Hflb, and_... 

]n the jintlBXcd, 1 ^. a aifihnia a 
aide elEvniion, Olid J^y. S|, on the fuUow-’ 

Iief; page, a Tertical ■Fcticm of ail Eoi^nJl 
rtJl;^ ufr c drff wblcli, by th«r orrangE- 
™nt* are In udeet five poiio. in 
ibo ktt^ri ffhlkir show eIle aitUiktiaii nf 
litre abclTEOr (Lbs propuElEOfuile length 
of whicli cannot be showivJ on vrbkb the 
iron slidHt aEld ibenmwi in tlis anme 
figoiK indleatg the course taken by the 
bar Ibmngb all the ToUl- Tlie sbclf gr is 
nrppoaed to be upon a level or flomii- 
what JqwET tJian the mooth nf the fur- 
lJid bloam from which b to be 
f tided down uponpj ond pmbed between 
the ToJkut n and £| and m it paaoei 
nnfc of these, it groduidly hendi iSowu, 
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tlac fuIliDg in Usk pmTtum *f llie 
fittnv At A, to enii?r l^ween tbe 

ivWtn and c; then upon ibftween e 
and ^ upac k bolircf El d and upon / 
batvEEU r and/, and an an to any ntUil- 
bet uf rolU utLuamcathp or be conducted 
fer^atd Ui Moiliet ficHea of 
piac«4 befnre it, Both the plana nnir 
dwerihed may be employed aepneatoty 
nrjoinlJyi blli for ¥JUlQai reoMtui the 
Vtrticnl aoHu would be preferable for 
Ttiughing (he wetk^ irhile the hini- 
lontai iLfTiui^ment wetiJd probably bo 
beat aujtcd finlibin^ the wnrL it 
la to bo tmdtrtto^ tl^at the faTE^m^ 
dtugrama otb- only dm^cd ju c^tplana^ 
tory nf the priiictplciiicAnaLrucdcn> aH 
tJie ifUboiditottc dttiill bemg oniiLted na 
imnL-a^citfary bi ihh place- P^tioeu to 
the year 1323, the writer bad nerer 
oeen pot beard uf n-on bem^ rullcd an 
either of iba |ilana deMribt^.; he |nid 
iccn levemi nron wnrb^ one newly 
built, in none nf wlikbp hnwaver, WM 
the princ^le Bdnpled I he COllId hud no 

publiabod accmmt of anj|r ditog of ib« 
kind 5 hla PWchailicBl frianda s^ii the 
pLana were new and valunblc+ and a patent woJ determEPcd upon if the opinlnna 
of two or three feapcctaLik iron iUMtin^ whom be cartBuItedp fhpllld be 
farouFable ■ when, ftHgtihir to relctej twu «f ibeBe pcraunji who bad verv o^ten- 
aive eoncemOT condemned the plana as oaelna and LinpmcticBblc^ while the 
lldnl aaid thoy were ppE only pncticabEe^ hnt Iklgbly ndvantogvoua;; and he 
proved the Erntli nf his asertrona by shewing the writfT hif VDrk>t wlirreb 
iron wea at that dniD bcin^ rolled on tbe very principle of both plnna^ where 
he waa iofnnaf^d it had been ptroetLicd for aeveroJ yean ^ and that ■inuLar rpHa 
were uaed in EevLml of ibc worha of Stadordalrirc I Thia fact hoa been men^ 
tinned with dm view nf inetdcatJng cErcntnipactian in inventezn hefara they 
incur the expenae of piltentfi and n diir^'gord of dugmalicol npiniona wbon 
umupported by roiwqpu It ia wnitby of rpniork m tliU pUcc, lluiE in none of 
tbe rifcailt treatrsea on did imo biatlikloctuxE bat imy nutica been lakeii of thia 
important imptoveinciil in roIlLiig Iron# The ^lon at the iiou worki when] the 
writer saw the principle in operatian^ ia a moddintion of Ehat which haa been 
deacribfd; It oanauti nf only iJtrt€ ToUa one above onotheTt but flf tJie aatno 
kmd as tbote d^bneatod at page 77Sp *o that a bar wbich Ima passed through 
a groove between iba tup and middle mlL ra aenl back thrm^h another 
gnuve between ihe middle and teweit roll ^ ar^d theto being many grogvea iii 
■ unrh of ihe three mbs, tbcy are thn^ pa^ed altsrji iitel| through the upper and 
Inwer tTtng« of groovca until cDOipleied: hut in making vaL buopt, ihe bar, 
nfler poisfid through M?eriJ gnnves, to roll it la * thiOf yrt mugh 

Hat bar^ proceeded onward horiianLatly {in the same manner lu Ahown in the 
dkgtaJOT page 77fl)p &nd cnEered between a pair of idain polished mlla, wturro 
it was rvdured to tbe riM^^oircd tMnneiss, and a smoam fftce WB5 firen In it 
//brfoitx hmm/t tff TvIiiMff iarjir JJotj. — for ban of ilEtl gteatfr dimeuilOtlB 
Mr. Uortoli fidrO^lted the faHowing prixesa, for which be took out B potent a few 
years hock. Iiiaiaad oF miliug the ihl^ic blnamsi and then waldmg too bon 
iLcr, to gcE; bora of the ttlcS tti^lliretb takes the blooms (“hlLLcls,” he toUa 
LhemJ Iram the pLiddliiig fLtraacep welda Eeverni of ibirm together itader the 

K i haenmerp tliL-ki iubfolu the un ited mau lo the opetalion of the mkla^ Great 
thna prepaml ere Uld to a mote lomiaated aod filironi texture lcm~ 

giLudinollyi ibon iLusc wliieh arc united by welding togr tber ready fenrtued bam 
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TOrHIM Fi>rvu of roUed /ran . — meea tli.nl rirqnd u produciHl 
fay like janction uf twd nGmlditiular grooroo id iLa -appofitH znUm^ dii? nrndor 
will readily porci:iv>ej, Without the fiJd at a llmt ludf-rDimd UtHl/" (that 

ii, iFndaircuUf in Iti tnmiTerw Kcdon,) will be prudutrd by Sanviiig only one 
nstitr with ft sepiicircinlELr grcwTe^ and the npncnite Toiler wilb no grtwfre at all; 
tujii |hn4 fay mnifing Lfao grooTO of letaft depm^ that ii, of an elEiptlud carrre, a 
ftemi^lipticalt or bod faftr will be formed; nlio iTuit by lli b joncrtion 

of twu ■eidi-clliplioal groorcff oviil iroti ** will be Lhn itsuIl Tfao two Iml- 
iDcikilonrd tbilM mre exteiulvdy uied by cooi^h Nmlihi i iJmi for tfao topg dt 
fendtTi, witt-gtwrdJi* and inch bke- It will likewise be evident to iLe reader, 
tfajit Hft ijnn In mnde fay two adgukr gFWTBAt one of Hl«li gVtioVW opputted 

to ft ptain TollEr will poiliicir trtftdgnlfttj or "tfaire^unre Ironthit w flat 
fafttft otB made by ^roDi'n of tlib fbrto — , it wLLL bo otdy rLemsary to mnke ihs 
opjfHttile gttiove deep and narrowi tbuj I Mind let tbo ktlrr grooi’d came noit to 
one end of ihe funn^,, to produce L or " angle-iron." 'JTiii auglE-irdti,, tbcrugfi 
of recent introduedaTii ii, im aecDomt of ib very greal utility in making fraining^ 
CftBiEH, bniloTB, and ft tboiuand Utfacr tbingBp a great ravouHle With ft]i kuoU of 
nniliiftt ftft it aUftblN thttn to eXEeUtft euperior wark witfa much blbotir- 
Sccihg huw lliE uigTe^iroh it modep i t will be raadily understood tbaip by plu^e 
Ibii I gTMva m M to oQfme in the middle of thia ^ groove in tlie onpotite fulj, 
tlifti will tbereby be rolled; aikd ibU biingj m to a ckarnnaemtuidiog 

fanw liillw^^ifOD ’ ’ £■ madop aa tbe fonn U ufUidly but ft lUgfat niodidcelicin of 
tbe T| by A otlie loundltig of aome of liie parte; end 1^ obviouf eamblnatione 
of tlje fbrt^Liigp it vrill bo hou bow *' irou mauldiag^'^ of an iodnlte Tanetji 
may bo pn^ncfd by a pair of rutU, end with kr mare fiieility iind dlrpaleb than 
ftjumcr can make them of vro^ad with bli moulding planoi. 

Siit — Tike monufactitre of thie ertlclc h IdtrrcalJng from the wimderfuL 

rnpidicy of iti oicoution, Sttd that it ia of met importojine m tie reeulu, it 
ociMi only be stated Okat in tbe nelghbiMHu^od of Bhmmgliad] ^Idlle^ tt fnroiftfaea 
the bjgfary-cDnveoient raw motnriid to upwnrda of iSxty thousand [H!Cr|dp+ iiitni 
womrtu iLiid ohd^kcDp who arie Employed in naihmikmg^ Ekeiidei tM.-ing applied 
to jin infitiklo vftrlctj of other purpoaoH. The fitting ii peffoTmed hy wlnkt wo 
Would dedne tn be e lerice of inrcular ilicanp formed by the coniinurd euutaot 
of ft parr pf dneply-igrMVed ilctleil tolJcTiip which cut hy the intenection of 
tbuir augulnr sa will be fleurly imdermtQod by rvhrcnto Ed the Bnbjoioed 

engraviug, wlkkli eihiliitA a pair ef 4ktf lug 
tdIIb, odapticd to sTLl a flat bar or ilafar of 
aWut iEven in^hee widep inta QibieeU 
e-quaj part?- An i^ud rkw of thli flab ia 
intended to he repmrlitcd al o, imd hy 
preaenti^ It between the two TuUa ol A 
IL LA obviuua that ihn ed^etp IW they ioEi't- 
$eci each olher hi then TEvetmiemp wilt 
dj?ide the alah m tfao mnonrr shown at cft 
and force tfaem into the rtvltlea between 
them, in wliLch mauncr they will pMS out 
of ibe toUa in ft fiuiibcd Atate^ rEi|uiTin° 


only be tied up iuto bundles nffcenffardi, 
of the wejffli t of 50 ffas^ To faiel- 
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litale the operatii.i'n of allLUngY the bur 
pftueA Cruiu the rolh where it hut b^-n 
rnmied of t1,c pcquirtil clinsEnEitiQi, h, its rfd*lifli ttate, dlfcEily l«twfen th« 
lUtlFra. In ikii mutner Upwnhb uf ihMv roili. „r a. •inmIl an, maJe m 
OEM hy wv<iluuun uf a pwf of tMs. Ai iht ,i*E, aiul flinui uf t1l< 

mtotmi we eitn-mely rwi™. It la nwaiaty In a .tiuini- mil] tn hilve, W 
lh« lewt. Uo piUT of «ll. far ewb .ae, ,hat * tftehly-tumeS pair inity be in 
Kodxneis to lupply tha nbeo uf lliiHe wlueh b«ume worn or dnmaod Slit 
mda we Elw«yt niwe or 1c« rt^J at Ulnr h«l ||,5» fa ^ triJlS/hnpart 
eooipwod to i},« ndvanlrige of grant cheapne^ eipeeiiJty in t|,e*i^*f„jr 
»brr« they W* to te d«wii out under the Tr. 
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caiittiitniltit' bLirr, or of k\ tlip mds, the lilttiiig niHfl arc lirniFcl 

WiLh gresii care and LniUl, 50 pa Jiecni^cl^ to eocll otlier 

ii/ riaU or J™ k frrfofEurd bfltwErri pcrf«llj plain rolls, ni 

LfCbrc mfaLkontMl, for tDopa; bill tbo roll* are oEccssatiljp of gncutET dimclulOO*, 
fniqiiEiilly M vide o Ete filet; md of camma O Ttty ^rea^wer ii required 

to coEnorm at onco *0 cxtenwvE a linn of 4EErfacp+ ber ordinary fren+ 
tueb ai » rallod dmiMe aod sinEk plntcp'' vnlj cme of roHit ii emriejEd 
Li ft lira a, ILe rolii be! nearer togadier hj regulating icrewa, PflcJa auc- 

ceedmjl timB that a sbeel la peJ^ed tlirougb. In lolling boder pLitE^ wkteti nre 
ohm laaore than half tm beb In thicfcne3a,*jmd wffirii wnjn 3 evt, eacb, 
the Duiijuai l^icnr k very *erere- Tlic Iron for^ tficao pbte^ a prepir^ hy 
iiiakbg a pile of rough borop which la be-ated in an air ftnoEiCE, and then 
flubjEOted to tba Dctlou of tho ^t forgE faontmrrp already dcaeribedp whioh 
Tf'dlte^ the pile to ft thick ikh, the fergeri moving k omlrr tlie haiorper, m u* 
EC givB k *^iniewhfit uf the IlgnTE, aa to lengdk and hreadlJl, requEred for the 
finished hailcr plate, ll k then heated again in thr furnooe. and roU^ to tJio 
required thiekttwa by repeatedly polling ^ pbto lietwcen thE inlJ*,^ the Tollen 
ftdjuidng the roflj nearer togetbar each anececdillg^ dipE, and taking one eami eo 
present iho plate b meb pdllElona a* will extend st to the required shape und 
dimciublia> funoEtimes trUiking it eoler tbtrolk cornet? ViyOi wmetbOH Ieh^Ih 
treyo^ and aomclimEi bTfaddi wnyH j the ekill and Edbrls of the worktti an being 
direcked to brb-ing the plalE to tbo required fonn Dud diTnEnncni oL one hcftt, 
pud so aa to require hot ircij' little pupErftnooa edging to be jubrequently taken 
off" by the pheaii. 

HoUhlj ilfliJf.“H;oHTid ro^ and thoift of a squiLK ffT flai ibapc, that are 
MMjuired more peffect b their figure, and with a sniooiiieT_ purf^ than those 
which ore iplit by tliD proceta deBcrihEck M raade by rolling wi^ si^l f al\s 
that PTE rop^bpideded, and bace their greovee inry nicely formeii. They are 
Vtsnplly from sk to KTcn inchesf b dtainelerp ancl make frnoi S3tl to 260 revft- 
bduiu per mioutep anil tha renkp wbi!*t between the rnlkp am drawn through 
the 01 at the aftJttC relodiy. TllCT are roll ed of great lengthav Paffletinret npwards 
of forty feet, enJ are fi&mrarda cut to tlie reqoircd lengthik and tied bto 
hundln of SO ihs. aach. Round rmk are thus relied w nnafl (pboul ihreo- 
skiEEnlh* of an inch), M to form ft very os^M aid cheap sob*lilntD for »fre. 
[t b eiteniivpLy used by wire-iforkeT^ and b making ^' InTinblE lencef j iko 
by tinmen, coppenmiths, and oth^r tredea; hut HpecioRy in thotc casea where 
It k enrered orer, atui employed to *dffen fif^hLc eubatpiicci^ 

Btf^-Shari^ b a term giren to bar trpn that baa the defect of trmckrng or 
hreokiugi whcJi uunebed nr btnfp while at a red heal*- It ±j generally 
etrong whe^n coldk and therefore nsofiil b th fit riate i and wlien it ii wertedp 
COTE should he tnkoxi by the jimlh net Ift fubject It to •evcTe atreina at that 
peculiar heat m which it k dkpMed to give way, 

VioidShiFi, if that kbd of lion thpi readily brEaks wfeeDi cold, hut If Mitty 
wreu^bt under the hamnier when heaEfriL 

T^iana iAc of Iran k luiuilly perfonned by etiftStig a nick on one side 

of it wiOi a eold ddsel^ tbEu bending it down, or giving it ft blow with a fckdge 
Lammer. If the imo he bad* or cull abort, it will breakp and Eahibit a re- 
Bpkfldrat, cryitftllkcd fnwtnre I if; on the contraryp lbs micnt part benda iLark, 
ftid Bchihtl* the apwarancE of a bundle of sElkr-laofciTig fibres, mch won will 
probahly itimd the heated tret of beudfiig it deaihlc whilst at a cbciry-icd bear, 
firit m the directina of the pde, and aflerwarTk at right anglEs to iL If the 
iron does nut emek hy tW tcsti, it is neither reld-ihcnt nor red-ihnrt, but of 
t tonfirb good quality. We bare now given a pretty ^eaepd cutlinu of tha 
process of making ramjnwi maHephlo iron, but ibere rrmains to be eiphuned in 
wluit respeot the proMMe* difler in the preparetiDn of the wfeiicr Idndt 
BfJd Maflr^e /rew.—correct meanuig of the term hret" ii tety 
difbrent tn the mgnlfiEitkm of it m ths iron trade* In wM^ it POw impliei the 
neit belter qicality than common; and it k munlly owi to bo made by a 
rrwiitian of ibe prec«» at the killinff furnace, t!ie forge, and dte rtiligh tolk; 
tJittE k to iny^ the rcugb bar uf the common kau already deaenbed* k cut, piled, 
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Aiid madi? into a Islfiora aiicc morCr which cctaran upcrn the nwhd a mow fibront 
Loihuu, and coB^deralilj' i±icTcsEEc4 lu lou^lsncH and eljudcit^^ beli«;TF| 

however that much of ihe imii lliat ti fluid under thij daTmcmnatiDfi imderpoea 
a diderent ]1^^M^css, which diMt net impruTe the ‘[ualitj id tlm lami: extenL Wu 
afF kfuniied thiil bwt inn U roore cummuidj pFepaied friHEi pig rncEnJ of a 
better quality, natnelyt the dark greTi vhm Am:liiure ii brilliant, and of a 
■ilveiy white euT™iT. These me uirernlly rchDcd and iflldiUed, withmit any 
Hdmixture of inferfiOT inatErlali i the idirani iv wcU hamEnercdi and when 
Dut [hId rtra^rh btsTp it b made thintier ihan fur common Iran; this » efterwardj 
cut into ihcRi iengths^ plledi, fehcaled^ and e^led €Hil tu the re^^bed as in 
cnmniDn tnm^ 

Scrap /rtut .—Tlierit k annthn kind of hast inm, duUngnuhcd hy the nnme 
nf «rnii|HirTjnf'^ being zniide up of all ihe flrnijHp ihini Lengths^ eniU mi dT 
the fintilied hm, as before e^plainedp end all the litlle hit! of wruujtht iron 
that ean be colEeeted tD|;eLhirr, Of thtwc then Lfl BlwajK a eonniderable quantity 
occumdatiaE In an iron work; the IfltKer plec^ are "made np Uita pilej^ an d 
Ihc imaUirr min bnUl. The ftltw may he healed to a weldmi; heiih and tvlled 
al OUca into B*it* heil ban^ hnt the balia^ conshting of smnlLer pieccRr ^ ihlnglrd 
iinder tha grtat hamnierf to coniolailijite ihem and bdng ihcm inlu the foTni of 
a blmni. TTila bToom ia rebcDled, eJld wbnn foUedp producet eMebflnt tDiij*h 
koQp luperiDr to ibc palrd aer&ps tllOt hare HQt been atunglriL Senxp’imtlp thy* 
rtwerkedt oft^n proilnee^i an excellent a ae to fall under tbo dciiorainEitiun 

of the nert defcribed cpohly of ttnn+ namely, 

/npWt Ckatn-^u&te Vron.^TbeaD nntneir and Turiwi olben 

iutended to denote the BnpeTlatire degrccj arc gltiu by muiuiiictufOTt tu tlukl 
kfnd of iTcm which ia deemed to be^ kh of the liMt i^UuIEtyp prepared 

with mmeral coal. This metoi Li cbletiv tnimurjcluradi toT the purpnaa of 
enabling it to rcslal moat edeetujiJiy D luiigitiidiiial Htraln or tmiiDH; end l^ie 
property le beat acqtured by the ctureflil lelectiwi of the heat materuils^ and 
repeateilly cutting, pHiiigT slVingling^ cuid roWmgp as before eaplaTnEd. In the 
|rrepfiiat3on of ihis Bup^rutive quality of Iron, the utmoit attenllna to ilic pipceu 
II neceBanry - and any bloom or w that may he mcidrotaHy injured in ha 
rtenanify sbcmld be r^edLed by the mjiiin&ctiimr^ wboae rcpntaltiHl Dlifhl bo 
tnjuTvd by Fiicb iron receiving Cbo mark tbal jitopcrly IkIdh^ only to the 
pHmfflt qnnlkty. !l h tbu kind of iron which li diiefly ertrpluyod in tim making 
of eham-cables^ in tic-rods and holEa^ thiiE; are anbjected to a powerful bEtbIu. 

Ci'jxrroal Irtm .—TMa t47nn la ulfi^ttftny nppUrd to tueli itoft unly jy bad been 
prepared aolely wiLb wood cbajcool, frnm the to the mnUcnhle and ^nUhnl 
fltate j hut HOW the name of dinmol iron is grren lo maHealjla Iron, the ote of 
which may hare been imelted with cokcp in the nnimazy bkat fimtico; and It 
acquire^ itx dutdiiigTiuhing name hrnni the clfenmatiLncE of iti holn^ r^Afd widi 
wood chairoaU The procesa of TchTiingh and also that of puddlmgp are per^ 
farmed ns one ip a pnddlihg fumocet whenem ll ** comei round to natlire,*'^ 
cotnbinDd with Lea hnpuHile^ than by the cnmuiOJl mode dimibed. The bloonip 
when taken out of the finmaep^ k put under the bcary hammer, and bfonght 
to the form of n Ihii rakcp when Intendnl^ fot dieet nod, in which state it u 
denommated slampod iruiu. The stamped imn is next broken mto ticccii piled, 
Krated, and agiun put under tlie barn^r^ wMch reducoi it to a Jnb of about 
onr bundmd^WEigbt. Tbeea slahfl era Used for n iraiiety of purpotee^ but ibclf 
chief opplkEiatian h by the tnnniiriicttirefa of tinoed plates;, whn rcduca the 
^^charcoai elabi ” to iho required tbmnetfl preparntary tn the linning opetitlcjr* 
(Sbb Traarira.) Wbefi the chamool inin la nquirrd for bm, it is treated in ^1 
reifH-cta in tha uma nmnoFr as in inakin| of iXiti Very he^t ohainH:ttb1e mm. 
Owing to tlio large quoulity and cntpBii.iive notupc of the fiicl empfoyei 
cborew irtm u nrnch dearer ihan enke ifon; yet, from ita great toug^inesi and 
uniformity of teatiLTep it if flJwayt pr^fmed by enginren in die ^hnoition of 
steam-engioe bokleTi, ond, generaily speaking, fnr all the hnpcHiant porta of 
wmehiuezy that are liable to Bevenc letuion. ^ 

Hi!~mai»u/art9rfil /rm?^Woftnmt ind kok^i, ardcln of inHi, Icrmrd dd 
nun, we cidleeudihrtugliMitlb- wnnlrr, ondpmshaaedbyattaM of tradeimEii 


csllcd driLkn in rcuirinD who mn them into ih™ Imda for kJk. TIib 

firft h enlletl cnfich-ltrr,” and cfftLiatt^i of the old wlicol lire of cfluiitge^ and 
DtEer large pipe«; the B«ond ii ojISed *^ 1101 , OF itrtp i™, " imtl con^iiita nf 
nuta, acrevr!^ holdfula, hingrt, and an infinite anrietj- of Little ioTtd 

piecrti ihe tlnrd ia lailWd “buBlid ironi” and cotuiau obJefij of tei^ tHu 
art idea of ipnnj aUrch u tiosa wldoli ha™ hErfl of rtilh'd or >ioo|jir Ttihfr 
lait-menlinnHl ii of the laait vdlJev ™ nmtuit pf iJta CTCPE ■'aata hjf 
rad the ttouldfi atlendlng IL H'bc inxti Ki enTlecled and aepajaLcd hjT the de^an 
ii^ conjiderahle in aild nEPr Jjfflidnai that aliiiough P loi^ portion Pf It IJ 
fli nt hj the Grand Jnnctimi Canal to the irorks fn SlAflhTdshtre, and pnolhEF 
large portiun of It b flbipped <m baard the CUll ftliipE* in Ik-n of hnJIaatt for the 
Ne^i.'iiiitle wnrk% Htill tliffp ia a rtJJjcicnt auppljr fnr lliree iron vodti nejir 
the metropoliji nameljr. one at Wn-ndawnrilt* anolher at Ch<;?Uep, and a thtrd 
at llatherhiLlka. The Jaal-mEfilloned, called the KEfig and Queen iriM wnrifl, b a 
%cTj old fttnhlialnnirat, and the moflt cmiisid^rBMe of the metrupolitan wotkap 
tlio i^lumtUy nf ll^ x^ pa and hnji mode there heing Enmi fifty tO' A him dred tona 
weekly 5 the nuatlty^ pka^oflJiB itqd mamifncturad Et tlitl wort (weli known in 
the tnkde ai iflng attd Queen iruis) bjiiitlr celefimted, which niay he flerottllted for 
by these drcunutan™—nuthing hut old Irtm being nBcd, the mftchinery being 
of the moit imniDveii kindi and ji vigilant attantion to the i^uentuil parta of the 
pmcEsa, By me libersdi-ty of tbe proprietDff Mr. HoWArd, we liiife bnd an. 
opjHirlulilly of inspecling IhEa W«k, of which we BhAH give puch a brief notjea 
fti wilt ruable ub Ihciceby is complete Enit necpunt of the mannrocLtmf of PJiglkBb 

nialbkblE iron. ^ h- i_ ^ + o 

A numhL'T of poor womcEk are etnjdoyed m pultag wp the acrap-miU mtti bmhf 
am tbey asm CfilkS; hut tbe fotirk U that nf a JiWt cylilider, reflrmbliikrin ihte and 
%iira Lhe crown of a muii hal* gamcwhlt narrower at the pp^thAn Bt the 
hutlom. A flat circular piece nf aheet tmn forma the faundnti^T wn3 tha± 
ia rtki«d the fabriCt the laigirr pic«l on the outflide, the BmaHer in the uiElde, to 
fin up the hiuroliceflt and the whole m aoiid and eompaet na rad ttfliklj bo 
done. Care h eapecially taken not io pul Any little bin of or copper ihat 
mar be acddentJly mixed with Lhe imn inio the pUet, which wonM prerent 
thc'ccmwiidaliun or W^ldb^ of the masa 3 auj, to tneourage the Tigiladce of 
the pilen, they ore xdloired the copper and brSM tliey may tbua find BE pirijLU- 
■iick The bcLfii a™ pdt UklO B reverhctivlCiTy fnrnacep draiW to tbe puddling 
Furnace we ha™ dricrihfd: when brvught to the proper welding heat, they are 
Buhjeoted to comprtB*tcin by a ^aquMcn” ^ decesMrity a Ttry strong 
truiGhiikE I it is cniiE|WMd of a hied lower jaw^ of great mBaBlTene^ and hreadlh 
(about a foot of Euperficica) on which the haU h Idd, and it operated upon by 
tlie m Diinti add forte of Lbe upper jaw, which, being actuatod by tJjc cngincp is 
continuilly opening and ihatfing duiring the jwoccm, and thTW it chew^ u it 
wertp by half a dozen nr a duXcIl Wtea, the ^Dil ball of iron mtn a Euitahle 
flhupe to be ptj^d bet weed the fOiingling tolOj whmhy il ii, in d fa W Beeundfl, 
reduced to d ihurt, Tory thwk hjkr or Idoom. ThEa htoonl la Tfi-llCBied m Ui air 
fumocE, arid then it is reduced between lhe ndlcn lo b harp a plate, or a huop, 
equal iu quality to the “ best iron " from pigs j hul It B, neTwiliElw, ilie com- 
mnueat iron made hi ihU ns-tnJmufuctnnng proCeas. 

VV> have dow to esplmn the mode of prepAring ihc larger pieces nf dd Iron 
before-nicnlioiicd for re-niaikufiiclim^ A nunilifW of men and boya ore enrphiyed 
id clipping, wltli lorgE filed hand ahea^ the old hoopiinlo codvedLcdt JciigUiB, 
and Otner dd ludclea Idha amtahle aket, tn be njlcrwarda nksdc Up tnlo bundle^ 
ojAM faegots. The wheel which requires greal force to cnl throughp it 
cHi^ted with a iwir of alkcan worked by the atcam-adgiue: the roBtenak JW they 
Jire cut, fidl Std harroWBr m which thej' ore conveyttd to the feggotting d-qiarr- 
TfiEiat, where aeremJ men are employwl m preparing the fa^k at a itout bench, 
on which ore fiiid fionvcnkrit IktElc mcdiinei, for (bcihtaiJng tls qnenitipp. 
On n of theie ia rcpreafnled al page 7h2. aa la a alwtbridgc-pjEce. in the centre 
of wh»-h works the screw ^ by turning tlie liandles e C d d aro two forked 
brareret hi which are laid two eofl hod baltda e Leaded to fit lEm Bouarc to the 
hotlorn of the hearET*. On the^o hajuls U first Inid ■ piece of wheel-Eitt an 
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iSrr^ piPfM of limp uid dllirr thm itoff m ihesi mnlj liiil, whicJa bii ore 
corered witll nCOtliFf plmo of tm fl. Thor OT cwTcd form* prfT«i t 

their lijrhtg w chjw iCfgeihM as is dwmBlej tho turning of the icrr#', biwrrerp 
fiiren itwm together Tf 17 coinpKti/t w ihown in the iketch. TLni l»UI 



by ihe sctvVj ihn bfluda e t ore hreushl logether and tviaied, which hci]ds them 
fiu^p find thd faggot ii compfeiflif ktew m turned back, the faggot takcEi 

out, niid Otlien ATv EEmde in like moimeT. llifl itlc* of llie Iqzpifca Tory mlieb. 
bfing propociiooi^ la ihe iiee of Lho harp cir other ArfieW lo he mode nf it. Lf 
Doi mare then twenty or tbirty pvtideb tacb^ M nH^siired for iniMng pnuchcoEit 
bull, or vat hoopo^ or loiaJl bin, they oRer being dul? hentEd \n ihff 
fUiirdEce, at ooev milEd eut into tllcrir bllended dimensiiMU. ihff fofgoU oro 
lorgCp they ore healed uni] ihingled Into blooma, which ere ngnin heated when 
rn^LLLTnl ta be roEled out. ll 11 the practiCfl at dtrec Workjif u weI] &s oLhen^ 
tu prepm krp quaiifitiet of hloHnna, to hc kept U iLock; hdl there ia m 
ocdoDmy in Iniahin^ the work by the flnH best of the fi^goLt « 

facilitated by the li^uicknem at which the roUa tzBrel in inwking tlur lighter 
■JtieSjra obcvire-iiientionMi Wid wheUt U al tbeie Vforkl^ the roljini' j| efiVeted 
by fjkrer urt« above onothETp by whiah the iroa k ndleil both backwoitle 

and foTwoida (as before Explained}, h tiVf lod^ bar nr hoop k ceaipictcd in 
Uitle more ibjin boir i miniite, end, cnuHequeritly, whlJa ihe ban rEtoine a 
heat 


'J1ke tint quality, nr brat kro^ OJld qured iron, il thus prepirtd l—a haR nr 
faggot, being ttdiy htolEd, ll hr«t compreoecd a little by the iquceEcr, ihm reHed 
to a Hal bar in the ihingling rdla; the bar k next cut into pioceo, pRed, 
re-heated* and made mtn a brit hlacitil nnder tha ■hiagliug hummer. Thim beet 
hlapEn ia ncit re-bcoted, pimed tJjrougb the roughing mlk then branch 
tha Onialimg rcJK whereby it £1 hrnngbt to the &rm reqnir^ It ii on Inipartanf: 
cimiiidettuian^ tbet mach nf ^0 old Inm qaiftl « |bc re-numuTucturing pfOCE** 
woi nrigiTLafly tli* “belt'' imn df the firet eoaTflifoETturef; and that U the 
greaEcT port of the nSd iruu hj] b«8n ht the UacVmith i fim U nwy 

TOfrly kw th^ .plum! tlur pruruea lEEncmijrt of the fint manufiotiiTer 
)t4,»r ivfi: those of tlie K-mtoufte^Er btrgint and u it i> uoivefully odniUteil 
tluu the more jwo M the briler it bKfiinn, (whieh i, indeed iirwed by 

the eitrenie leneetty of fine Iran wire.) it leetn, m fottow, that the teWnu^ 
niml iinn we hire bCEO doUcnhiEff mn»l bo luneriar to that which U 

newly made toga, eatEfidly iho p,th:ea may hate been ctnidueted, 

or hown'cr oliEn It Riny hure been rrpeatedr 

/ram, Whkh wete formoriy etnploved IB otir ittm 

I^ofttctures, ara atali applied ttWeely«i Sliniirld andaome 'other plnee,, in 
a,e fabri^n of the tupedor kmii of itral and dso entdng ftuhnm^; hot 
their apphnatioa to otlwriwpmee itfcttienrcJj limitod,t»nai4ttm<if ihelriuch 
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greolfr CMt Uinih out ckWl bc«l elmrcopi wptl, whkii U tcxrtdf ^eriof fijf moic 
purpcfM lo whidi Luj irqu i* i^pticd. Th« ttuiaiBii Jiiid Swrdiiih froDi bte 
tiDlirdy 420lirt^Eil [ldlI WItL cbafrttal by plt^Mun w wmllsir to our own 

Jia lint dJ ai^ Th^M vuluahl^ Ibrcipi bisni am pioro pardculorlv 

noEiou'd miJur fub-1l4Ntd in ihk iLfLidE. ^ 

Caii-trm^ A vrty cxlEn^va muduTiurtiir^ nf imn nrrictrt ii now 
carried oti ai i3irmingh«ni, Sljtliicld, and OtlwT plncia, dthaujgh tlicj ai« 

ffom fluid turtd* am nevcnhelcn mnUeaUiv Tbisi pri^iUtirt^ u dt:ri¥«i 
twa coujwti fltil, ilii? pS^ arc pr^^amj froiu tlie ticb iind Lrcn otw 
of CiiinberluJid; tuid iUa mELi] Uim -ntitaaneJ h oomhmed with InJt a anmfl 
quAiilU^r of cmhati, te » nmtly ta r^otubta tiinA in coloor, iLanlucaji, and die 
bdUkiii^ of ilx fnkctiue' and iL hai in cenmiuimcffi b«n df-wanatud bv i«iihi 
moQ^Cturtli, nra ttmL An infinite Tariiiij^ of ariiclen, mduding nttJbij 
■niidJEfx ironmongeryp (jind pwticntarly mmb eucd^ ha afterwnrdi recdvo 
wiatbcr mEtalllu omi, aj thow wkicii im plnied upon are caxt fmm 

flu* metiu. The >C44itlngl tbua pfodliocil ans exice^din^y briltie- tmt this 
propery i* cnUralv d^aUTOyod by a prmts Icraed oouealing, m whieh tlic 
ijioLid m dflprlvciL tif LbB wbnti to wtuch it* ptEiviimj fluibiliEf wa* awiiiif^ 
iUid ia in corn^nuL’n co bnicight to tbit atate of WTtnught iron i^uirio^ only tha 
Opcmtiana of the »}iUiglLjg forge and rdlera to gJic It b lamuiatEed and iirtHis 
texlurr. roftrlc hy fldi pnoceia may be dravm out lunger^ and bent 

bftckwanlii and furward^, Krittmut breaktug. The mrUl b hiivi±v^r not ao 
*trcing nr lOUgb a* hnmnnrcd Uid nilljed iroo; tltn rtiicavery of the prtKLftai |j 
nevtffflifleq* or great TaluE, u many exceUeat nitidn mm pntdurL'il in cun if- 
quonocp whiob would Uot wilbonl h be made ii± double the ™l Tin- diicorerer 
or tbii tuede of eonveraim Ei^-inm good* into mdleiiblet 'Jtm ^fr. SimiiEl 
Lu^ip of SbciBeld^ wbo tuok oilL a pettfiit for it in iHCJi; lbe fepecificilquu of 
which ffC aball annox^ ai there arc lonko luaiiufoctunfri wln^ wCne they a»ail 
Uiemirlibitif Lueu’i pmeexa^ guuumo it to be their own dkoorery, in ccmxe- 
queuire of tmfltbig lomo uniinportnlit yarEatioili. *' 1 dednre tSill my iitfd 
inxrntw i\C aeparating the impnritieX from enqde OfT Cual-iron WElWt fuimg 
nr mdtiag it, and of reudedng the in me uiiUpahEe and piupi-r for flie Hycra] 
pUtnoBH for wbkb furiged or ndEed iftm Woi nied, jind aUo, by the lame 
lUClllod, of Improring arfldiTi uurnufmured of cart-tniri, and thereby rEudetinr 
mil or trude iron appUmhle H> k Variety of near and useful puj-p™a^ u tbia 
to be Jierfotintd:—flje pig^ or eoft-irunp Wing flrat mndo or esAt into aneb fcTm 
aa may hr moit convenient for the piiq3n(*e intended^ it n to be put into n *ted- 
couvtrUug, or otlicr proper furnace, iW^tbcf wjeIi a suitable quantity of iron 
amne,^ irun Ote^ urma uf die metidbe mddmm, ||cnr, or any cotnbinutiun of ihew^^ 
(prcvioiifily rednttKl to powder^ or iuco imall paeeea,) or wilb any nthej iubatnucr 
capable of combining wilbp oValuarbiug tllia carbuii of crude Iron^ A degree 
of heat U Ibcu tn be appliedp *o mlenie a* to effect an union of the cariKm ofthe 
OUtdrOb WSlb. tlie auhfltnnce nuulv Use nfi atjd CoOltnuLd m long a time aa pbatl be 
found iicccSBiLry lo mafca ibc caiit'Lroa either paritally nr pcrfertly nialfciible^ sce wr- 
ding to tlic pUFposca for wbidl it may be wanteil. If it be iutondrd lo lualtei the 
iron jporfectiy loiiiloabio, from one balf fntwcMhirds of ita weight of iron stuUe, 
iroa oic, ur OthtT Bubstancep wiH be folind pe«*Mty^ if nnly piirikJJy a 
much ie%l quanlJly will be au^cient. Five or *ix da^-x and nights aTl| in 
general be funud sufHcient, dming wburh In cimEinue tbe boaip which toward* the 
ctoae of tbo mocesa cannot be tno great Care ihcHiM be taken fllhl tlie pircra 
of oHt-'iroiL be UOl of fua great iblcknyaip m it wnuJd Ilrte tbi^ of length- 

Enlng flte pnicEU. But lEte proinoTtlon oT tbe several auhEtauMfl modo me of, 
and Ebe degree and duralion of die heat to be appUedp mcnit gTtaflv depend, not 
only ^ the niitkire of tboae aubaCaikeca, but Bko Uli tfio nature and qualky of 
the pig or cast iron emplojcEh a knowkd^e tif wlikh can It obtarnad only by 
cipenencfi. Tkt trmt-irm to Ai rmjtdfrrd motltMf, and lAw fubUtHtmi ta Ar inJe 
lf« ^yor pttrp<j4tr may Ae plomd ia in aiimaic toym t W m 

order lu f.rrrvnS lAr inm sImv, or ifou tree from odhermy to tJte iron, a t/tm tttoer 
Of ioiidtnffy he placed heiavtn ibr mmmtaif if nriirieM miHuJae- 

tared .f ifte Mowm dtrre^kiu may iv oLervedf e^tepi ihai R/Am t\e 
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nrf^in m S prnyMrlMW tjf iA^ wuhifmKa fir prodmang maStainiit^ 

wifi 6r <nnf sko n dr^rre onJ nmiusuaikm isf iAe hfal. 

Sirti. We- plitrp diU wliU tnovn in Till e 1 able iulittiincc tiddrt Ibe liratl iit limi 
m prEfcivj] [?£! La ita awn iocliil letter, c-onaldmnf^ lltAl We 01 ^}% with far mofc 
pmprlrly, cJiLBi it nhilcr ilui duDoniliiition ihAH nvr^nnt/ fEir tlie litbTp w'hich 
rvtTT niiUJiLilBa tn be iron, miiami more forr^p otALter tJuLCi tt«l| miJ 
nf tfit Tcij Mine kindL Mrt-iron cantaini&g whmit 7 per cefiL at cmhan or 
other piatu^r^ luid fteel wtindembly Iw Lhin akie pet cent,; eeen K» litils in 
eome ipKiimm^ U « fom^hnniiredtli porL SLacI Ha buida lo mndi Uke inHllf- 
Mtt itoUp £u dennty Acd bsrdncBi, Ibftt few perKni, campcrmtiTel^ ipfl&kin^i 
know bow Id diatlik^nkb one from ibe PtbeTr The dMetmce betweco cDDimow 
Hetl ind ccnniDOO out-Lrou we undentiuid ta be ibii ; tbAl itod b a xzry ci;Hn- 
Mct end netAj pure iraip rendetod mare dsoH end bend hy itx iretjmite com' 
binabnn with A Dimnie porUon df cejrbrHif wbb wtildi in HDiae ipecxmeiu le 
fcnind mangenese end ntex ; end ihel eSil'irou If A danae end T^rj iizi|rure 
iroii^ tunibined an en oJiriOet granulated elAle inLb a lairgv proporticHi of cerbdn 
aud dlli^ iDettcti, We ere vupported in thi« riew at ibe eubject by Lbo fact 
ihftt in the ntenDfactore of iteel with her amn end chorcod^ by the rirdoeM 
cdled contEntBtkm^ the bim ie inciusHi m be apeoibr gravity ; Wil if the pro^ 
C6b of commtjiljaU ba cotilinucd bejood the pfopor timite, tha ddd wUI ebeciTb 
more end more oerbon^ UTitil at hecotnei diiiutegni^d, nnd runtdowti into cjut- 
iroD, the loose textijre at which n Uidiceted hy Ita gmodj tmldccd 
gmiity. 

The ipedbc gniTity of fteeI ni * + + * ^ 7.SS7 
meUeeble rrem a * 7.X@8 
pi cMt-iiDD li HI , ^ 7,207 

Now white cut^irdn eontAliu mucli Icn cotbou tlian Mack cut-bonp nnd lo 
came^aence ApuraximeLes more td the neHite of Ated. But vkiite pig nietnlr 
obcainEd frum Lbo generality of BrittiH an*, and emcdLcd with enkf p conteiEu mo 
much .impnriiyp tbid our nwrnfecmTerfp ratbrr ihan meko ^tcel direetp by 
abstmetii^ tbo mindpiil portion of the cEirlion from the jJg, prefer purging ibe 
letter entirely of ita oerbuo end otLfr mettere, by the ejqatiieLOfi of wliicb it h 
ccni¥erted into mtdieabk iroiij (lu Airredy faby explained In the iron mallufIu^- 
turee i) end then gking the mulcflble ban Lbel unell dnpe of cArbon by wbicb 
it il hledc into iIccL 

A'fliitra/ ibiwf conntrM where iruti om urn Tmxvd extremely rich 

and purtp and their irrdalction ie cfl^ctcd by chanroel^ eecrUcDl Jteel ie prDdiu: 4 .'il 
from ceet-fmop without an inlurmodiete pruceoe^ and I hi* tind of ateel bnt an 
EDiaeqiicniM? rccelred the dietidguiahtng muno of Natural SteeL Famarrljj this 
kind of iEcol wee Jebficeled end uud an thif cotuitiy^p end Lt p ajJII nunk 

ill Slytitt and CatnloiuA, with g^e± mmiA. The French en™ thne igo 
ectempted the unitedon, but notwithelnndiEig eamc of their moat ecaentiliG mon 
were engaged in thy madcrtiikingp tbcy fa^\ b abtamlng e natuml Alee! equaJ 
to that which they Imported ft™ Gemiiny^ It bed been prerioudy asapried 
by Bnemutn, tluH the iwhira] tteel of thi. atjTtlili and Nmhu Lieten fmm- 
driei^ deriir«d it» caceUcUEe ftoin eahtdBmg a partian gf muiguiEU .'and tlii* 
opbiiiia wu nil]8ci{uEblIy MmtHirAlcd hy a. vrtitar in ihe Hiiaal^ dt Cimk who 
Jkid modE aaniD conipMAhirg annlyse* of the oiti nitd La FfMfle Bid Gertnuny 
In eUptMrt of W» Ol^ion, bn mentiani the Ihrt tint in the tenritoiiti of Naeuii 
Li««b, thiW erE mines ofmin^eac. pod thsl the hloct oiidg gf tlmt metal it 
emdoyed am n Mule m smel^e IK® mteaded for il«1 when theLr crei oie found 
lo ha DBtnnUy tkliewnt of Qm eu^ee. Tliip writer itptEs, that >teei in 
gelieni, Iwt parti^aily entanJ st«^ ewntkUy ou allay of L^a and mimet- 
qese, oombined with caihod, and tisi tha ailny ii ihs natumj pted of Gcmuinv 
gencmily in thjdaa^ proportioip 

Iron . - . . H , , , M 

MengencH e . ^ 

Ceibua o • I ^ ^ , IjCHj 
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Hctic£ he caTtcIndeit tliAt aultiml jtetI cniiglit ta irdtibun twke am [zli]c>1i 
mAttgiiiicH] aj mn. ywri sgtii liia wriTEr of Olb irtidE (hawing a d|f- 

f(;r«nt ebicct in tiew) miied Home hSock oiMo of nutngimeH hith malleJ cflat- 
Ipqo, and thr result Wm an cxceediiigSf hard alkii:,, mihmbtitig For 

Dhtainmg natiirAl Eha ert^ fa amclEed^ lu for Lreii Id blut ftmiAcss ; but the 
blut piten fa wffAkw, and k dirreiDd dot npen |be metalp bnt In a Fenianlol 
dintrtloQ abore iL The metal k kept corcred with sIh^^ and fa not di^mbed 
by KtiTriag* When the irmi h judged to bo mifficjently refined^ and bma 
bconme nearly iolld. It fa tniini cut nf the Ihrtiace and foi^di niter tbl*, 
notunl afael fa withdiaWD^ tbi^rc nrmninH At the betlnttl of tbo furnace one OT 
more plga ef cnat-fand, inther hard, whicb etb goneniRy empluyed Jn fQbrieatJng 
xiqpleinRiitO af huAbandry^ The DOtLLTal aU**! of GniWny il eifimiiTEiy eiii- 
Jiteyed on the cuntidtcl hi the makJci^ of fiJes^ md Torijoun torts of lodfa. The 
delobrated atcel fTom DfiJuaBcc^ nlfad damuk Itrt!^ Odd that hmn Bombaj, 
cilfad Wootz, are botI» natunil iteeli, beiu^ conrerted dimtly fram the oro in 
cnieiblt}«. Ili4ae ^'ikcioy iliekp*^ bolVorer, rre ihali take iCTdE further notice u(^ 
nftrr bawln|^ expliuicd Ibo nmre fanporUillt Olmrjitinns of our iDanufadtUrDTav 
BliMlertd The dril proceai emnhiyiHi by our mnnuiiictuTeni in thn pre- 

rKuratiod of ^el fa to itmtlfy milEeahJc bar iron wilh ptmuded cWcool b hJI rr^ 
nfttc luyetir ill n eidse fxmiade, to emue q gradual abHorptiod of the carbon by 
lb? nietaJ. Ji the engni^kig m p. 1 repre^nli a rmicol lectiiin of 

the tmd of futllJICfl onaployod fc.^ thlj purpuee; and 2 repmaedta a plan of 
the Interinr ■trurhire^ without tbe extemiJ coiiEcal wohi wbich lurroLLiid IL n 
and h nm tbn trougbar odled cemendn^ pote* in wbuh the bar? of imn are laid 

conwitted min ilenl; the poti am mikde of a paonHiir Und of fin^etonn, not 
Uahle to track or fuae j Iheir dimetkilDUH are uaually from If) to 15 fdel long^ 
and '2^ to -SrO Indhca Jn width Uld drptfa. llie ban of trCFOr aitd tliC pow- 
dETHd charcon] are laid In the pofa m oltamata atmtai the upper atmmti of 
bon befngeoweni^ with a tbickar kyer of durcoal tbun ihoic nnderuEatb; abovu 
which ii ^0 Lud. a mktnre of sand nnd clayp to prerent tbe cborcEMiJ from Entering' 
Into dombuBtiErn by accsiB of tbe outward air. c fa the extcninJ couc^ of strong 
uiownry or briakwork^ of ftom 40 Lo 54) fret high. InBjde thfan^ntruotuTe S 
a smaller conie^ domn df eallEd the raultp whtEib fa budl HubatanUally of drc^bnck^ 
or other luatmiilp copabk ofwithiiandmgon inLcnsn heat The yrmit rerti upon 
exl^rtia! wnlli e e, at fl ^tauoE from thoM which Efuppott tbe eitEmoJ cunCp and 
the ifjAix bfitwDen them k filled up with nihbisL, sand, dec. The EEmenting poll 
a and il are supported upon a nanea of detach^ cotmei of fire-kick, leaving 
fpacea or fiueg hetween tbeiii to omduct the frame irndtr the poEa, In the samo 
manndt the aides of the pofa an supported from tbe vertical walfa uf LhE vault,, 
nod from ‘rOch other hy a few dctOohed itonea, so as to ioEcTOept the heat The 
vault has a Kfiei of t&drt chuuneyt to coaduct the imoke hiEu the great rtaie 
r, aa shown ot// Jn tbo front of the kmicr, an apertnre fa umdE tlllOUgh 
the cs:ternal buildings “id another cPTTCwpc^dlng in the walls of the vaurts 
ibrsc openings form the dcoTp at which i man entert the mult In put In nr Eako 
out die iron j hut when the fiufuace fa Iightedr these d«rrt are doHd by fire- 
bricki^ hit^ with fir«ky- Ea^rh pot hiw ako smnJI npnings at each endp 
through which the enda of two or thr^ hais are Jeftpn^erting in fucb amanncr 
thatp by only remarnig one loose hiick from the eatemnl bniMing, the bara can 
be drawn nut without disEolbing the pfoc™, to eucmifia the pngTEas of The 
^voiuan from time to dme: Lhesc are dsllcd titp-hale% uid should be placed 
in the centre of the pots to obtain n fair spedmen of their nrt^iict. IIm fire¬ 
grate fa ihnwii hi 1 oi ^ coDjisiIiif nf hais fald over the oskpit A, which 
muat hare a free cemnumkacion with the open lir. The aLtendaoL ci^mn 
the sEnte of the fire from the oahrpEt A, which has steps leading down Ed it, anJ 
when he pereEivn any part of ihs lira not very hright or fiarcEp be ihrmta a 
lung hooked bar thnmgh the gratings and epeni a passage fur iha air- The 
fipHilaeo baa nn dooTp bemg hdlt open at each end; hut i quantity nf coak k 
pilimup before Each aperture, so aa to close tbe oucoings, and onswEr ctfcEtuoIly 
iht of dnoni ■ frutu ^is heap of c«dt the workman ihovEs in^ with n 

kiiid of kmg hoOp inch quaulity as may be required to tcplcmiLL Hie farnnco 
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from time td thnPi the TrniewnJ of the ^osJi to iht heip perenti uajf lit 
vatEimg Aitndce, btit iimh m biw mimed upvudi darou^li tb« Ignilctl fuel^ 
imd fOfitrilniUd Id the eomhuMtionH ilie hcit and donie^ &oiii t£a fudl ore 
tCTurtwrated bj the iIdeh* Mti-d; Imre poiHrai imdarDeiiUi otid imuud the 
potP* The degree of heat at irMch Lhe enhan Oefint to be ■haa^fnlf ii tound 
to be ahoyt of WiMlfWd«tl ■ pjraiiieter; il^ htmk ^ k«|i^ abmil 

T dt fi AajMf Rconding to the thiekaesi oi bn^ uid tW dcgt^<^ oerban]- 
Eotlflq irqnired. When the precim k emnpUtodt tbo AutiadB li mAmnl to 



coni. Wlilcb lalwi 6 or T dart am the «nilent» of ihe pott bje raiwved. end 
Oie fteai du^ put in, the ehamd »«vtg ^ b Batedy 

fnini ttOt^VJI® mlcnd IfllO eomlraBttuti. Thfi bin of m»n are ootrWd U> 
be coreted With blulcn and prtgeellcni, Id W iwqliirtd jr blitlli audilv lad 
tp t^ilHt In the fiMtn™ a ciyitaUme itniihicai "hkh b wiWUini^heut 
f» bw IT llH) rwlwwiatjmi ha* been ecanplete. The desne of caibStwii 
19 viini<d Meewding to ihe {lUTpcietii fot whuth ibi ncel b intended« and eo 
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likra^ ■■ tic ttBJlTO) aiul qiulity of the iron pin|itnyc(l for the niireoM. F« 
tte finrit UHl [n«t irnfartoat purpott*, iIm mnd SwcOich ircni m 

Iflw«yj for Ctwcmion, by tcjnHiMa miaurflcturtHi nnd lliEre nn 

rortiim fcin^ Cf :oii^lab[(«h«il tctebnly. to iwbieli a tot ei:nEra.| BriJerencc 
u mrcB; thc» «rc diitiBg^hcd by ircll-Jwowfi m»kt I'taS^pcd them, 
wliicli piT^mcnU of tho oounlnM trieijee they ire imporlci] truant tlto 
wtbmUclly dC the chief of thcoo nwtu may b« porticttlnir tiwn- 

H’ ^ to ihcLitom 

nf tbo G (colled G L); tro (mall Eird« (colled dimbif Imllfti : a G. mill mi F 
Htnlcmoat^ cannected to it (cqUed G F>i on elirpra, wUh tome Unn acrom ito 
•borlcit diometo (^Ijd cri*im): J ^ J iKisa modo out nf UlC opright 
line of the tl (called J 8)r « at^e lieml and wiffers (called itad-iiHStf a 
ernm:, wuli a C cIk uiulernelttll (called t' iiiirf rrgttn). Of cm™ thcrt toE 
Ai mnny mart* U^Ctcuemiinuracttmea or miaea, mOTiy of drljich liioj fitmiili 
iw Eoml Inm, but they are not yet M Well es&bliiihcd. Thera ie, h<iwe™r. fn- 
b^ly mme GiceptidtK to ihM rdnork, ud bndotthtedly the Rusdiin irtin, bratided 
C CM «. wjUi muepticni. ’Tie hoop R, which U (he produce of the Pnnolmnrt 
min^ in ilwi^ell. la cantolered ibe niMt Vatimhle | forte potmd* rterline ber 
pmd for it, Whkh ia about fiHn timei'thii prec of th| llmt 
hrifUih bur iron. However immenae thi* diffpcenM ol' e«l to the (teel 
mMuractutcr, h a of iriOinj; importmice cmitpiired to that irf memteinine hU 
reputation fur the production of mi IlliexceptiotikUe artlde. ■J’he padna of 
threepence |»r pound more for die row mntcrial, wilt make no tlmontilklo dif- 
fercnca m llto ^ of the ardiit'a graTOT. the Btugenti'i lancet, Or oreti iha 
writer • pcn-kluft-^ot tu mcnlinn walcL Fprin^*, and n duMund olJwr aimll- 
eatlona uf Ana iteel, in which, were it nrcceury in iniuie perfection of qhalitv 
a hundred limn the coat of the raw materlnl added to the mMiufactured ortidi 
TQuld Iv poIiL 

Afoe^n/niAV JWt—A few ycilin ego Sfr. Maefcintoth, of CroailHirW b 
Lanarbafaire, took out O patent for conrEiting nmlleahle iniu into rteeL he iub- 
j^tllig it tan atrenm of Carfalnietled hydiognn |faa, rpolroij fnmi caul under dli- 
tiHotiito. rha Iron ii inclmcd in a pot or cmeihle b the finiuwr, und when 
MTiv^ at 0 pr^r heal, a atre^ of gaa la directed by n pipe ituo ihecmrihle. 
which bn* 4uiotb« ii»mira loaUuw Uwipartu/ the gw to eiaipe which faaa not 
been taken rni by (ho metol TJw appanitlU for cnnductbw ihi, prooBii will 
of Ctoim admit of vanDiis pindidcutiiina. Thii memlion nppcilri to huTC 
rCMiH) fur ill Wis; far it mu(t be Midaut that in the procero of cEuicntatiun 
before dcKn^ the uarhim miKt hare entered into cwnhiuarftm b n sweoua 
»tote with the won: tlui iteel hy it waa reported to bo erwllcut 

li\ liether CXpCtienro hoe prored il to be nn ecunomkal piuMaa, h a wimt Unun 
which we ore not lufbrmcd, r 

,1fiuAofa P^tta S^—ThK preceding artictet are dEHriptive nf three dit- 
tract modea of prepwmg atoiiL Firtt, hy the CSWftd refthcinHit nf CMlrhm ■ 
■Mulld, hy tliG BfcratiiictUtiin of nuJIrlkbii- Iran with cWaaL; smA thifxt bv Hit 
npplicotiotl of gaaeoiw eor^n to the metal A fnurth prOHrta, matariittv dif- 
ftnne Irooi thoie, hnt proikieing riiy aitoilar multr, and el tended with *ome 
MCidiar idrautogca, wa* pMCDtedio the y-eer 1800 by Mr. .Mnihat, the iron- 
ttemnn wIiom toctollumcal Uhotwa wa bare hwAwe itoticed. The imcilicM tion 
of die patent i^ta that uialfrtiAfr irm (in acrap* or ban) fj to Uo^t fntu a 
crucible, together with a due ptopartiufl of powdered cbarcnaL «• pit 
plumhagn, or ally other (uUtanco cnotAintog the enrhonaceoiK priudole and 
iidgected to au mtonse heat in an air or hlaat fiimiiH until the m^ol i. roducod 
tn a fluid utato, when u u to Lv pouiwd out bto moulda to form ineota, or anv 
other arttc e thirt may be wqtiind; wUeb casting* wiU be of a nmilar natura 
JO the Iteel produced by ectociitation- But in tilOM eatei when iron ura can 
he obtatiicd ■nfi^ccent!^' nch and free Aran foreign odmatiire^ ihe uatcutae nru- 
poae* to faro all the time and cipHian attondbg the tEdiuu, oiieraiiana n«ES- 
■ary for Iho conromnn of tuch ore, flrat into ca*t-jfiM, ami aflirw iirdi bto bar 
irim ; for rorfi orov he ^ireir, being preriauily roaitcil uir torrlfleii. maT lie 
robititutod tor the mdlcjible iron, and the tasult will be caeMtccl, prnrided 


ItlON, 


794 

tbw qujiil|l 7 Df carbcdicmm milter ki ii«f|, h for tl>e commim 

loJ ^imuy of e«l ITi. of «rl«imrrou, nuitK:r. 

rvqUUD^ u mn^ leu Uiim Kod b«c ivevkiuly uiuixiied to be nrciiawi’. la 
emplwldg climxofl]. frnm a imntietlt to « nlneticlli gfthe woteht of tlic 
Iron Moff mfflount j wlkeo tliE mimiiiiy ii inereituxl bejond a HTGOtiitli 
o a or 1 for^ti of dm of ihe inm. the ited Ugfflvl » tWble 

J run imn ntouliU of ny ifajtpe, and ftlteririid. b< ciuibln of 

^ !l°n “‘‘“"S' '^'*y ** cuwtructcd iiowT^e*. 

kil^cn utro^ Wherli, miU-worh, nnd i prcai truiily of ihinii wbkb cwU 

, ^ ® y pm^'ioti^y III UMMr By frujying' tlic pro'portjii'.HaA af 

d» carbwacrtui nmite^ he cim niai* a» ercal a variet/in tie qLbtiei of dw 

^ urdinu? way. Mr. Mu,lmi oburveB, ii » VLilnUle whan Ui ftuinn ai nut 

V ^ “i" haiivff cait into any foim 

may ba produced by hu procaH, by locreotin^ tie tjttantriy of eharGOti, Kt»d 
fsuing ^a matl« ai WmK direelail. I n proiltiM oudiliei of ited wfter t3«ui 

eommoa proen,™^ it ,ua » wtn imaU pmour- 
“Wcu™ w bulo at a twaHiuodiedth ptit of tht w^ht of 
Ilte tnmi and ho .tniaa ^1 iteel pndi«td with any proGorilnii ofehaK^ not 
oieeaduig the oiic-hpdradtil part, will gehcnilly^Ik l^d to ti«ie« erere 
pt^r^ re^iuula to 111 U'ing tMl into tliiK thapn wych raqui^^^i 
bJnm “‘'"'ff!*' wbdily; and will alio be ^Oerally fDim3 capnUo of Iiis- 
o l' baat, an li of bejiig raided IngalLr lifca inaHeaWt Ltm,. 

‘"J'* '^■** ^ ai'nljtrnhle 10 blit (bw 

1^1«, it la moderotaly bcaitd in n fimiaee, and lUbjacted to tha aetJou of a 

111 tenaate and ^IldJly, and jldapb it to qumcnina otea. 

of ■? “.***'’ waa Em tnniia by Cm a ley. 

««l Jl" “f * pwoliai iid of hi 

fottorly imi^ted from Ge^y. Crowley, howe«t, atamped 

aitojln^nn lifiUTE ^ 0 pair uf afieorv to ilnlicata ita itiiiobJo 

api^^n. The inoem ^ iii|iing ti at SJieStId, where the manufiKt ute 

tUal fiwi* in I a+Vi 1 ' I- IiTdIfIi Jnlj^i pltctu (jf fVlDip, |o 

) into btttlillin Diggnrti of o m\ut 

Pel^hl Mkjiujd la tbbir iuU^Obfn i HpiiiVatmn,, Th.^ CtL kdU Uken 

up by meaM of a lung h*X haTmit a ma Jtt the encL intn ™ 

4J| lilt 11 mEcn^l BiuJ hy muoui of tlio h&T ni a Imndlr^ft 
ll idtn a meverlHantanF fumocs, vlieuCD, ifter li ii is- ™ 

h Ukib cml and ^daced un^l 1 ^r n heavy Liunmar 11 ^ ^ 

abari lliui bar CTth™ 



(let™, and baa aaqiured a oniform tottuio, which ad^tt i*to'Se**J^^dLt^ 
of A greiit vArL4?ty of tilgt tuali mid airier tnmid.Z^r. w HLajiiU^tiift: 
tuLHUEEed^ VariouB qiittiiuefl of itiear ited ftm bwfm 

Imlf-ihaar, lOlgk-ih^, uud doubEn-ihur, ftOirarduiff In ^ 

tfti hMn ru .4 piled* wddn^ nnd drawq oul ^ ™ nmnlicr iif tinsel « 

Simdcntm'M PaiaiL — In S^ptcmlKer, laas - ^ 

ChsAm Sgindi^rootb, of tiie Vark Gate Ima Work^entilWl” 
itteihod af mdriTj^ dicar iteeL" wHicK Hjh A proceK or 

m Axraiing: ihear iteel out of veJCj ttmill ^ ranHift 

pk™ fr«u OEc I* twu feel in length, os benfEnrcFiv ik^u of 

ftrm abav iteel wilii fawai beau, and cnnaJo^ito^^j^ 

Withaut the tue of atlidoui uud, aa faaretoforo n^tku^ -??“ 
hifl m<^e of opemtino in tilt fnUooing wotiU ;Lm 1 tni *‘U *' de^Cltibea 

m wliich ll cuttiic^ frum the cotiriuiihF fumrie# n,i.j l l 
plMM ^ one inch tii two bichw Jot^ ■ * qumt^y ® f rh^J* ^lo reiy itMit 
I ptoctirft a. round jiLtoe of ajij iiuaLitv j ptecta htin.^ 

J 1 jr wmen U capithla wilhjUajidJnu* 
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dia whole i, thet. mc]«^d'^rfi^£lrdh^i'*irt,h^H'^^^ “ P«.iWei 
-ed fe tLe 'i^i S^‘K‘^ T-" “ ^ 

from tlip isbciamiiajitfl fifth t ^ by mtashmaty, wvd 

Thi':fTT« ^ «n »d £ 

rmliiiil rn ^ hniunierDiI ar manurAftlirgd oa ^fomaid ia 

™d« the tit Lift^ ^i" fiimoce, Iffie" 

j|^^^xer[H:Tatery ftirnece, tni *awt. thenee. whea it irf. eeaipl^te welZg 

? « RotbsThfllC ftlS ailEffleld, who lUbMOMMltlv .. - .i l ttt? 

nniMHu |»Te It ihB motr Bi^iifiCWnt DiiinE whick R OBlr Tkc 

prOMea «r propanhg it uti the Jaroe scale, it BJ faUuWa'—Blialsmi i 

hn?J ™ witkeue anv eiitniitiiTB iuie cnielklea that 

LtlV j t trJs • •'' “^7*™^ with a Hi Tlie erudhlea oie 

notiLliK2*r»^^ 'll 1’““^ Iiielliiif funjBCEi, which ate nsqally wuSt 

wititrH^;s 

tii^^T II ^ . au" u pTodiasd from the nib-|iitx, thmieh the liieL into the 

iMcxaJ Hueo, will a vMv iiiteno heat k praducwl tIuiIi. b^ehut t« 

01 iJt^ houn^ thif flt€>p] \t thereby hnmght into |>rrfrs:t fudon Tbiiii 
peci^wj- ,„ rE„,oeo the peur Jm^r^Ut. U et™^ 

ihfrt Ihlt^ '“ti ‘ 11 ®“' rflket ia the form ^ 

the ™l^*n!f i ^ *" “ ■“ lameBaied betwln 

ibe ralb. The meltei hai likewiae topnipen WmsBif Mgitiat thetEnibla wdeat 

*“™t|D|iEil t to ptrtEct himielf ^in the £81*7^ of 

1^'iLin *^ 1 !^ “ “^'‘u “1^ awkiii^ ; and ihen. with a pan- cf Tiwb 

II? f cnariWe, and, qiilcklr IiRine it emt af itf 

ebamher, pmi™ conteaia in to ihr cimWi. ’the *uhjaequ>nt pit^e uil ih! 
I^ole, bars, or plate* of itEEl, Cflit in the tmailde to Wng theni to the Imired 
SSLn ^ f t very reapeet the aeme ft* we baTO deecriL fcr pewSlLj 
on a«asmt of the greater ealiuof steel, aSTL ^Hcato 
^Jier in erhiok It i« (iReii wnm^t, the roJIing end hammeriiiit proe^ 

the quality, and tlierefore thl In more 
b^ ^'* P^'™' "»“> « ‘ifwiy’ prefenid that ha* 

^ '** "*=? “ tut hammer, whiclt ^wa three or four 

*teel wd bars hiiTe keeu repeatedly rolkd at a k^ heat, tbet ucmiini ibp 
w«tm d^Ttr, ^d more toiformL, thaL lilted ^ ‘''® 

^ ttiOmitfinfent^A paJent Sir a new prMw of emthtg tleel vaa tii l.<.n 

■S H 
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«it in IBS'!, hj STr. NtpJhBm. fif Dnvia-rtrMt^ FIlimr-P^iTtate. Hii pJnli “ fcp 
. fTuploy \arg^ ™d or ilktiottATT t-maTile* (mail^? <5^ fire--ito|iP, tit Slnurhrijdpc 

dxy% flca aHfrmnp tlic ileel, whfFi'meltEd, to ficiw rrom th^niip »ilitable 

‘ npntum made in ibt iltkf, ilsED llic mnutdi, tdBtpad of pnTiitg iLi^ melting- 
[Kita alteikd? dpicribttL The ^ze and of thac ilfttkwao' cnitiblif#, d im 
»taE4?4 in Aif epeeilicntitin^ tllflV bff TuIm Accmdiiij IQ ctmamitHlic«, hut a 
jKefetlMiee U Iod* oblimg foTTn, With jnnTuhl* iMVCOp ^^5'^ Upon bpaxcre 

uf fiftf-brich UT riunw^ an it pluiie A littk Inclined fnani the bofriinTital IlM [ Hi 
the bottom of wh crucible a pccfcirtiti>tm m to ^hich It fiited a tu'bet that 

’ iitti^iei thfaui!li the funuiee Id tho muiildtr with a plup at the extcmil rti d t thit, 
Wmg Trithdroim, the (luld metnl rciulilj dx»c\} nrgw ittelf uitu the mnuld*- ^it 
lljii uitiniaeT «jTcia.l nidlmg-jHitd may be fixed in one rnrdJicer to tiiat u nmui- 
llty mny bo fi[iie4 fufRoient for artic] n of gyeut tiui^itudr; and cu the diflerent 
of iteel TeqidTe dillbrcnt tlcgfM of lieol fur tbetr hiBoiip tbe 
p paK^fitee recfrTnmeTidft that thaie which tT(|uirt the IciuA bt ptiictd. in crtidUrt 
^yBboYfl ibcwie which rrqujie the most; by which ftmmgemedt, \ti rnatiu^ 

■ ahafii or c)dindeTt of Heel, thoae partB thoi pifulre ir may he fermni with Eho 
y itflfI while thowj puna wbcrein on inrerior ileel nnaweia the purpoaot ttiorj 
. in pko manner, he ii^ppljed with iL If it he required nj caat ■ large cylindrical 
: aleel ruVeT^ tlie extennr may be made of a itqierior quality of ptcH, nnd^ tha 
i intn-kir of a eijttiitiuu qtwIftyT hy nlxcin? a cyluidcr of vrongbl rmn ^tbiu 
the bollaw eyl^dricnl mould; OEid then directm^ j>eta nf fluid iteel, nf d^tnet 
woUticip to flow iulu the opponiEc iddri df thif circnlnr wTcn^hl-iffm nimitiunj 
tlie itcol will tlum ndlicre Eti the irotit and t'oim mw aolid lolirf* of initrior cuit, 
hut equal is quality to nfle mode cntlrrly of nitieriur fteeh 

JicAMipMi'a A ahcFtl limp afler the gnntiug of Mr, Nioedham'i 

ptentp Mr.Thdtupwn, of Lbo Chelicd'Hrect Wort*, took uut onolLer, hueltig 
a very similar object in view. Mo potipowt, In the firit pliu;», to mpll the iteel 
m a revcrWtutlti^ or puddhri^ fu^tuLc[^, hy which pil-coal may be used Inatcad 
of euke; eccuudiy^ instead of the mot^blc E!rucil]Jfiff in gpnmU uap, he umplnyi 
^ fblieuary vca^kp made uf the uauat maLctitiliT hut of a jwmi-eyliniincttl inspi 
having ipherical endi^ nnd a rrbfiie or groove 3n the upper edgea^ to fit a wver 
tii iu l*befe are to be fixed on t ill^hlly-lndined plane, for the caoventpuce 
of dieihiid dladiarging lUelf through a }rr>le In the bottom^ in which it iuw^ 
' n tube id platiM ; tbia tube ia otmnectcd to aunther tube nf Ere^pliLy, pd^inf 
’ ihttLu^h the Vuick^work to ihc outside of the fucllace, ihr^M^li which the metal 
Howt iutu inindd% through apieTtnrrB prevEomlv stopped With day^ which ate 
j lapped hy mtona of a lung rod tipped wllli platiniL 
* <// SU^L^Mcmrs. FanH^Y and Sto^ia^t^ a few yeoim-iln ee, made a 

KTi» of experimEiriti on the cumblnationft of soine nsher mctola with ateck an 
Dcccrunt of which Watf published by tham in tho PAii^triiltKat Ttfinuiriums for 
192^1; amongst the nmiiU of theas expETimenta the fdllDwibg appear to hf mOlli 
' worthy of notice. SUi^ can ho alloyed with ateel only tu the ExtEul of a five- 
Kundi^lb part; when more was ll^cd^ it either E¥npolfatcd^ or sEpaxated sj the 
huttim cooled^ or was foryed out m futrgmg. Hie alloy waa said to be exeellantj 
and tba fiddftitm pflM WM no (flaotaclc 1o iEh uk fur ftne immimentn. 
Steely,Jpt'rtyed with our-liundr^dth- port at plnliuuTri, ihiiugh not w hiird aa iKe 
riliTir^fly^ ham more tpuglmEM- whuretiiDadty oi well as banlnew b remiirsd, 
the cilia coat waa conudEred to be more tliao cbUntintw^CBd by ila excelkncE. 
As Car m the cxiieirnientEm could judj^, neither gold, lin. nor ctrpr|Kr, impnaTcd 
' itpcL MeBsrt. Stddcirt and Farraday i tnemuir on thti aulfim havmg bi^ti 
' Tunked in llw p nhik Jouruata, wniE of om- Sheffittd mauufac^m wiseTy con- 
aidETcd that It iifftn'dad them a favoumhleopportucdtv to Advnijae tbrniaElvet to 
tbe pobbcr along* wMi LLicdr war« mods of ^'anver^taelj ’^ and, for a while, 
knivci and tcliiEnia, exquisitely fitiiahcd, made of that " invalualikf’’ flUiSyp were 
alone tbr fBabion. Ri-ral monufaeiimm itaigbi in tstm tu anmM dm iiuhlic 
widi WWx, and £)fiinioic*iii and ^rmTson «tcel; and aaib nf iheu wetE, fut n 
_ lime, necEiEOT tn the iitiTelly-loTing part of the public Tmu^ had, huWEver. 
t swept nsaily oil the nadcea of these wiituJeRt of ths tkj fnrtn our iliop windows, 
, and oM^iahioned itcel was qmedy rteuiaing Ita iway, when luddimly m^itor 
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iu fram dond*, sor the m^on, bpr Tram > 

;?r ?„Sri’i'.?i'a“‘ '■®“'" 

nL^d manufiwhm (Mwta. J, Mariin«in, jnii. 

L ^ ortiMunUott cjt ail hUav uf atwL 

h«mg ilwt iKEtiliar wBvy appanniuee eitihited k ttia DuniiuoH „p^(i 1 j1j,*| 
and likL^viM far p^qpa tt=inoii{;lmEaEiaiid el^idlvef U-mwr. -n “bZ™ 
afptrparng tl.d dlqy «, ilm .!«crikd; ««i. St) part./Tniriti^fni keU | 

«rj » Mark lead ^bKj 

colored ^di cWoiJ i t!ie lid li then luted doini to preTEjH craiwnmVu, Md 
to Ihif beat of an dniiaiairy ,teel until the Uietol. «e fus“i 

Wiien ihe die/ ii ^(iped uul mtq »ld water, tu.nddL-ldy enol it, Tejide™ 

tlelTl t '* “ iiflcrwatdi, hy a psitle and toortar, w 

ttowiler, wlitoh the petenteei call mrltor fiua'tirty anil I. lacDrtiiJTOtod wiih ihD 
ti^pltier mth oriler Ukulun^ in lliE m-HLIicf rellott'lng; 2Slli»- of Kuntnun 
.Lsiae^.(«l, lU o, of lajrteor ™wdef, 7 ^ of pewj^d ehni^ato^ ^ 

J H«. of diareoal, ^ m. qiiicL-limo, and a «f irarcehiiii day, me uijI 
(.igElhei in a emcihle, und m a cml-.trel fiintoca. Anar ctwibr. Ihia 

- l!il 1 '^T" ‘■ar*. Wllan it VriJl iej foitJ to 

Mhlbrt Ihe djimmt wav^' appearand un ita «iffaea. Tu bring out the daniJlak 
toon, fiille iipou any arlldo nmde of diia allpy, the aurFace U to bn poikbed. «iJ 
then waahed over WItll mine ar_id, dilutod with nhietrLa tito» Su adehl uf 
Watr^ h eoubl limJly hate been nupposiHi by the jmtenteia thnt iLh a 
Tmretj- nf aulatonee. wo. n«.-r.aaiy to prodnaing tbo dolnoak poltort, upon 
alealt the n wkd and the clijtoliiiam were probably mtri»duoed by them witb^tlto 
View of Iinitoling Lbqee nattinl phenemuiin called uicteorie itonee, in whicb it k 
a^ gne or h.ilb nf iJicae nietak are conMtiiltly found: and « Iwg w ilirvn rf the 
Qtw nigredionti cf thi. potent atoel milttlre may lie rpBorded ai fliLin. it ia not 
quite » wliuiiaicd a cumpound aa it might at fine appear, espwfially M it WU 
^^d'” itoel-L'HMOtilimiTy wm to much 

jr«,Hi!._T]jIt eclahraterl k mnilo it, fndk, li,i|,, ^ j 

0 ,r by KVeral ^in of ^oli helbw., woriecd owiiluoiudy by meS a,^ 
bgyai ajul tlllU it produced tlie raw mntoriol of the famed Dkoicne .ward 
I Ja^ Ibe eanouii fmltania npon which have been hnitalcd in otir linen mat,,,- 
facture, and hfn« galled dbW. To a«ertaio the came of tbit hoamif^ 
oppoi^ce ha. given rwe to 0 good deal of invL'atietitlon, and aavuml of our 
cbaimiu, wwniraaothen on tht COUlinant, Imve cutored upon the inquiry 



. ° - -c 7^- '*■ ■■ uireci imni tcc 

ore. and, eonmgn^tiy, that it hw never been iti Uie elate of Wr.mebt kn„! 

2" r " ^ been /u«si; ondX 

nMtn of the fracture u what I liflva uevM aeen in .i.=i kk ' i. 


™ m ™ Mre 1 . ^at J have usvw area in otoient iied bafore it ia 
^nimared or meilsi Tin, op,men CQileiet, with the gmnp<*,itiat, of wJ, J‘ 
for tt H ohvjona Ihat a .^11 purtiou of usido of htot, night wen no 
^tHin, and be mdted with tbe t^t of die mnltm. Tim ca3,« appem to h^Je 
^an rut olmovt lllrtUgb, wl.lle white Let, at tbo pla« where wpote k nianu- 
faoturri; and aa it,. not prokihie that it k tlien plunged in edd watcT^ito 
pm honing of the inecei Imported above ilial of tmr^l muet beS,^ 

=->i,«pinUy o^ygom The partknJar^rio 
winelijMto py bo apiihcd may ba mfered from the prcoefitog aeeoncTof ito 
propeipa and oompitidn, A very genem] opinion k, that tbo waved anw^ 
once u produoed by an mtemiature of atecl and iran (breed together^n 
jmuiiut, Wi u n, iome degree founded upon oiperimeut, cT^i 
bla^ea ^ve been made by that ppeea. Many eword hbake, iu^ Si 
mfoanr to the Ijiatcrti ongtnik, have been foLribatod in the donjinS 3 
Auetna wd PtlUJla, by a p«o™ invented fay ftofo«or Cievilli/X Ld 
given datflileJ inatrecu^i for their manofoeture in a amalJ treati^ imhhah^ 
at Mnan. and entitled, J/rjaerfo refT ,frte rff /oWnnire /, Jfwfia/e ,li 
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An cbllisine of t’twUli'l traafair wai nullliaby m Ulfl .-iifyfmnmr 
ZfiVw, the faVqwu:^ tTMiiiktinq of which wm given in s Tweni ni^l^ <ir the 
Unitij Jal£F 7 taL *' A long llaL ^li™ of iiudl»hk itwl, trf atmn* 

mch and a half in hreadlh, nnd ooMighth in thieku^ip h to he hound 
with itun WTre^ ^ intErridi. of onc^thlrd of an inchi^ are 

In bo then incarporated by wcldiniii anti tiipcitted additloot ( l&or ih.A) of iron 
wire made to tho iiial portion, wi th w33[i;h they mnac he firmly 
Thia ncrtopound mBteml ia then to he atTfitched And diiideJ Lnle* ihoitrf letipln^ 
to whkh, by the oatifll pronnfla of welitingt inmpcTmgj my wsMhod- 

for farm may krt given. By fiJlng Mmicircnlar grerityn into bmh iidca tHo 
bliLde, ainl again juli^^cting it to lEc hoituui^Tt ■ liatiliful ro«l-iljap<M| [>amaacij» 

U ohtaiaeiit ttifl muierial CWI be maJo to ft*fimke any other furni.^ The sulutioJl 
hy wliieh the figiut:! are made viaihle^ia ilie naaal tme of (itniaf(wtii and vinwar. 
Thfl mocefa of thi« mothod^ and the uicnllifince of the btadea which have ^ 
constructed accoriiing to tijiiae dirEctiona, Itaiw. hy varhnit triaK h«n placed 
beyond all doubt. l^^tlfe«OT CTorith haa lud aeTml oabre hmd» preprf-d 
und'er hU own inutrnctLoi! at MiLm ^ ilmilnt exprrrmjMita havo^ by tbn Eroperur ■ 
commaiidai been mode at the Poly technical Inalilndmi at Vicunas nnalljfi 
the War Office has cmpowerH: Pwiiel Fiachiirj jnanufairtuicef of EEmall 
that coniud, to nrecMd with the nmnufiiEtiite on a large scale. 'ITieir bljulea, 
whichi wIhlo mode in large ([uanlEdcaip ora but litUo dearer ihati ihnH m pimmcin 
HI#, havD been mhmittEiS to (he sgvereat tcala. . ^ . An ides of their 

ordinary Imiaclty ouiy he fcwnied from the foct^ that out of JilO blad^ that 
WOPS examined by a mlliteiy eommiiadoiii and each of which wsa irquir^ to 
boar three ciila against Irud, and two agninat a flat wix^dcn tohlor not a ungle 
one tnappedt or iind iij i?dge indenlcd. 1 ti ^ Pruavia thb method uf prejiaiing 
sward htadcs ii iiated La hara been in pTMtice Mweral yatuat Ittld to hjiVc <*®f” 
Bltcndod with ^oiJ itLcecs^”^ M-r Broimt, exanJiner-^gcncral of asanya at iha 
Ilcryal Mint of Ivitj InTcstlgatcd thiH nature and cumpositiufl d" woOtl T^fty 
piinomphically. In an idlcrating inEmuLT which ha puMtHhnd on ihii iubjectf 
ne olufriraB^ that if ill the |srapttmlion of urdinnry itpel alilllicient oirboil hoM 
not Entered^ the Mteol formed will only he in propuitjan to the nuantity tn 
combined carbon, the iwt will be iron, only inised. "JTie pooling Uicn 
place ^wlVi the more ftnqhlc pBJtides of iteid will tend to unite ttigelhcf and 
iepamLc tlieinaelveB fi-am the tKiTtlcin of inm. Tldl allay wdl therefoTa be 
C&Uldde pf dcvelopiug a dumaiV-p but tliia dLamOik wdl be whhe^ and ibgblly 
mid thG ineljd wiU net bt Bnaceptihle of Rtoiii litmlnesi, bee anna (t will 
bo mised with Iran, If the proptnilcwn of ckarcoal be csacllv SUcli Ha U attght 
•to he in order to ccinvcit the whole of the Iruu into iled, iherc will bp only 
one mrt of combinalion ; but if tiic wbnu u a little b esetass the whole cf tht 
iron will fji tho first plKc boctaivertad into ite^ oAciwmiia the carban remnitilng 
in the crocihSe will ccmbinc in a pcwpioportinii wiih the part of ihc bimI adreodv 
formedr ’ihero will in this cast be two diitincl cotn|iaciiidfl, miraely pure Btoel, 
and CDjlmrclt^ itcel, or SMt-irnn. Theae two cauipouniLs, at finl misfid cott- 
will Laud to MpomtE when the lujuld miLtter renukinB at rem A 
cryfitoHixatian will ihcn form, in which the pardde# of the two cornponnili 
will amuigo thciikBelv-es according to th^ resf^dvr ofUnkty or upecidc 
If a hhldc mode uf dik stecl be put Into oeidulatcd WaLoFt a very apparent 
domiLsIc wUl be devElojpcd^ In which thn pure nteel |ttrta wiU b« blflefc, and thnwe 
of carlmTEttEd.-flaEl wdl remain white. I'he vabm. irreguiady dupened in the 
metal, and forming two dlsdn ct cotnhinaticiu^ iip thctij. ihat which oreodons tbe 
damask; Mild It is uhviooa LhaL tlie ikwcf the conlmg, the larger the vcina of 
the dam oak fthmdd bp. 

** l*lumhagDi** taya Mi. Broant, ** has appcofcd tn me in aopn? clrcnmitoneet tn 
lofieii the Btcol, which au cxce«i of cwbon would reudirr too honli; at bait I 
have uhlabcd cwsLleut re?ulii with n hundred port* df itceh one of amoke^ 
hladLi nnd tuie of plumbago. But n vBry Ttmaiiabla cxpcTiTncilt b regard to 
the iHlvoiitage which may be derived fnjm it^ m working on a Imb ioaLc^ ii^ 
fAiU rt pm* ojT hro ojf iiitel'r-MieJt^ m»e(i 01 cTnimy aa CUM- 

mm tltfh'' From diii aoimUELCemcnt by M, Jkoant^ it cpiicata, th^ t he wu 
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<^pur *rri iL>dci =« lAi prod^M „/ ifti ", b 

'i ^ in to «hain verv pi«d iUf^’tH 

!3i“72”L'‘'™SS" S'" Lir,.£* Jr„ '"V'. 

N|»enH of manuToHiin, A huadrad |»tli ul iir"»7f 

(wt'iten, ooil u hwOttd pom cTBinulnr fiJi,^i^rbujlv 

M , .(«3 of „ fi,,„ fit 

Jt u ^EULiir^alrli; fur jig diutMatVs H flUJill ty ^Clt mrancteicd Uv iPkr< f 

Tbj ddrf,,. jh..« jiijinx"! ss i,’’!' ‘ Sr ti 

of tb« *iK«mcm Ut»l 1 huTi propwfj tdu s Lccn d rsm Vlit^ bui n, „ 
tompwfliurs Uic linitt of^hicf aTe fiirtnid.* conBuciL” » !j 

frpm U,«t Iboorbipulor v«b, .d ^ “T, (bo 

we Mtent a4me1v« irtdi dTawlue tilt atcc] «ii lonj'diiriM dki 
□U^iludindt if we extood k cjly b-iJ d^S. IHirCrL " 
Ulmo appcamBoe, If we rendiu: k WMJ W diD twd dirwtioni tW wkPu 
liLidM end etuUtiont u in tiie tjrienrt] dannt-ik. It wQI nat rMuiio \on„ m ^ 
to nmduee an f wttgeted deiigu wo ihmir^^—Jlfptrtunf tif friaf* 

Having espliuiied tin mott ■pproved inodii V D«mKr,rtt.d. - r t 
Offio^od iltKl, as well ai thefuiuLtl utKili of our now no Etu celtbniiBil B^b'ch 
^ll^^Mturerv, we precieJ to Jlin conjiikration of ftiiothfif dtpArttaLOit^ tbs 

jW-JoHtniijj.—Thii Li a prneisi for MHivePtme the enfface oiilr of anid.lp. 
j^li!: of nialli'iLbEt^irDti mta in onlcr rtiat tber mav ^ 

high polish. The ppDccsfl it L^xtens^dj «miiHd to die notfrt. tnnf-/'^^ ^ 
fiif^^elcif, luid tojin inBoite viuietj^f aw ftott^tinn- 

fnlinwinff nioJe. j^mmtiided by Mr. Gni, oditar of the W 

%i«i JJiywntoiT,. daoTVE) wofidEnee, ffma the oxleneive pnu-titid 

of ih^ ^(,n Lrmon ni tint treatiUBnt af irtn oti d it«L *rhii Ij etitatei bo 

l>yjxi£[iKiiig the in cartmiincpOUi conipoum^ ihh^t iinimEil or 

and than, ,p hoe, in okee n^e ^b^« 

until ^ nfftee at le^t of tbo irtklo. U «nv«!cd ,1^1. 

poM, faaae% front wliioli the iwiiiifinia hu been eair^tod Lv dlitilleiian ni ji f" C 

from bomg crecLcd u, nuenehing, anf it itvcjy MavenioTr 3^^ 
have . win mve in the w*ttr, ot a pmptr dE„,b hmeeiiT ^ 

to ,ulFerthe bnnooshe. toM Omragh. blit to S tbe"^ Tfc 

Ai]d AftervuidBteiupei^ The hataEnfn^ Is effc-etetl by Seating ihs 

i'|nnsi'« it mto eolJ wal J; by ihf* prS bo 
ttef 1 Wme. » herd w to t»ii>h nr turn tbe edno of the liardn 
to bnStJe^ to bt tucleH for uiont pur|xitge«, but luitbiiiliLrlv for ruttiur 

».dd. T.»i.p.fl.. .tel„to,E",te ‘Jisffi 
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la n^aortcd to, wliick 1* A ipedei of df u ilia wodimEn 

Icim it, dotTR^ V * t3l« of LArdTieii whhh fa ticccssary for thp pf cnliiir 

ptiipoK for w^Lkli it k for In pirti}»rtinn &m iko ia kniilcir 

t]i4Ui id ne#juir^« ii 'm Ikbility ta break luo. It ii a rcmnrkahiQ ^^t, that 
Ike greatest ppm of otir «4inflrv cutiery m kardenod a proccsa nhicb, 
aldiQngh well kn^wn to ba a ^eiy Aefertii e oiio, ii pcnialsd in from the fprec of 
bfibii, or from alt indlvpoaltion in tbe workman to make dov cliiihg« in the cus¬ 
tomary Toiiiine of o^ecudn|^ work, in which tUc rcrntinciitm^ pWcei one yerj 
low. We filtude in piticiilir tn tJte pracllu (whLcIl, Wd dce inlul-med^ ia gcuenil 
at SbrHmjil,) of hjjflaiimff direct from the nilvD ; that is, the articlai are hard - 
oned with tlio bcoIb on the iurfaEfl^ which is produced hj the act of foii^'n^. 
Ttlo scale vaiiei £n tkicknciH, accQiduifjr to lIlc decree of heat the itcd received 
m forgio^i It 13 olfifl arcry Loij condtictor of heat, COliPGi|uedtly the iTsmition 
neat to cold thj wMch the elfeet of luirdfrtlih^^ ii produced) !■ not » 
Plddf^ti In QOe: ptcce of fifcesL os In auotJj dc ^ and Home iiro aciicclj I lardoncd at 
a\[f owing 10 llni tcmpcraLiii'e of the wsUr liann^ iKorCrly pclict^ed throogh 
lIlB Oeulo* Henci^ wlien ouct mticlpi aic llfECrwiltda irinperrd or ** liiwere^" 
there JUCc not twn alike in Ictnpcr out of a great number ; a fact which can 
hnnUy have neepnl the obicfVatiDn qf any tntin who llU iliUVed for scroral 
yHm- Iiifteaih tiirtTforer nf tin* cuatonLury mode of imrdening the hinde 
direct from die anvils it has been recominauded hy on eirpori^need manulhc^ 
lirrET, ihnt ihe Idadefl be pa«ed from the onril tu the ffrlntiitanf* A lEtght 
application of tJao ibooe,*' ue obMcrvoi, ^ wib remoTo tbc whole of die acaId or 
coiifing, and tbe ra^or wUl thau be p'operly prepared to undergo tlie opcraiinn 
of luiram]n| with advBnLi£p>. It will be eaoQy osc^rtamed ihi^ ctoci in iliia 
Etote hratK Jn the Hre wJtn great regnloriiyT tiid tJint when mnneraed^ tho 
obflbicle# being rcicirrved ia |be imniadlate action of the water oji the body of tho 
aleelp tim Inlter faecomci equalEy hard from iin& extremity lo the otJier. To 
iiismajf be added, that oa the loweflt potslble heat nt which ttcakhccocbtea imnl 
is mdubitih! V the best, the mode here Tecommended will be fooind the onJy 
one by whicu. the proew of hardening can be cdeolcd with a J™ panion than 
is or cim bo in any other way*" 

ConsiderablEK^jpijniUy hoa been esqjericncod hi giving te mticles aboot to bo 
hardened a |H:rraAJy unifarm degree of bent in on ordinary fire ; and one of 
Uie b«t meani of obviating it ia probohly that which hos teen ^ruldubcd by 
Mt. Kkbolanni of Lij ndopthm, anil winch he kiod foT KHDc time pre¥'ioii«,i for 
juotifiahla Tensoai, kept leCTqst; tlib Waa to employ a bftth of melted ]eail+ 
Dented In modcmie fedneti^ etid well stirred j in to mw the piart WOi ptnoged 
for a few secundj, untH, whou bruught near to the stufoce, tiiat part did nut 
appear Icis luituxLuui ibou the rest. l"bfl piece was then speedily itirred lit ibe 
luAh, audilenly drawn nut, otid pliuiaged icLla a Urge body qf water, JuBtead nf 
emptoying BimpU wator Ofl the coaling medium, a variety of boIEb added to ii 
bafO heed at ilhforotit timeil tencunmended and boosted of. Nat long a|;nj 
mcrciiry was cried dp^ and juit ntiW it U ihc laabiun tn oxtuL a current af oITi 
groudded, Wo bcllovo^ on the repoit of trayeHen, that die sabres of Diwnwctii 
arc hatdciDcd by cleaving ihe north wind wIeIi them- Although U Is pTabdble 
that iroprovctdodts In tno present mode of haidculdg may he discPYCied, w# 
think it is imbrobabde that they win be found in ilmt fluid which ii on iiifcrior 
Cddilui^r df Ilf at, and dint comiot be applied with er^ual iinifarnLity iti water. 

A made of tempering iiastrmnEnts qf tiaidcncd altel was Invented by 
Ut. Hartley, m I78&, for which he obtained a patent; wid we hare never yet 
hcotd of a better- Mr, Hartley'a plan was to imuiene tlid Qitic1» in u hoih of 
nil, healed to a ] egulnied tempEroture, and measdred by a ihcrm&tnEter. ThJi 
WM ceiiomly a very great impavemont, both in poini of prodiion and dispatch 
on tho codimoii methud of heating the mstjumedt over a till a emoiu 

colour, pirodLEced by a film of oiide, appears on Us siirfaii*. Tbtsc enkmn aia— 

At -laflfl Fain a very fiiint yeflow,^—^fot UnertSL 

450* ,, a ptiJe Btraw eolour,—f&r and iiirgeuna' instnmteuli 

470^ „ A full yellow, —ftsr pctikinvea. 




raoN, 


TPS 


At 400 " ft liniwii cdlmir,—rm- itirtfln stid cltiiclt ftir cntling otd iron. 
alO" «■ ft brown, with pmrplo for aie* mid pline irtnw. 

StfP' pi ft poridr,—lor iJible-lni vet fttid targe ^eftrs. 
fiSO^ H ft crigbt tlue,^^lir iwordft, watcL aptlagi, tmn wrings, imd 
IteU springs 

S6Q* „ ft full blue, fw finidl fine aawa, differi, te, 
ewr „ n durk blur, on blnel:,—il ihe Boftwl of oil |be gra- 

dfttlaut, when tllr metiil becotrtra fit onljr for hand bud 
pit-aawa, whicll imwt be tnft, ibftl their teeth oinj bePf 
ibaqiening by iHe file, and bending or “ BBltittg." 

If the itrel be bratrsd otill liirther, it bwnmes pcifettlj toft When tooli bftviug 
a buck and thin edge, tike pctiknivei, are to be ifropered, they are srnne- 
ttmn nifterd "dtli lUair baekt in B plate of bat iren, or on bot t^d j otberwtao 
ibcT would bccoine too Bofl at ihair euttbig tsdj^ before iheit bucka wnuld be 
snfficientiv heated. It ia erideot ibftt bolha uf any cf the toll reirtnla, whose 
fu^Ir poHita ore ftboTc tbwe requited for toBipering. may be uiied iualMd wf 
oils and oJloja of tbusc metala might Ita «> prepcirtkned ae to obtain pointi of 
fnsintt At the esftcl degree of bent required. In these easaa, however, to prevent 
oaidation, it would be neowssiy to k«p ILO fluid motel envered wi th ^«ie, and 
it wnuld be ndvliiftble not lo oteil tlie uae uf ft ibermmnetcr. Sir. (nil, iR Uie 
Trektotommi Rrp^lor^. ha» recommended aovenJ eom|KuitioDi for bardeniM 
and lomperinn dteel, to which work we miJ»t refer the riader ftrt the foTTnalte 
and piweaaciir We df» not insert tbam here, beeaitee they are, for the moot 
•Mirt. anpiirentlv uiisitited to operniinas on the great w^e. although they ure 
refteinlyVtu maiiy irepecta, well denorring the attentiM of etlguirere. We ahnll, 
bowrrer, nvail nurwdvoi of hii mitruclioim In the following article. 

Oa rnlarim tie EluMUdlj, of Aanfeonf rtnrf frwpererf .SVerf rMea.—“ Snwe, 
aword-bladcs, clock and wnloh fits., which, after Iwng hi^ened uud rem* 

nerrd, require to be ground nntl piilrahcd,or otberwire brightancd, lore their eias- 
dftCT or sprtnEinEiM bj ihesi op?nitacrti4a iu tn fi&ft cm bendmg thpin^ 

dthauirh ibey are u bBJil Bi ev^r- qiTEiitiea are again TEriortd to ttpui* 

citJioi- h? Iieadng oirer a clc&r fire, tnnEk of dnA^ti wy or o™ 

die nami! rtf buremg OF hj meloeing them In a smoi ’ Trng Ero, uii^g 

cif woftd-aahefl and embm, to a Wuo wliicii colnuT tidier 

Of be nnntffpd hy thfi npoliCRtion of dilutwl Ttnirialic acid oirpr tliom. 

TTtf pafi^l Ctmrertitm p/7rwi info wtich h hIVot the mm in tfae bhitei^d 
hm, owlii^ tu tbc carimn not bating penelnited to tho middle, jj niucJly 
regarded flj B gttat defect; Imt an bdpnHAiit BdranlHge may Iks earned frem 

it 111 thr of edge-took wMch, Mr. Gilfc ii ndopted hy hfr. Miiiidiiey. ■ 

The hta ia split dontn ita mLddlr Lhto ^n psita^ find ihete parti nre MmEtimes 
suhdlridod ^ the iiitcinia] porta whkh rEinaki uiwonverted m then welded to 
tfao iron of the ttwi. leairng the iit«l oatay t« form the mttmg edgea qf the 
ItmK 


JFrtjJlf if Cait^km tur^lnr imrhei u-idE, ifnd fimt 

orlt-ri^hfA of bH fv med £Aict. 
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